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1. INTRODUCTION:  

 

We will establish the performance signatures of Robotic Surgery Readiness (RSR) 
through tasks on the da Vinci robotic virtual reality simulator by testing the role intervals 
of inactivity have on task performance. These signatures will be used to develop a 
simulation curriculum that brings the inactive surgeon to RSR. The curriculum 
effectiveness will be tested in the operating room on practicing surgeons performing 
patient surgery with and without the RSR warm-up curriculum. We will enroll surgical 
residents and faculty for hypothesis testing.  Objective technical performance and Global 
Evaluative Assessment of Robotic Skills (GEARS) scoring will be correlated by the 
Principal Investigator (Dr. Thomas Lendvay - UW) and Co-Investigator (Dr. Timothy 
Kowalewski - UMN). Optimal methods for extracting surgeon performance metrics from 
the da Vinci Application Programming Interface (API) will be evaluated and developed 
through collaboration with the Intuitive Surgical Consultant (Simon DiMaio, Senior 
Research Manager). We will deliver practical, automated RSR assessment methods and a 
warm-up curriculum able to bring a robotic surgeon to his/her optimal state of readiness 
before patient surgery. 
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2. KEYWORDS: Provide a brief list of keywords (limit to 20 words). 
 

Robotic Surgery 
Readiness 
da Vinci Simulator 
Virtual Reality 
Simulation Curriculum 
GEARS - Global Evaluative Assessment of Robotic Skills 
Surgical Education 
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3. ACCOMPLISHMENTS:  

What were the major goals of the project? 
 
YEAR 1 (0-12 Months) 

1) Study design and skill decay model construction, supplies purchasing and acquisition. Completion 
date 9/30/2015, major supplies purchased thru 6/30/2016  

2) Set-up and flow within and between simulation centers.  
Completion date 9/30/2015 

3) Development of robust methods for collecting, merging and verifying simulator, 
video and optical tracking data.  
Completion date 12/31/2015. Continued checks as more equipment comes online. 
Tool motion metric capturing technology development – ongoing. 

4) Subject recruitment.  
Recruitment Continues at all 4 sites. 87% complete 

5) Skills decay testing. In progress 

6) Independent video review of VR simulator criterion performances using GEARS tool. Not started. 

7) Analysis of performance metrics. Not started. 
 
Deliverables: Quantifiable performance signatures of robotic surgery skills decay assessment. 
Initial analysis of data. Preliminary RSR warm-up curriculum. 
 

YEAR 2 (12-24 Months)  
1) Finalize and validate RSR curriculum and benchmarks. Not started yet – recruitment and skills decay 

testing sessions are still underway. 

2) Intra-operative RSR warm-up subject recruitment. Not started yet – recruitment and skills decay 
testing sessions still underway. 

3) RSR curriculum hypothesis testing, intra-operative data collection. Not started yet – recruitment and 
skills decay testing sessions still underway. 

4) Independent video review of surgical performances using GEARS. Not started yet – recruitment and 
skills decay testing sessions still underway. 

5) Testing of kinematic & video capture systems In progress - started 4/2017. 

6) Building and refining the Aim 2 REDCap database In progress – started 6/2017. 
 
Deliverable: Finalized RSR warm-up curriculum, initial dataset and data quality assessment. 

 

YEAR 3 (24-36 Months) 
1) Continued intra-operative RSR curriculum hypothesis testing.  

2) Continued independent video review of operative performances using GEARS. 

3) Biostatistical analysis and model cross-validation. 

4) Abstract and Manuscript drafting. 
 
Final Deliverables:  Completed, validated RSR warm-up curriculum and assessment tools. 
Methodology for quantifying robotic surgery skills decay. Peer-reviewed publication, 
presentation at national meeting. 
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    What was accomplished under these goals? 
 

YEAR 2  
   Study design and skill decay model construction, supplies purchasing and acquisition.  

                
Computers have been purchased and setup for all sites (UW, MAMC, VA, FL   

             Hospital) 
 
 Set-up and flow within and between simulation centers.  

