Novel Trajectory-Optimized Curvature Suture Needles Enhance Needle Passage and Suturing Efficiency in Robotic Surgery
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Background: Results:(1) Fundamental suturing task

Suturing 1s one of the most fundamental and indispensable techniques in surgery; it is the cornerstone of both surgical education and clinical proficiency. Among the various technical aspects of suturing, needle handling affects the
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Methods:(1) Fundamental suturing task
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or evaluation items at all. Circles 8 and 10 mm in diameter were drawn on a suturing practice pad. The center of the circles was designated as the ! : | We found no significant differences in the total time necessary to complete the ATLAS-NH tasks with the three
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Results:(3) Needle trajectory characteristics

Suturing performance was assessed using the ATLAS needle-handling task (Fig. 3A~3C), which We found that with the half-circle needle, the median maximum depth was 2 mm; the median maximum width, 10mm; the median exit-point width, 2mm; and the median penetration area, 19mm?. Those with the Bi-curve needle were 2mm,

measures the quality of needle passage and manipulation. Performance outcomes included task 10mm, 2mm, and 19mm?, respectively, and those with the G-curve were 2mm, 10mm, 2mm, and 19mm?, respectively. The differences between these measurements with the three needle types were not significant (Fig. 7).
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completion time, needle-passage time, and needle-passage quality, scored on an ordinal 1-3 scale Area (mm?) Maximum depth (mm) Maximum width (mm) Exit-point width (mm)
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reflecting traversal smoothness and resistance encountered during passage. Each participant performed . Summary
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the task twice for each needle type , procedures were performed with the da Vinci Xi Surgical System . | 12 i = : .
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Fig. 4A Fig. 4B . : : : T : = Bi-Curve and G-Curve, were at least equivalent quality compared with a standard 1/2-circle needle, or may be potentially useful.
(Fig. 44) (Fig. 4B) Surgeons of all training levels performed standardized suturing tasks using the da Vinci Xi robotic platform. Three . . Ausiity Comp ybep Y
o . . . . Conclusion:
needle geometries with a 22-mm, 3-0 suture were tested: the Bi-Curve needle (multi-curvature 90" /67.5" ), the G-
Curve needle (7/16 circle), and a conventional 1/2-circle needle. Needle trajectory characteristics were evaluated The Bi-curve and G-curve needles demonstrated the potential for improved handling in comparison with the conventional half-circle needle in settings that necessitated basic suturing skills. Their effects on tissue and the extent of
using a gelatin phantom model (Fig. 4A). Pathway depth, width of the needle exit-site disruption, and the cross- tissue damage were also comparable with those of the conventional needle. Collectively, these findings suggest that these novel needles may contribute to improved surgical handling without compromising tissue safety and may
sectional area generated by needle passage were quantified to assess curvature-driven differences (Fig. 4B). The support the development of surgical skills.

area calculation was generated by open-source software, the Fiji image processing package of ImageJ, developed
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