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Structured Phantom-Assisted Abdominal Ultrasound Training Checklist 
This checklist was used by faculty instructors to standardize the phantom-assisted simulation module. Training was delivered over 4 weeks, with 2 sessions per week and 90 minutes per session (total scheduled time, 12 hours), as part of the routine PGY2 curriculum.The checklist guided faculty demonstration, supervised hands-on practice, lesion-recognition exercises, real-time feedback, and confirmation of task completion.
Checklist instructions
1　 For each required task, the learner was expected to obtain a diagnostic-quality image, apply correct labeling, and save the minimum required number of images or clips.
2　 “Minimum dose” refers to the minimum amount of supervised deliberate practice required for that task.
3　 This supplementary file is intended to document the standardized instructional content and minimum practice requirements of the intervention. It is not a scoring sheet for the primary outcome.
A. Universal pre-scan and image-quality requirements
	Item
	Requirement
	Minimum dose
	Documentation
	Completed (Y/N)
	Notes

	A1
	Correct ergonomics, probe grip, screen alignment, and machine position.
	Each session
	Checked by instructor
	
	

	A2
	Appropriate probe selection and basic optimization (depth, focus, overall gain/TGC).
	Each session
	Confirmed during scanning
	
	

	A3
	Stable probe handling with controlled sweep, tilt, and rotation.
	Throughout practice
	Observed by instructor
	
	

	A4
	Correct image labeling (organ, plane, and laterality when applicable).
	Throughout practice
	Shown on stored images
	
	


B. Required standard views for the five target organs/systems
These required views correspond to the predefined five target organs/systems emphasized during the intervention and were used to standardize faculty-led practice. To maintain consistency with the study-defined technical content, the view names below follow the prespecified standard views used in the phantom-based training module.
	Item
	Organ/System
	Required standard view
	Minimum dose
	Saved images
	Completed (Y/N)
	Notes

	B1-1
	Left hepatic lobe and main portal vein
	Longitudinal image of the left lateral hepatic lobe
	≥1 repetition
	≥1 stored image
	
	

	B1-2
	Left hepatic lobe and main portal vein
	Measurement image of the left lateral hepatic lobe
	≥1 repetition
	≥1 stored image
	
	

	B1-3
	Left hepatic lobe and main portal vein
	Oblique subxiphoid view of the liver
	≥1 repetition
	≥1 stored image
	
	

	B1-4
	Left hepatic lobe and main portal vein
	Left portal vein with its transverse and vertical portions
	≥1 repetition
	≥1 stored image
	
	

	B1-5
	Left hepatic lobe and main portal vein
	Second hepatic hilar section showing the portal vein confluence and inferior vena cava
	≥1 repetition
	≥1 stored image
	
	

	B1-6
	Left hepatic lobe and main portal vein
	Diameter measurement of the main portal vein
	≥1 repetition
	≥1 stored image
	
	

	B2-1
	Right hepatic lobe and main portal vein
	Second hepatic hilar section showing the portal vein confluence and inferior vena cava
	≥1 repetition
	≥1 stored image
	
	

	B2-2
	Right hepatic lobe and main portal vein
	Maximum oblique diameter measurement of the right hepatic lobe
	≥1 repetition
	≥1 stored image
	
	

	B2-3
	Right hepatic lobe and main portal vein
	Segmentation view of hepatic segments S4–S8
	≥1 repetition
	≥1 stored image
	
	

	B2-4
	Right hepatic lobe and main portal vein
	Diameter measurement of the main portal vein
	≥1 repetition
	≥1 stored image
	
	

	B2-5
	Right hepatic lobe and main portal vein
	Intercostal oblique view of the right anterior hepatic lobe
	≥1 repetition
	≥1 stored image
	
	

	B2-6
	Right hepatic lobe and main portal vein
	Intercostal oblique view of the right posterior hepatic lobe
	≥1 repetition
	≥1 stored image
	
	

	B3-1
	Biliary system
	Long-axis view of the gallbladder
	≥1 repetition
	≥1 stored image
	
	

	B3-2
	Biliary system
	Short-axis view of the gallbladder
	≥1 repetition
	≥1 stored image
	
	

	B3-3
	Biliary system
	Oblique subxiphoid view of the left intrahepatic bile duct
	≥1 repetition
	≥1 stored image
	
	

	B3-4
	Biliary system
	Intercostal oblique view of the right intrahepatic bile duct
	≥1 repetition
	≥1 stored image
	