 
Recruited subjects complete the intake demographics questionnaire and begin proficiency training. 
Subject details are kept at each site and only de-identified data is collected by the team at Minnesota 
(UMN). All subjects are given a unique identifier based on their location.  

 
UMN provided early drafts and input on revisions for the data collection forms and a UW 
biostatistician continues to improve the REDCap data collection process.  REDCap is now being 
at all sites to collect data and to randomize the subjects.  

  
UMN has reworked the software to provide high definition video acquisition and compression and 
has successfully installed and monitored the acquisition of data from all sites.  The data is 
synchronizing with our central database as designed.  UNM continues to rectify the Google Drive 
videos, REDCap data, and dVLogger data to ensure all logs are complete and no data is lost and 
where necessary, investigates incomplete logs and proposes fixes. 
 
A collaborative triparty agreement is now in place, brokered between the Office of Sponsored 
Research at the University of Washington, UMN and Intuitive Surgical, Inc. to provide kinematic 
data directly from the da Vinci robots. 

 
  Subject recruitment.  (Continues at all sites) 

 
Aim 1 Recruitment is underway at all four sites with the consented and proficient subjects. 
 
Florida Hospital and UW successfully reconciled contract language which had delayed their 
active participation.  

 
Skills decay testing. (Continues at all sites) 
 

As shown in the table 1 below, 28 subjects have completed their study sessions.   
MAMC has consented 35 subjects and 20 have progressed to completion.  Five of continue to 
progress through their sessions and 8 are still working to achieve proficiency and 1 withdrew. 
One has been lost to follow-up.   
UW/VA has consented 28 subjects. Ten subjects have been randomized and 8 of those have 
completed all study sessions.  Two subjects are continuing through study sessions. Nine are 
working on proficiency, 3 have dropped out due to scheduling issues and 6 are lost to follow-up.  
Florida Hospital has 4 consented; 1 has completed, 2 withdrew due to time constraints and 
another was relocated to another hospital. 
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Data entry is ongoing and REDCap forms are updated as needed for optimal data capture. 
Syncing issues were identified between the Florida and UMN and hardware at Florida could not 
be debugged remotely.  The laptop was returned, debugged and mailed back to the Florida site. 
 
A data logging time stamp issue was identified from the dVSS .  Software was created to parse 
data from the logger into human readable format for rectification and logging purposes.  Code 
was modified to meet end user needs and software was subsequently created to rectify DV logger 
data to REDCap logs. 

 
We developed data collection tools for Aim 2. These tools, to be implemented on paper or 
through REDCap, include a participant demographics questionnaire, session data caption, and 
outcome data collection. 
 
Designed and built the REDCap database for Aim 2. This included developing a randomization 
schema and system to randomize each participant to the RSR assignment 

 
Site Visits 
 

We conducted site visits to FL Hospital and to MAMC last October.  These visits were very 
informative.  FL Hospital has a wonderful facility but its distance from the hospital and subjects 
has been a problem. The FL Hospital team is very capable and continues to make efforts with the 
local surgery population to recruit them into the study.  The MAMC coordinator has exceeded 
recruitment expectations for her site.   
 
In April, team members met for 3 days in Seattle for orientation to and installation of the Intuitive 
DV Logger.  Dr. Lendvay and Lois Meryman from UW, Dr. Kowalewski and Anna French from 
UM, and Evelyn George from Madigan and were in attendance. Omid Mohareri from Intuitive 
Surgical demonstrated the data capture process.  We tested integration of dVLogger with our 
hardware (only Apple wireless worked without flaw, hence move to Apple devices for Aim 2 data 
collection/control) 
 
Test data was captured, reviewed by the team and verified that full data streams are available 
from dVLogger for extracting sample metrics like path length and working volume (see sample 
plot below, Figure 1) 
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Figure 1. Sample plot 
 
 

Protocol was developed for the implementation of Aim 2 and resulted in documentation and instructions 
for site administrators (see BEFORE case checklist below). 

