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Objective The purpose of this study is to verify the feasibility and adaptability of the diaphragm bisectrix location in the direction of left bundle branch regional pacing for the first time. Methods Under the guidance of 30-degree right anterior oblique fluoroscopy, a fixed curved 315 sheath was crossed the tricuspid valve. The initial pacing point was determined by diaphragm bisectrix location, which includes the following four steps (Fig 1): 1. Frozen the 30-degree right anterior oblique fluoroscopy image, find the cross point between the diaphragm and right cardiac shadow (anterior cross point) and the cross point between the diaphragm and left edge of the spine (posterior cross point). Above two points were connected to obtain a diaphragm baseline. 2. Drawn a vertical bisection line from the diaphragm baseline's midpoint to the diaphragm's upper edge, the left bundle branch pacing point is located 1.5cm apart from the upper edge of the diaphragm. 3. The distances between this point and nearby characteristic fixed structures were used as guidance for the subsequent procedures. 4. If the pacing at this point is not successful, change to the nearby location points in the area of 2-5mm. 
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Fig 1 Diaphragm bisectrix location for left bundle branch area pacing. Left: His bundle potential mapping confirmed the exact pacing area located by this method. Right: A case of heart failure was paced successfully in the left bundle branch area directed by the diaphragm bisectrix location.

Results A total of 12 consecutive adult patients with indications of dual-chamber pacemakers were selected, with a male/female ratio of 5/7 and an age of 74.0 ± 6.9 (65-86) years. There were 7 cases of sick sinus syndrome (58.3%), 3 cases of atrioventricular block (25.0%), and 2 cases of heart failure resynchronization pacing (16.7%). Six cases (50.0%) had hypertension, 9 cases (75.0%) had coronary heart disease, and 3 cases (25.0%) had diabetes. There were no complications such as surgical infection, pericardial tamponade, pneumothorax, elevated pacing threshold, and electrode dislocation. Successful first localization was achieved in 9/12 cases (75%) with an average localization frequency of 1.2 ± 0.5(1-3). There were no cases of localization failure. Four cases (33.3%) of left bundle branch potentials were recorded. Each location time was 4.08 ± 0.90 (3-5) seconds. The first implantation time of the lead was 4.18 ± 1.22 (3-5) minutes.  The final successful implantation time of the lead was 5.5 ± 2.5 (2.5-11.5) minutes. The fluoroscopy time of the sheath localization plus lead implantation was 3.32 ± 0.76 (2.5-5.1) minutes. The pacing parameters of the left bundle branch area were: threshold 0.56 ± 0.17 (0.3-0.8) V, impedance 839.42 ± 93.91 (687-936) ohms, and sensation 13.14 ± 2.95 (9.5-17.5) mV. The pacing effects of the left bundle branch area were: the time to peak of the pacing QRS was 71.58 ± 4.83 (63-77)ms, the width of the pacing QRS was 98.50 ± 5.89 (93-110) ms, the amplitude and width of R wave in V1 lead were 0.52 ± 0.14 (0.3-0.7)mV, and 65.83 ± 5.78 (58-72) ms, respectively. Conclusions It is feasible and safe to use our diaphragm bisectrix location in the direction of left bundle branch area pacing. It has the advantages of simple manipulation, accurate location, and easy learning. Its clinical prospects and limitations need to be further verified through large-scale controlled studies.
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