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Validation of a new method for estimating spontaneous breathing effort using
changes in central venous pressure: a pigmodel study.
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Evaluating the magnitude of spontaneous breathing effort is important.
Generally, esophageal pressure is used to assess spontaneous breathing effort, but its measurement
is complex and not widely used in clinical practice. On the other hand, central venous catheters are
commonly used in critically ill patients. Previously, we devised a simple correction method to
estimate changes in pleural pressure from central venous pressure (CVP) waveforms under mechanical
ventilation and reported its accuracy. To demonstrate that the magnitude of spontaneous breathing
effort can similarly be estimated from CVP waveforms under spontaneous breathing, we compared the
estimated values obtained by correcting CVP with esophageal pressure in pigs with respiratory
failure under various conditions. As a result, this correction method was able to estimate the
magnitude of spontaneous breathing effort with accuracy comparable to that of esophageal pressure.



1)
(ARDS)
(Yoshida T. Crit Care Med 2012)

(Levine S. NEJM 2008)

(Martin AD. Crit Care 2011)

2)
(Pmus) Pmus pressure time product pressure rate product
(Bellani B. Anesthesiology 2007)
(Bellani G. JAMA 2016)
ICU
A
3) CVP A
(CVP)
CVvP
(Walling PT. BJA 1976)
CvP A
A
CvP
CVP
A M Kyogoku. ICMXx
2024
CVP A
CvP A
A A
D
( 421+ 18kg ) 37 39
6 mg/kg
3.0 5.0mg/kg/hr
Ccv
Sp0O2 CVvP
1000ml
PaO2/F102 300 RSS100 (Hans
Rudolph ) CVP POWER LAB (ADInsturments)
PC
2)
(PSV) (F102) 40

PEEP 3cmH20 PSV 3



2 2

HME
Ob(-), Ob(+) 15 20mmHg
Abd(-), Abd(+)
3)
CVP 3
CVP
4)
CVP CVP
(=A )
A ACVP
A
1) A CVP
A CVP A
. A. ACVP A .
B. A CVP A
A B
H ;
ol ,,///.' WJ o=
> o D
3 i
= 4
"
[
S
20 2 O ' 10 20 2
R =0.84, p < 0.0001 < R =0.91, p < 0.0001
ABBARE (APes)
2) A CVP
A CVP A
2. Bland-Altman mean + 1.96SD
A,C,E,G ACVP A i
B,D,F,H A CVP A
0b(-) , Ob(+) , Abd(-) , Abd(+)



A [emH,0] B [emH,0]
25 -
b 15 &
g 5 3
Abd(_) %‘% ----------------------------- ; ' ------ “SJ“w
Ob(-) R SR, * -5 gg
A -15 R
g
s -25 5
-35 -30 -25 20 -15-10 5 0O <Y 35.30-25-20-15-10 5 0
v 14 ACVPHO'SH#TE UZ ABIEANE
s ACVPCQ?@VSIEG)JZ'I‘J | s CARRAEDTS .
c¢mH,0 cmH,0
ol e - ’
]
1Hetl 15 g
,H@j ....................................... 5 |<J1§ ....................... .*..‘ ----------
!@J ¢ ’0 L' SW X 2 .. ¢ ;%—'—
Abd(-) %E »* 5 He Lo 00 20T .
Ob(+) N . 0 &
* -15 25
............. PR A ¢ @
O -25 o<
< DRV
-35 -30 -25 -20 -15 -10 -5 0 -35-30-25-20-15-10 -5 O
T ACVPHO'SHEULEZ ABIRAE
ACVPEABBAEDTY CARBAEOTS
E [emH,0] F [emH,0]
25 -
r
Hé” 15 &
g . S
B [ " i i —— e
W ’”‘
Abd(+) e t“-’-“ 5 =3 S SY S
Ob(-) DN SRR PYSRARION 1y
ﬁ;’ -15 ok
[a
S 25 3%
35 -30 -25 20 -15-10 -5 0 9V 35.30-25-20-15-10 5 0
Y £ ACVPO'SHEULZ ABIERE
= ACVPEABEREDTLY 5 CaRamEaEE Y
[¢cmH,0] 25 H [emH,0]
r
& 15 -
H <
= R I YU SO OS 5 ‘l‘;m
*
Abd) & — Jrr | s
Ob(+) Y . Pt 0@
% .-..............-.....’. .............. _15 Eg
g 25 §Y
-35-30-25-20-15-10 -5 O -35-30-25-20-15-10 -5 0
ACVPEABBARFEDTLD ACVPIO'SHEE LIC ABIENE

EARBREDTY



2 2 0 1

Okuda Nao Kyogoku Miyako Inata Yu Isaka Kanako Moon Kazue Hatachi Takeshi Shimizu 16
Yoshiyuki Takeuchi Muneyuki

Estimation of change in pleural pressure in assisted and unassisted spontaneous breathing 2021
pediatric patients using fluctuation of central venous pressure: A preliminary study

PLOS ONE €247360,e247360

DOl
10.1371/journal .pone.0247360

Miyako Kyogoku, Soichi Mizuguchi, Taku Miyasho, Yusuke Endo, Yu Inata, Kazuya Tachibana, Yuji 12
Fujino, Kazuto Yamashita, Muneyuki Takeuchi

Estimating the change in pleural pressure using the change in central venous pressure in 2024
various clinical scenarios: a pig model study

Intensive Care Med Exp 4

DOl
10.1186/s40635-023-00590-8.

49

2022

The effect of negative pressure generated by pleural drainage system on the
measurement of esophageal pressure: an animal study.

2020




Miyako Kyogoku, Taku Miyasho, Yusuke Endo, Yu Inata, Muneyuki Takeuchi

A new method for estimating spontaneous breathing effort using changes in central venous pressure: a pig model study.

International Symposium on Intensive Care & Emergency Medicine.

2024




