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[Abstract] Objective To evaluate the safety and feasibility of injection test which is used to locate esophageal
balloon catheter. Methods A prospective study was conducted. The patients undergoing invasive mechanical
ventilation (MV) admitted to general intensive care unit (ICU) of Beijing Tiantan Hospital Affiliated to Capital Medical
University from May 2015 and March 2017 were enrolled. The commercially available esophageal balloon catheter was
modified to perform injection test. The catheter was withdrawn step by step and the injection test was repeated until the
presence disturbance wave presented, which indicated that the balloon had just entered the esophagus. The position
where disturbance wave appears was named 0 cm. End—expiratory occlusions were performed at the positions of +15,
+10, +5, 0, -5, =10 and —15 cm, respectively, and the changes of esophageal pressure (Pes) and airway pressures (Paw)
were measured in the spontaneous breathing and passive ventilation, and the ratio between the changes (A Pes/ A Paw)
was calculated. Results A total of 20 patients were enrolled, of which 15 patients finished both the spontaneous
and the passive ventilation parts, and 2 patients finished only the spontaneous part and 3 patients finished only
passive part. (D Disturbance waves could be induced by injection test in all patients. The average depth of disturbance
wave in spontaneous breathing was deeper than that in passive ventilation (cm: 42.4 +3.8 vs. 41.8 3.3), but there
was no significant difference between the two ventilation settings (P = 0.132). No adverse events occurred during
the study period. 2 Pes increased with the stepwise withdraw of esophageal catheter, reached the maximal value
at +5 cm, and then decreased when the catheter was further withdrawn, no matter in the spontaneous or the passive
ventilation. In spontaneous breathing, the A Pes/ A Paw was within the ideal range (0.8—1.2) at the positions of 0, -5
and =10 em. The A Pes/ A Paw was closest to unity at the positions of 0 em (0.98 £0.15). The A Pes/ APaw at —15 cm
(0.66 £0.26) was significantly lower than that at 0 em (P < 0.05). For passive ventilation, the A Pes/ A Paw was within
the ideal range at the positions of =5 e¢m and —10 ¢m, and the A Pes/ APaw was closest to unity at the positions of
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—-10 em (0.9440.12). The A Pes/ A Paw at 0 cm and =5 cm was significantly higher than that at =10 ¢m (1.43 +0.31 and
1.12£0.14, respectively); while the A Pes/ A Paw at =15 em (0.68 +0.23) was significantly lower than that at —=10 em
(all P < 0.01). Conclusions Ideal position of the esophageal balloon catheter could be determined quickly and
easily by using injection test. The method is safe and clinically feasible. Clinical Trial Registration Clinical Trials,

NCT02446938.
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