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Dynamic Tracking of Transbronchial Needle Aspiration

The transabronchial needle aspiration (TBNA) is a procedure to determine the nature of suspicious growths in the lungs that were detected through CT (computer tomography) scans.  The procedure as it is currently performed uses a bronchoscope with a fiber-optic cable that carries images from inside the body.  The doctors who are performing the procedure have only visual clues to rely on to direct the bronchoscope tip in locating suspected cancerous growths.  Using information gained from a CT scan performed prior to the TBNA, the physician navigates the bronchial passages by memory.  

When it is believed that the bronchoscope has reached the vicinity of the anomalous growth, the needle is inserted through the bronchial wall, plunged into the suspected mass, and a sample is extracted through aspiration.  However, since this procedure is very low-yield (due to the fact that this procedure must currently be nearly blindly performed), it is necessary for a pathologist to be standing by to test each recovered sample.  If the test shows that the aspiration was unsuccessful, the process must be repeated.  

Thus, the potential exists for the TBNA procedure to be greatly improved by means of the introduction of some form of “you-are-here” dynamically updated tracking.  This may be accomplished by the interfacing of the three-dimensional CT scan with a tracking device incorporated into the bronchoscope.  Some tracking options which exist include a local positioning system (LPS), inertial sensors, or another form of dead-reckoning movement and orientation tracking, such as pulsed-DC magnetic sensors, induction sensors, or ultrasound.
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