Assessing the Learning Curve Assoclated with a Novel Flexible Robot in the Pre-Clinical and Clinical Setting

Toby S Zhu, BS!, Neal Godse, MD?, Daniel R Clayburgh, MD PhD434, Umamaheswar Duvvuri, MD PhD?

1. University of Pittsburgh School of Medicine, Pittsburgh, PA, US 3. Department of Otolaryngology — Head and Neck Surgery, Oregon Health and Science University
2. Department of Otolaryngology, University of Pittsburgh Medical Center, Pittsburgh, PA, USA 4. Portland Veterans Affairs Medical Center

Background Methods Results
« Transoral robotic surgery iIs limited by rigid instrumentation  Residents, fellows, and junior faculty performed tasks on an Mannequin Learning Trials
and line-of-sight visualization anatomical alrway mannequin using the Medrobotics FLEX™ . 13 participants in initial round of study and 8 participants 4
* Non-linear systems specifically designed for the aerodigestive Robotic System: months later
tract are needed 1. expose and incise the tonsi| » Junior residents slower in most tasks initially but reached
« Ease of use of these new systems in both training and clinical 2. grasp the epiglottis similar levels of efficiency and retained skills after a 4 month
environments are critical in its widespread adoption 3. palpate the vocal processes break
4. grasp the interarytenoid space Clinical EXperience of FLEX™ Robotic SyStem
« Subjects performed these tasks again after a 4 month gap to * Analyzing cases of similar complexity and pathology
Tonsil Task Epiglottis Task evaluate retention demonstrates clear decreases in overall operative times
120- 120 « Retrospective analysis of one physician’s clinic experience with
B -~ Jr Residents -~ Jr Residents the robot from Sept 2015-2016
- Sr Residents 1007 - Sr Residents
% god -4 Fellows 0 " - Fellows ® Simple Benign
g £ 500 ¢ Simple Malignant | | T
= " so- Task 1st trial time. | 4t trial time P . A Complex Malignant Figure 3. The MedRobotics FLEX™ System with airway
i T ’ 7y u ' '
40 N (mean, range) (mean, range) value £ 400 " Complex Benign mannequin head secured to the table.
20 SeC SecC
1 2 3 4 1 2 3 4 (sec) (sec) é m = -3.926
Trial Trial | GE, 300 R®=0.053 Conclusion
Tonsll 97 36 <0.001 = | | o | |
Vocal Process Task Interarytenoid Task (67-180) (26-48) = ? Users quickly gained proficiency with the FLEX™ Robotic
140- < 200 System In a training environment, and these skills are retained
. T Fealdane i Fetlenie Epiglottis 09 45 0.001 (& — ater several months. This learning could translate to the clinical
T - SrResidents 1203 B SrResidents (36-187) (27-62) O = setting If a proper training regimen Is developed. The
- Fellows - Fellows s 100 Medrobotics FLEX™ Robotic System shows promise as a
Vocal Process 185 65 0.01 7p surgical tool in head and neck surgery in this study.
(60-596) (49-92)
| References
Interarytenoid 95 58 0.02 0 5 10 15 20 25
(54_221) (43_71) 1. Rivera-Serrano, C.M., et al., A transoral highly flexible robot: Novel technology and
Case Number application. Laryngoscope, 2012. 122(5): p. 1067-71.
2. Moore, E.J., K.D. Olsen, and J.L. Kasperbauer, Transoral robotic surgery for
oropharyngeal squamous cell carcinoma: a prospective study of feasibility and functional
outcomes. Laryngoscope, 2009. 119(11): p. 2156-64.
_ _ _ o - | | FI ure 2. OR times for the first 20 sur ical cases usin the 3. White, HN _et al., T_ransoral rpbotic-assi_sted surgery for head and neck squamous cell
Figure 1. Total time for task Completlon by training level Table 1 S‘EatISthal anaIyS|S C(_)mparlng the tas_,k g | EX ™ Robot g g iggcgg)ms (1)r2128_fi\1:)r12c.l 2-year survival analysis. Arch Otolaryngol Head Neck Surg, 2010.
Completlon times between the first and fourth trials 4. Ota, T., et al., A highly articulated robotic surgical system for minimally invasive surgery.

Ann Thorac Surg, 2009. 87(4): p. 1253-6.

5. Johnson, P.J., et al., Demonstration of transoral surgery in cadaveric specimens with
the medrobotics flex system. Laryngoscope, 2013. 123(5): p. 1168-72.



