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[bookmark: _GoBack]Targeted lung denervation (TLD) is a non-surgical bronchoscopic procedure with fluoroscopic guidance that interrupts parasympathetic nerve signals to treat COPD patients. Prior to the procedure, the physician inspects the airways to ensure procedure compatibility and suctions excess mucus from the mainstem bronchi. An esophageal balloon catheter (Cook Medical HBD-W-8-9-10 or Boston Scientific M00558400) is threaded into the patient’s esophagus, and using fluoroscopy, the proximal end of the balloon is aligned with the main carina. The esophageal balloon is then fully inflated with contrast medium (various manufacturers, 140 to 370 mg iodine per ml).  The second generation device used in the AIRFLOW 1 clinical trial differs from the first generation device used in previous publications in three major ways: 1) All the non-disposable elements of the system were combined into a single console consisting of an radiofrequency generator, thermoelectric cooling plate, fluid pump and a prompt screen to control the console, 2) the catheter was engineered with slimmer shaft, collapsible balloon, and electrode to make it possible to insert into the working channel of a flexible bronchoscope, and 3) the electrode length was increased requiring only 4 activations per main stem bronchi to produce a full circumferential ablation.   

For the procedure, a standard bronchoscope with 3.2 mm diameter-working channel is passed into the lungs, and the dNerva catheter is passed through the working channel of the bronchoscope (Supplemental Figure1A). The catheter is positioned in the distal mainstem bronchus. Once placed in the appropriate position, the balloon is inflated with the flow of coolant through the conduit and balloon. Coolant flow inflates the collapsible electrode and balloon, which press the electrode against the airway wall. The force of the balloon against the electrode and airway wall establishes contact of the electrode with the airway wall.  The physician then performs a series of safety checks (Supplemental Figure 1B) to ensure that the electrode is in contact with the airway wall, that the balloon is making appropriate contact with the airway wall, that there is sufficient separation of the electrode from branching airways, and that the fluoroscopic distance between the electrode and esophageal balloon is of sufficient distance to activate (Supplemental Figure 1C). If all these checks are satisfied, the physician will then activate the electrode and deliver RF energy to disrupt the parasympathetic nerves that run along the outside of the mainstem bronchus. Full power (32W or 29W) is delivered in every position if there is 2 bronchoscope widths of separation from the esophagus. If there is less than 2 but 1.5 scopes or more distance from the electrode, low power 26W is applied. The low power setting is always applied in the right mainstem in the medial position which is near the main carina. After the energy has been delivered in one position, the balloon is deflated and rotated into the next position. This series of safety checks, measurements and activations is continued for four total activations in each mainstem bronchus. Four activations in one mainstem bronchus constitutes a full circumferential treatment. A typical procedure has eight total treatments, four in each mainstem.






