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Vincent JL in Handbook of Acute CardioVascular Monitoring, ACVC/ESC 2022
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“Monitoring on its own Is not a treatment and there Is no
evidence that any form of monitoring improves outcomes’
— Prof. JL Vincent
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Pulse Contour Analysis

Systolic
pressure

The systolic area is related
to preload and contractility

Mean arterial
pressure

Systolic Diastolic
area area

Diastolic
pressure” > B
Systolic length  Diastolic length

Continuous CO monitori
Very precise assuming
Non-calibrated vs. calib

Dpposed to intermittent)
ascular tone
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Transpulmonary Thermodilu
(TPTD)-Based Monitoring Sys

e | PTD cardiac output

aany  Continuous CO monitoring (Pulse Contour Analysis)

memw  VOlumetric hemodynamics '
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Stewart-Hamilton Eguation
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CO= X (Tblood - Tm;ectate) x Vm;ectate —
JATgx dt

Area under
the dilution
curve




|
)
O,
|14
)
O
i
)
O,

IIIIIIIIIIIIII
ond —
(23 L=

&
IN

_— =~
o o

IIIIIIIIIIIIII

&@
I

- s
e o

e'>||||||||||||||

RN

S

SHEBA

Tel HaShomer
City of Health




( \ SHEBA
Tel HaShomer
\ ) City of Health

Comparison of PAand TD
Thermodilution Curves
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Sakka SG et al. J Clin Monit Comput 2012



Global end- SHEBA
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Pulmonar.y-va.scular Volume of the 4 cardiac cavities at
permeability index 7’ end-diastole. Index of cardiac preload

Differentiates hydrostatic pulmonary
oedema and ARDS.

cdi
Indicates the risk of pulmonary cedema Cardiac output

easured by transpulmonary
thermodilution (intermittent))

Cardiac

function index| Global ejection
fraction

Indices of cardiac

Extravascular z :
systolic function

lung water

Increases in case of hydrostatic pulmonary

oedema and ARDS. Cardiac output

Quantifies the volume of pulmonary oedema
Measured by pulse contour

analysis (in real-time)

Stroke volume/pulse
pressure variation

Measured by arterial and



Mean Transit time (MTt) X CO=ITTV

m Cold saline
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Downslope time (Dt) X CO = PTV

s

Monnet X et al. Critical Care 2017

Pulmonary
thermal volume
(PTV)
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volume

GEDV =ITTV - PTV

GEDV = CaJ rdmaje Preload....c.....
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Extravascular Lung Water (E
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Intrathoracic blood
volume
ITBV = 1.25 x GEDV

EVLW = Pulmonary Edema
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Pulmonary Vascular Permea
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Pulmonary Permeability Diag
Etiology of Pulmonary Edema
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Validation of transpulmonary e
thermodilution variables in hemodynamically
stable patients with heart diseases

Matthias Peter Hilty'", Daniel Peter Franzen'?, Christophe Wyss®, Patric Biaggi® and Marco Maggiorini’

Elective coronary

angiography
planned for clinical -
indication
(n=10)
\_ ) Measurements performed
— ~ du ri.ng coronary
Selection by: group angiography
echocardio- - ]
graphic criteria; (n=8) N . LEﬂlventrlﬁular
clinical/laboratory . J/ anglograpny
exclusion - \ * Pulmnna.ryr ﬂll'tEW
criteria(*) catheterization
) Control group * Transpulmonary
(n=11) thermodilution using
\ y the PICCO; system
Eml:lusi?n, coranary | (*) Exclusion criteria i
anlglngraphv \ = Atrial fibrillation * Conduction + Catecholamines :
outside of study | * Slow VT abnormalities * Respiratory support :
prﬂ'tDCﬂ| 1 ' GFR{ Eﬂ 1
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Hilty MP et al. Ann Int Care 2017



Correlation in CO Measurement 8 e
Pulmonary Artery Thermodilutio d
TPTD
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r =0.69, p< 0.0001
bias 0.9 | min 1
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Cardiac output (transpulmonary thermodilution) [I/min]

3 4 £ B 7
Cardiac output (pulmonary artery catheter) [l/min]
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TPTD Correlates Well with P
Artery Thermodilution In HF

- l

Table 2. Results of Bland-Altman analysis and mean cardiac index (CI)
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CI {(Mean * sb, L/min/m?) Mean CO (L/min) Bias CO,,—CO,, (L/min) 2 sp (L/min) Error (%)
All measurements (n = 325) 23 0.6 4.4 0.45 1.20 273
Initial measurement (n = 29) 23 0.7 4.3 0.38 1.16 26.9
Minimal CO,, (n = 29) 2.0 0.7 3.8 0.39 1.13 208
Maximal CO,, (n = 29) 29 +0.7 5.5 0.58 1.51 274

CO, cardiac output; CO,,, CO measured by pulmonary artery thermodilution; CO,

CO measured by transpulmonary thermodilution.

Friesecke S et al. Crit Care Med 2009
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Pitfalls of TPTD

* Depends on correct injection technique
« Demographic data very important
* Overestimates volumes in AS, MR and TR, shunts, PE

* Not reliable with IABP, aortic aneurysm, cardiac tamponade
ECMO

» Underestimates volumes in S/P lung resection, ate
pleural effusions

30



ritish Journal of Anaesthesia 106 (4): 482-6 (2011)
¥ Accessfpuhliczttion 26 December 2010 - doi:10.1093/bjafaeq377 BJA
Complications related to less-invasive
haemodynamic monitoring*

u u
I I I n F. J. Belda1*, G. Aguilar1, J. L. Teboul?, D. Pestafa3, F. J. Redondo¥, M. Malbrain5, J. C. Luis®, F. Ramasco’,
I I l A. Umgelter8, J. Wendon?, M. Kirov1? and E. Fernandez-Mondéjar 11, for the PICS Investigators Groupt

* N=514 w/ PICCO monitoring
« 475 femoral, 26 radial, 9 axillary, 4 brachial arteries
* First attempt success rate 86%

« Minor bleeding and removal of catheter ~ 3.5%
« “Small hematomas” 4.5%

« Catheter-related infection 0.78%

* Ischemia 0.4% and femoral artery thrombosis O

. 31
Belda FJ et al. Brit J of Anaesth 2011
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When to Use TPTD?

More suitable for TPTD Less suitable for TPTD

Mixed, non-responsive severe forms of shock Shock non-responsive to initial therapies
Severe ARDS and hemodynamically unstable Severe RV dysfunction

No contraindications (severe PAD, etc.) Severe pulmonary hypertension and need to tailor I
PHTN therapies

Advanced HF therapies candidates
Patients already on MCS

32
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My Personal Take on Minima
Invasive Hemodynamic Monit

* What are the questions | want to answer?

* How will the information added by the system change
management?

* Did | review pitfalls/contraindications?
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My Personal Take on Minima
Invasive Hemodynamic Monit

 Avoid trusting a single parameter and rather use oth
methods to confirm/rule out suspected diagnosis

 Discontinue invasive monitoring and remove catheters
“one day before planned”
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Handbook ot
Acute

CardioVascular
Monitoring

Quick access to most relevant practical
information on haemodynamic

and general monitoring in acute
cardiovascular care

ACVC
Q Association for @ ESC

. E Soci
Acute CardioVascular Care O}Jrcoaprg?;o&“ew
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