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The first step in the trigonometric model was to obtain a mathematical description for the position of the lumbar plexus (LP) (figure 2 in article). The legend of all variables used in model development can be found in table 1 at the end of the appendix. According to Kirchmair and Capdevila 1;2 we found the LP located along the medial third of the major psoas muscle (MPM). Thus, X-values of the nerve crossing points (NCP) with the midlevels of L3-L5 (Y-values) were defined on the re​spective levels as:

X (NCPz) = medial MPM border + 0.3 x (lateral MPM border – medial MPM border)

The angle between the LP and the y-axis (midline) was calculated from x and y deviations of the NCPs in the given lumbar levels z= 3, 4, 5

alphaL(z) = ARC TAN {[X (NCPz)-X (NCPz-1)]/[Y (NCPz)-Y (NCPz-1)]}
To enable proximity calculations to the LP in a first step the x-coordinate of the NCP on the level of any given point (AP) with known y-value was computed:

X (NCPAP)=X NCP+{[Y (NCP)-Y (AP)] TAN alpha}

In a second step the true proximity (Pt) being represented by the perpendicular (shortest distance) raised from the given point to the course of the LP was calculated as:

Pt = Ph COS alpha

Where the horizontal proximity (Ph) of the given point (AP) to the course of the nerve was defined by the equation:

Ph = X (AP) - X (NCPAP)

The calculation of Pt may be done because the angle alphaPt in the latter construction triangle results from beta’ which is the opposite angle of beta = 90°- alpha and, thus, is again alpha in right- angled triangles. Finally, the absolute value of the true proximity was taken to equally consider proximities medial and lateral from the LP. 

P = |(Pt)|

Otherwise respective positive and negative prefixes compensating each other would result in the assumption of false close proximities. This step within the calculation is responsible for the fact that the mean minimum proximity is always >0mm (figures 3-8 in article)

The distances of PSIS to spinous processes (SP) of L3 and L4 were obtained using Pythagoras’ Theorem for known distances.

PSIS-SP(Lz) = SQR {[Y(Lz)-Y(PSIS)]²+X(PSIS)²}

Table of variables used in mathematic equations for trigonometric model development
	Variable
	Description

	alphaLz
	Angle between lumbar plexus and y-axis (midline) at given lumbar level z

	X (AP)
	X- value of any given point

	Y (AP)
	Y- value of any given point

	MPMz
	Border of major psoas muscle at defined lumbar level z

	X (NCPAP)
	X- value of the nerve crossing point at any given point 

	X (NCPz)
	X- value of the nerve crossing point at lumbar level z 

	Y (NCPz)
	Y- value of the nerve crossing point at lumbar level z

	Ph
	Horizontal proximity of any given point to lumbar plexus

	Pt
	True proximity (shortest distance) of any given point to lumbar plexus

	PSIS-SP(Lz)
	Distance between posterior superior iliac spine and spinous process at lumbar level z

	z
	Lumbar level 
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