 
 

BEFORE Case checklist: 
 

  Ethernet cable connected 

  L and R SDI cables connected 

  Power cables connected 

  Confirm stereo configurations on tower 

  Confirm USB connection between hard drive and dV-Logger 

  Power on dV-Logger well before surgeon begins operating 

  Log into web-UI 

  Access webpage via http://10.42.0.1 

  Check hard drive storage space 

 Confirm that data is streaming 

 Confirm that recording has started BEFORE the procedure begins 

 
If any items from the checklist were NOT addressed, please describe why: 
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What opportunities for training and professional development has the project 

provided? 
     
     All Aim 1 participants are  provided training in robotic surgery simulation activities  
     to meet proficiency. This has been accomplished through peer and one-on-one  
     training with an expert. The Proficiency Training introduces novices and hones experienced 
     clinicians in robotic object transfer, suturing, management of the third working arm, camera and 
     instrument clutching skills. We have not provided “Professional development” opportunities. 

 

How were the results disseminated to communities of interest? 

         Nothing to report. 

What do you plan to do during the next reporting period to accomplish the goals? 
 
YEAR 3  

 
A site visit to MAMC is planned for August 1 to test the DV logger and to capture data from two 
surgeries in preparation for Aim 2.  A Mobile App interface between the DV Logger and a mobile 
device that assures the system is operating properly will be tested. 
Subject recruitment is expected to be completed and all subjects randomized.  Recruitment for Aim 
2 will commence.   
Data acquisition is continually monitored by the UMN team.  
The entire team is diligently working to ensure all data collection systems are in place for Aim 2 
implementation.  Refinements will continue for Aim 2 methods for collecting, merging and 
verifying simulator and video. 
The Florida Hospital team is currently in discussions with the lead robotic urologist to schedule 
fellows for Aim 1. 

 

4. IMPACT:  

What was the impact on the development of the principal discipline(s) of the project? 
We have developed a video and data capture system that allows remote software updates on each 
site’s computer. This has minimized the need for any on-site software/hardware servicing. 
Furthermore, a workable user-interface was developed so that each site’s coordinators can 
seamlessly capture video and upload data. 

    What was the impact on other disciplines? 
A method for reliable seamless video capture, data tagging, and storage has a universal application 
in any training and skills assessment programs.  

        What was the impact on technology transfer? 

 Nothing to report. 

What was the impact on society beyond science and technology? 

 Nothing to report. 
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5. CHANGES/PROBLEMS:  

Changes in approach and reasons for change 

Nothing to report 

Actual or anticipated problems or delays and actions or plans to resolve them 
As this is a multisite project, problems were anticipated. Due to the nature of funding a military site 
and the need for all funds to be used within that fiscal year we had to bring back the money 
allocated to MAMC and fund any manpower hours required centrally. The funding contract with 
Florida Hospital took longer than anticipated but is now in place.  
 
Enrollment Barriers 
 
Data collection is always the most unpredictable factor in a study.  Enrollment has been 
less robust than anticipated.   
 
While one site (MAMC) has proven exceptional, enrollment at UW+VA and Florida are lower than 
projected.  The principal barrier appears to be subject inconvenience. Slower enrollment at UW/VA 
sites were due to staffing issues which have been resolved by the addition of dedicated staff  
MAMC’s simulator is in a room beside the clinic, near the physicians’ offices, and is used in 
surgery one to two days per week.  The subjects are in a relatively private space, with nearly 
unlimited access to the equipment, and are not required to access the operating suites or change into 
scrubs.   
In comparison, the UWMC simulator is located in an operating room (OR), and is not available 
during surgery hours (i.e., ~07:00-19:00 weekdays).  All users are required to change into scrubs.   
The VA’s simulator, when not in use, is packed in a storage closet adjacent to the OR; access to the 
equipment is dependent on the OR’s usage.  All users are required to change into scrubs.  Further, 
the General Surgery residents share a key-card, limiting access to the locker rooms and OR. 
In addition, the General Surgery residents in the UW/VA program are required to work a minimum 
of 80 hours per week.  The General Surgery Director has determined that time related to this study 
may not be included in that commitment, and must be scheduled separately.  This restriction has 
been a deterrent to proceeding through the study.   
At FL Hospital, the simulator facility is approximately 20 minutes’ drive from the hospital proper.  
Subjects are understandably reluctant to invest in the additional commute. 
Randomization of consented subjects has been impacted by clinical rotations and busy schedules, 
limiting residents to participate once they have consented to the study. 

