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Introduction

Thickened pleura seen on lung ultrasound has
recently emerged as a marker of various lung
diseases Including acute respiratory distress
syndrome, interstitial lung disease, and COVID-19
pneumonia. Patient and technical factors are
known to influence other Ilung ultrasound
findings, but the Iinfluence of these factors on
pleural line thickness has never been evaluated.

Hypothesis

Measurements of pleural line thickness will be
impacted by pleural depth, transducer type, pleural
line angle relative the transducer, and focal length.

Independent Variables

Pleural Line Depth Transducer Type

Vertical distance
between the probe face
and the pleural line was

varied

Two different
transducers
were used

Pleural Angle Focal Length

Transducer
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" Angle (a) between the
g8 transducer and pleura
was varied

Focal length
was varied
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Dependent Variable Statistical Analysis

Pleural Line Thickness

Relationships between the

Thickness of the independent variables and pleural

pleural line was
measured using
calipers.

line thickness were quantified using
linear regressions
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measurements of pleural line thickness
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In Vitro Results
Univariate analysis

B = 0.26, p<.001

Linear array only

< s
(n=50 sonograms) R? = 0.80, p<.001

‘ Pleural Depth (PLD)

transducer type
(n=100 sonograms)

Pleural Depth (PLD)
Phased array only
(n=50 sonograms)

B = 0.96, p<.001

R2 = 0.74, p<.001 In Vitro (n=100 sonograms)

Multivariate analysis

Pleural Depth (PLD) and
Transducer Type (TT)

Phased and Linear
(n=100 sonograms)

PLD: B = 0.63, p<.001
TT: B = 3.8, p<.001
R? = 0.87, p<0.001

Pleural Depth (PLD) and

Pleural Line Angle (PLA)

Linear array only
(n=50 sonograms)

PLD: B = 0.33, p<0.001
PLA: B = 0.016, p=.014
R? = 0.52, p=0.029

FPleural Line Thickness (mm)

* bl Univariate
PLT=0.26 x PLD + 0.81

R°=0.8

Pleural Depth (PLD) and

Focal Length (PFL)
Linear array only
(n=130 sonograms)

PLD: 8 = 0.26, p<0.001
PFL: B = 0.028, p=0.75
R? = 0.80, p<0.001

Pleural Depth (cm)

In Vivo Results
Univariate analysis

Pleural Depth (PLD)
Linear array only

transducer type
(n=80 sonograms)

(n=160 sonograms)

Pleural Depth (PLD)
Phased array only
(n=80 sonograms)

B = 0.96, p<.001
R2 = 0.64, p<.001

Multivariate analysis

Pleural Depth (PLD) and

Transducer Type (TT)
Phased and Linear
(n=160 sonograms)

£
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PLD: B = 0.46, p<.001
TT: B =2.56, p<.001
R?=0.93, p<0.001

Multivanate

PLT=(2.56 x TT) + (0.46 x PLD) +2.15

Pleural Line Thickness (mm)

R =0.93

Pleural Depth (PLD) and
Pleural Line Angle (PLA)

Linear array only
(n=80 sonograms)

PLD: B = 0.24, p<0.001
PLA: B = 0.009, p=.003
R? = 0.59, p<0.001

Univanate
PLT=0.25 x PLD + 0.22

R =064

Pleural Depth (cm)
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Multivariate Regression of pleural depth and

Probe

== Linear (TT=0)

Phased (TT=1)

Multivariate Regression of pleural depth and

Probe

== Linear (TT=0)

Phased (TT=1)

Ultrasound
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Methods Cont.

Scanning Approach
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Discussion/Conclusion

We demonstrate that transducer type
and pleural line depth, but not pleural
line angle or focal length, affect
pleural line thickness. Future studies
that use pleural line thickness as a
disease marker must account for
these confounders. Caution should be
used when translating results of
previous studies from research to the
clinical arena.
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ICC for Median Human vs AI US Score (Spearmans)
Column1
Column2
Column3
Bluepoint 1
Ro=0.5
p=0.0052
Bluepoint 2
Ro=0.44
p=0.016
Bluepoint 3
Ro=0.45
p=0.012
Bluepoint 4
Ro=0.36
p=0.043
Bluepoint 5
Ro=0.34
p=0.068
Bluepoint 6
Ro=0.04
p=0.9
Total
Ro=0.35
p<0.0001
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