	

	B3-5
	Biliary system
	Long-axis view of the extrahepatic bile duct
	≥1 repetition
	≥1 stored image
	
	

	B3-6
	Biliary system
	Short-axis view of the distal common bile duct
	≥1 repetition
	≥1 stored image
	
	

	B3-7
	Biliary system
	Long-axis view of the distal common bile duct
	≥1 repetition
	≥1 stored image
	
	

	B3-8
	Biliary system
	Long- and short-diameter measurement of the gallbladder
	≥1 repetition
	≥1 stored image
	
	

	B3-9
	Biliary system
	Diameter measurement of the common bile duct
	≥1 repetition
	≥1 stored image
	
	

	B4-1
	Pancreas
	Long-axis pancreatic view including the head and body
	≥1 repetition
	≥1 stored image
	
	

	B4-2
	Pancreas
	Long-axis pancreatic view including the body and tail
	≥1 repetition
	≥1 stored image
	
	

	B4-3
	Pancreas
	Longitudinal view of the pancreatic neck and uncinate process
	≥1 repetition
	≥1 stored image
	
	

	B4-4
	Pancreas
	Longitudinal view of the pancreatic head and distal common bile duct
	≥1 repetition
	≥1 stored image
	
	

	B4-5
	Pancreas
	Left intercostal oblique view of the pancreatic tail via the splenic hilum
	≥1 repetition
	≥1 stored image
	
	

	B4-6
	Pancreas
	Anteroposterior diameter measurement of the pancreas
	≥1 repetition
	≥1 stored image
	
	

	B4-7
	Pancreas
	Diameter measurement of the pancreatic duct
	≥1 repetition
	≥1 stored image
	
	

	B5-1
	Kidney
	Coronal view of the right kidney
	≥1 repetition
	≥1 stored image
	
	

	B5-2
	Kidney
	Transverse view of the right kidney
	≥1 repetition
	≥1 stored image
	
	

	B5-3
	Kidney
	Long-axis measurement of the right kidney
	≥1 repetition
	≥1 stored image
	
	

	B5-4
	Kidney
	Transverse measurement of the right kidney
	≥1 repetition
	≥1 stored image
	
	

	B5-5
	Kidney
	Transverse hilar vascular view of the right kidney
	≥1 repetition
	≥1 stored image
	
	


C. Lesion-recognition tasks on the abdominal phantom
For each lesion task, the learner was expected to localize the lesion, obtain two orthogonal views, optimize image quality, label the images, perform measurement when applicable, and provide a brief preliminary impression.
	Item
	Domain
	Required task
	Minimum dose
	Saved images
	Completed (Y/N)
	Notes

	C1-1
	Liver
	Identify and document a cystic hepatic lesion.
	≥1 lesion
	2 images 
(2 views)
	
	

	C1-2
	Liver
	Identify and document a solid hepatic lesion.
	≥1 lesion
	2 images
 (2 views)
	
	

	C2-1
	Gallbladder / biliary system
	Detect a gallbladder lesion.
	≥1 lesion
	2 images
 (2 views)
	
	

	C2-2
	Gallbladder / biliary system
	Recognize biliary dilatation or an abnormal duct pattern.
	≥1 lesion
	2 images 
(2 views)
	
	

	C3-1
	Spleen
	Identify and document a cystic splenic lesion.
	≥1 lesion
	2 images
 (2 views)
	
	

	C3-2
	Spleen
	Identify and document a solid splenic lesion.
	≥1 lesion
	2 images 
(2 views)
	
	

	C4-1
	Pancreas
	Identify and document a solid pancreatic lesion.
	≥1 lesion
	2 images 
(2 views)
	
	

	C5-1
	Kidneys
	Detect a renal cyst-like lesion.
	≥1 lesion
	2 images 
(2 views)
	
	

	C5-2
	Kidneys
	Identify renal calculi
	≥1 lesion
	2 images 
(2 views)
	
	


D. End-of-session faculty documentation
	Item
	Requirement
	Timing
	Record

	D1
	Confirm that the minimum dose and image-saving requirements were met for all tasks practiced in that session.
	End of each session
	Yes / No

	D2
	Archive representative images using the local naming convention.
	End of each session
	Verified

	D3
	Provide 2–3 key feedback points and 1 improvement goal for the next session.
	End of each session
	Completed
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