 

Changes that had a significant impact on expenditures 
Since Florida has not been as successful at recruitment and retention, more resources are needed at 
University of Washington/VA to cover the additional FTE for Year 3.  The DV Logger will be able 
to extract the necessary kinematic data from the daVinci Robot, and thus we hope to seek approval 
from the DoD to repurpose monies allocated to the optical tracker to personnel FTE, especially at 
UW and UMN.  A formal budget modification request will be forthcoming in Year 3 to detail these 
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expenditure changes once we understand the true FTE budget needs.  We do not expect any 
additional funds will be needed to complete this project. 

Nothing to Report 

Significant changes in use or care of human subjects, vertebrate animals, biohazards, 

and/or select agents 

Nothing to Report 

Significant changes in use or care of human subjects 

Nothing to Report 

Significant changes in use or care of vertebrate animals. 

Nothing to Report 

Significant changes in use of biohazards and/or select agents 

Nothing to Report 
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6. PRODUCTS:  

Publications, conference papers, and presentations 
 
Dr. Timothy M. Kowalewski presented research related to skill evaluation methods to be used in 
this project at International Conference on Information Processing in Computer-Assisted 
Interventions: 

 
"Predicting Surgical Skill from the First N Seconds" at the IPCAI conference, Barcelona, Spain 
June 2017 

Journal publications.   
 
UMN has submitted two papers related to development of the metrics and analysis processing 
applied in this study: 

 
  (See appendix W81XWH-15-2-0030 Paper #1) 

“Predicting Surgical Skill from the First N Seconds of a Task Value over Task Time Using the 
Isogony Principle” Anna French, Thomas S. Lendvay M.D.,Robert M. Sweet M.D. , Timothy M. 
Kowalewski Ph.D., CARS  International Conference on Information Processing in Computer-
ssisted Interventions (IPCAI) 2017 [Published] 
 
(See appendix W81XWH-15-2-0030 Paper #2) 

   “The Minimally Acceptable Classification Criterion for Surgical Skill: Intent Vectors and 
Separability of Raw Motion Data” Rodney L. Dockter, Thomas S. Lendvay M.D., Robert M. 
Sweet M.D., Timothy M. Kowalewski Ph.D., CARS International Conference on Information 
Processing in Computer-Assisted Interventions (IPCAI) 2017 [Published] 

 
    (See appendix W81XWH-15-2-0030 Paper #3) 

“Laparoscopic Skill Classification Using the Two-Third Power Law and the Isogony Principle”  
Anna French, Timothy M. Kowalewski Ph.D, Journal of Medical Devices 2017 [Accepted] 

 

Books or other non-periodical, one-time publications.  

Nothing to report 

Other publications, conference papers, and presentations.  

Nothing to report 

Website(s) or other Internet site(s) 

Nothing to report 

Technologies or techniques 

Nothing to report 

Inventions, patent applications, and/or licenses 

Nothing to report 

Other Products 

Nothing to report 
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7. PARTICIPANTS & OTHER COLLABORATING ORGANIZATIONS 

What individuals have worked on the project? 
Name:   Thomas Lendvay    
No change  

 
Name:   Karen Edwards (No longer involved in this study)      

 
Name:   Anna French                                                                  
No change 
 
Name:    Prof. Tim Kowalewski 
No Change 
 
Name:   Sara Teller (No longer involved in this study)      
 
Name:   Lois Meryman (Assuming Sara Teller’s’ administrative role) 
Project Role:     Project Manager/Site Coordinator   
Nearest person month worked: 2 
Contribution to Project: Project management and subject management 
 

Example: 

Has there been a change in the active other support of the PD/PI(s) or senior/key 

personnel since the last reporting period? 

Nothing to Report 

   

What other organizations were involved as partners? 

 Nothing to Report 
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8. SPECIAL REPORTING REQUIREMENTS 

COLLABORATIVE AWARDS: Nothing to Report 

 

QUAD CHARTS: See Appendix 
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9. APPENDICES:  
 

W81XWH-15-2-0030 Paper #1 
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