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Project summary



Laparoscopic Ultrasound

● minimally invasive 
procedure in 
abdominal cavity

● augment with 
ultrasound probe

Applications
● Biopsy, ablation
● Liver and kidney scanning and staging
● Lesion detection

European Eurology, http://www.eurohifu.
com/sona600i.htm



● provides real-time imaging

● enhances perception

● improve manipulability

● minimally invasive procedures

Advantages

C.M. Schneider '10



We propose the development and utilization 
of a novel Da Vinci interface, integrating and 
displaying live intraoperative ultrasound as 
well as additional preoperative data to 
improve the ergonomy and efficacy of robotic 
procedures.



Block diagram
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Deliverables



Deliverables (minimum)
1.Acquire software dependencies, Mock OR access. – Delayed: hardware 
compatibility, delayed software dependencies.
2.Remove 3D lesion mapping tool. – Removed: created interface from 
scratch
3.Implement real-time measurement of operative tool. – Removed; will 
impinge on live ultrasound space.
4.Ultrasound images save and browse on console. – Complete.
5.Preliminary clinical study design (task experiments, user feedback 
survey). – Changed. Now nonclinical, to be performed in mock OR by 
team members.
6.ADDED AND COMPLETE: preoperative image viewer.
7.ADDED: Masters as Mice, necessity since starting from scratch.
8.ADDED: Maximize/minimize/zoom in windows for easier viewing.



1.Contact surgical collaborators for clinical study. – In 
progress: with Dr. Choti.
2.Have participating surgeons scheduled and confirmed. – In 
progress: awaiting IRB approval.
3.Perform test and deployment of the software in the mock OR. 
- Upcoming: after baseline interface development.
4.Features/changes requested from clinical tests. – Moved to 
maximum: awaiting IRB approval.
5.Tool to measure lesion size on the ultrasound image. – 
Moved to maximum: priority shift.

Deliverables (expected)



Deliverables (maximum)
1.Incorporate DICOM reader with Masters as Mice 
into the interface. – Moved to minimum: functional 
necessity.
2.Use 3D fiducials to show previously viewed 
areas. - Upcoming.
3.Build 3D model of anatomical structures from 
CT. - Upcoming.
4.Provide flexible view manipulation of 3D models. 
- Upcoming.



Work Flow



Old Work 
FlowAcquire 

Dependencies

Analyze Code Remove 
Mapping Tool

Enhance 
Interface

Clinical Study Incorporate 
Feedback

Establish 
Protocol Draft IRB Submit IRB



Actual Work Flow
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Dependencies

Analyze Code Rebuild Code Non Clinical 
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Establish 
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Progress



Image Sources: http://deshawlaw.com/da-vinci-robotic-surgery-
lawsuit-lawyers/
http://maplecrestimaging.com/ultrasound/
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• Obtained compatible computer.
• Resolved Software/hardware dependencies.

•Video grabber installed.

•Baseline interface.
1) Show the Ultrasound video 
2) Save US + live images 
3) View the saved images
4) View the preop images in jpeg format 

Progress (software)



New Interface

Pre- 
Operative 
Image 
Viewer



New Interface

Ultrasound 
Image Viewer



In progress
1) Master as mice. 
2) Widget sizing, maximize/minimize/zoom in windows.
3) Picture in picture display for the US image viewer.

Progress (software)



Progress (clinical) 
•Phantom materials obtained.

•Gelatin and cast ready.
•To be cast a few days before mock OR trials.

•Clinical testing plan designed.
•IRB submitted.

•In progress:
•Awaiting IRB approval.
•Through Dr. Choti, seeking surgeons who’d be interesting in 
participating in clinical trials.



Dependencies



Dependencies (Software)
1.Software Environment Set Up.
oInstall the video grabber. – Resolved.
oQT Creator IDE. – Resolved.
oCISST – Resolved.
2.Intuitive API. – Resolved.
3.LapUS code. – Resolved.



Dependencies (Clinical)
1. Possible IRB proposal already written by 

Theodore and Dr. Choti. – Resolved.
2. Gelatin liver phantom. – Resolved 

(obtained gelatin and mold, to be cast 2 
days before mock OR trials).

3. Surgical/clinical collaborators. – In 
progress.

4. Mock OR and Da Vinci robot access. – 
Resolved.



Timeline



Timeline (original)



Timeline (modified)
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Thank you!
   Questions?






