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Abstract

This article aims to systematically review the core differences in technical principles between ultra-
sound-guided dynamic puncture technology (also referred to as “Venous Flying Needle” technology in
the text) and traditional venipuncture. The analysis indicates that the core of dynamic puncture
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technology lies in the application of Dynamic Needle Tip Positioning Technology (MDNTP), enabling
dynamic adjustment of puncture angles (15°~60°) and three-dimensional visual path planning under
real-time ultrasound guidance, and utilizing capillary action to generate micro-negative pressure for
sampling. Compared to traditional puncture techniques, which primarily rely on static anatomical
landmarks, fixed-angle needle insertion, and pre-evacuated negative pressure, dynamic puncture tech-
nology demonstrates significant advantages in vascular localization accuracy, reduction of tissue dam-
age and blood contamination, and suitability for patients with challenging vascular conditions. This
article conducts a comparative analysis from five dimensions: fundamental technical principles, nega-
tive pressure generation mechanisms, puncture angles and insertion methods, integration of auxiliary
technologies, and applicability to special populations. It also discusses the differences and challenges
between the two techniques regarding the learning curve, cost-effectiveness, mechanisms for compli-
cation prevention, and prospects for integration with intelligent technology. The review aims to pro-
vide an evidence-based theoretical framework for the rational selection and optimization of different
venous puncture techniques in clinical practice.
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