Clinical Medcare

Phase Plot of Rib Cage Breathing Signals

This document describes the interpretation of the XY-plot of
rib cage breathing signals

Introduction

In normal breathing, chest and abdominal movements are synchronous. During
abnormal breathing, chest and abdomen do not always move in synchrony,
which is called thoraco-abdominal asynchrony. An extreme case of thoraco-
abdominal asynchrony is paradoxical breathing. In sleep, thoraco-abdominal
asynchrony is caused by obstruction of the airway.

The phase relationship between the breathing signals can be represented
graphically by an XY-plot, or phase plot, of chest and abdomen signals. This
plot is also known as a Lissajou plot or a Konno-Mead plot.

Interpretation of the Plots

When abdomen and thorax movements change in synchrony, a straight-line is
drawn in the X-Y plot at an angle of 45°. The loop opens up with the increase
of asynchrony. It again closes to a straight line at a 135° angle, when the two
signals show paradoxical breathing, i.e. abdomen increases and thorax
decreases or vice versa.

Note that when the phase relationship between two signals is 0°, the graphical
representation in the X-Y plot is a straight line at an angle of 45° (A). The
opposite, a phase relationship of 180° will result in a line drawn at 135° (B).
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A skewing of the loop towards the left or the right side indicates a
predominance of the thorax or the abdomen movement respectively.
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Examples from the Rembrandt X-Y Oscilloscope

Synchronous Breathing
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Asynchronous Breathing

FLOW AAAAAAAANSA S g oo rn AN AASSAANAAANAAN
200

=
=1

1
CHEST 1
100
200

A AN

=)

200

100
ABDM  o_ W

180

e =
==
g o

I
=]
=
@
o
=
=
=
&
=

omua
DEES

3 o8
[ Y I Y

0
0y
o
@
@
o

i

=t

FLOW

2m
100
CHEST o
100
200

=101 x|

"~
5}
2

100
ABDM

=

=
2
=) I

Apnea/ijz;JDno

1=}

1)

o
=
m
@
@
=)

‘&

=

Bo
1 Y

Medcare Systems, Inc m 55 Pineview m Buffalo, NY 14228 m U.S.A. = toll free +1 (888) 662 7632 m fax +1 (716) 691 1004 m www.medcare.com
Medcare Flaga m Sidumuli 24 m 108 Reykjavik m Iceland m phone +354 510 2000 m fax +354 510 2010 = www.medcare.com



Clinical Medcare

Synchronous Breathing before Obstructive Hypopnea
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Paradoxical Breathing during Central Apnea
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Chest Effort Signal - Higher Amplitude than Abdominal Effort Signal:
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Further Information

For further information, contact support@medcare.com.

Find It on the Medcare Knowledge Base

Select the Search icon in the upper right corner of the Medcare website

search and the Knowledge Base is at your service. The Medcare Knowledge
Base is an online resource that gives you access to all the information
you need, including manuals, instruction sheets and other support
related information.
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