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(54) Ultrasonic surgical system

(57) An ultrasonic surgical system utilizes a digital
control system to generate ultrasonic drive current for
transducers (36) that are located in a hand piece (30)
and are attached to a surgical scalpel or blade (32) in
the hand piece so as to vibrate the blade in response to
the current. The digital control includes a digital signal
processor (DSP) or microprocessor (60); a direct digital
synthesis (DDS) device; a phase detection logic
scheme, a control algorithm for seeking and maintaining
resonance frequency; and design scheme that allows to
regulate current, voltage, and power delivered to an ul-
trasonic thereby a device. Such system allows the pow-
er versus load output curve to be tailored to a specific
hand piece, which improves efficiency and reduces

heat. Further, the components of the digital system are
much less sensitive to temperature variations, thereby
allowing it to operate with narrow as needed frequency
range around the desired resonance in order to avoid
excitation of other resonances. Also, the digital system
provides increased flexibility in locating the resonance
frequency of the blade and running diagnostic tests. The
start of a user initiated diagnostic test that requires
movement of the blade is caused by operating two of
the system switches, which guards against accidental
operation of the blade which could be harmful if in con-
tact with tissue and also generate false diagnostic re-
sults. In addition, the system has interlock with an Elec-
trosurgical unit so that it is not effected by the electro-
magnetic interference generated by that unit.
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摘要(译)

超声外科手术系统利用数字控制系统产生用于换能器（36）的超声驱动
电流，换能器（36）位于手持件（30）中并且附接到手持件中的外科手
术刀或刀片（32）以便振动刀片响应当前。数字控制包括数字信号处理
器（DSP）或微处理器（60）;直接数字合成（DDS）设备;相位检测逻
辑方案，用于寻找和维持共振频率的控制算法;和设计方案，允许调节输
送到超声波的装置的电流，电压和功率。这种系统允许功率与负载输出
曲线适合于特定的手持件，这提高了效率并减少了热量。而且，数字系
统的部件对温度变化的敏感性要小得多，从而允许它在所需谐振周围的
所需频率范围窄的情况下工作，以避免激励其它谐振。此外，数字系统
在定位刀片的共振频率和运行诊断测试方面提供了更大的灵活性。用户
启动的需要刀片移动的诊断测试的开始是由操作两个系统开关引起的，
这防止了刀片的意外操作，如果与组织接触则可能是有害的并且还产生
错误的诊断结果。此外，该系统与Electrosurgical单元互锁，因此不会受
到电磁干扰的影响那个单位。
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