Supplement 1: Visualizing the dome of the diaphragm – Subcostal approach 
Probe and preset: A low-frequency probe (2-5 MHz) is used when imaging the dome of the diaphragm. A curvilinear probe is ideal; however, a phased array transducer is also adequate. An “abdominal” preset should be chosen for most machines as it will optimize resolution, and the speed of the diaphragm movement is within the framerate of most machines.
 
Probe orientation: The probe is positioned below the rib cage in the mid-clavicular to anterior-axillary line with the probe marker oriented to the patient’s right side. The probe is placed transversely to slightly obliquely, with the beam oriented cranially, slightly posterior, and laterally towards the patient’s ipsilateral shoulder.
 
Image optimization: The dome of the diaphragm will appear as a bright, thick, and curved hyperechoic line deep to the liver/spleen. It will move towards the probe on inspiration and away from the probe on expiration. Small fanning motions can increase resolution by orienting the beam as perpendicular to the dome as possible. Depth should be adjusted so that the edge of the diaphragm is visible throughout the entirety of the respiratory cycle. When assessing the left hemidiaphragm, gentle continuous pressure may assist in displacing intestinal gas, which may obscure the desired view.
 
Measuring Excursion: Once visualization of the diaphragm is confirmed, diaphragmatic excursion can be interrogated in B-mode or M-mode. The M-mode line is positioned perpendicular to the diaphragm, where the most pronounced cranio-caudal motion is visualized. The M-mode tracing will create a sloping hyperechoic line, which is easily identified.  Adjust the probe orientation so that M-mode is in line with the motion of the diaphragm throughout the respiratory cycle. Small rocking or lateral motions of the probe are often helpful to provide ideal alignment, recognizing that changes in angle during respiratory motion may cause measurement errors.  Sweep speed should be adjusted to include at least three respiratory cycles; the average of these three measurements is used.
 
Measurement: Markers are positioned to measure the vertical distance between the points of maximal cranial excursion (peak) and maximum caudal excursion (trough). The distance is measured from leading edge to leading edge with markers at the superior aspect of the tracing at both the peak and trough. The superior aspect of the line representing the peritoneal surface of the diaphragm closest to the probe and at the interface of the liver/spleen should be utilized, therefore providing the best resolution (Figure 1).
 
Supplement 2: Imaging of the Diaphragm at the Zone of Apposition
Probe and preset: A high frequency (7-10MHz) linear probe is used when imaging the ZOA with a “musculoskeletal” or “superficial” preset.
 
Probe Orientation: The probe is placed at the anterior to mid-axillary line between the 8th and 11th intercostal space. The probe marker is oriented cranially, and the beam is directed perpendicular to the chest wall.
 
Image Acquisition: At the ZOA, the diaphragm appears as a three-layered structure. Two thick hyperechoic lines representing the pleural and peritoneal linings bordering a hypoechoic muscular layer. A thin, hyperechoic line within the hypoechoic muscular layer represents the fibrous layer of the diaphragm. The probe should be placed in line with the intercostal space to maximize the area of visualization on the screen. No current consensus exists regarding where along the ZOA thickness should be measured.18  However, in our practice, the most dramatic thickening is most often visualized at the most cranial portion of the ZOA. This area can be identified by first positioning the probe superiorly and visualizing aerated lung, with its typical A line pattern between rib spaces, then sliding inferiorly until the ZOA and underlying peritoneum are visible, as described above.
 
If the diaphragm’s layers are not clearly visible, adjustments can be made by sliding the probe anterior or posterior. Fanning the probe slightly to ensure perpendicular imaging will also increase resolution. Depth is adjusted to 1.5-3 cm or deep enough to see the three layers of the diaphragm and a small portion of the peritoneum.
 
Measurement: Diaphragm thickening can also be measured in both B- and M-modes.  Using M-mode can improve accuracy for less experienced sonologists.5 Maximum inspiration is identified by the point of maximal thickness of the hypoechoic muscular layer, while maximum expiration is identified by the thinnest point during the respiratory cycle.  When M-mode is employed, the M-mode line is positioned perpendicular to the diaphragm’s fibers at the point where the most dramatic change in thickness is seen. The tracing should appear as two perpendicular hyperechoic lines with corresponding approximation and dilation during the respiratory cycle. In both M-mode and B-mode, the perpendicular distance between the pleural and peritoneal linings is measured (Figure 2). Calipers should be positioned within the hypoechoic muscular layer at its interface with the hyperechoic pleural/peritoneal linings without including them. Thickness at max inspiration and max expiration should be performed over the course of three respiratory cycles and averaged. 

