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Jerk analy5|s offers Valve
Actuatlon functlons as new CHF
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What is a Jerk ?- Iﬁ Physics Jerk means the rate of change of acceleratlon with respect td time.
| |

Jerkis the time derivative of acceleratlon ﬁ

(=)

| da(t)

J(t)\{ =

| dzv(t)

_ _ d3r(t)
| dt?

t3 '

ﬂ

-20 =

Abstract authors

Dr. Alexander Brenner, Pi-Harvest Israel | Felix Brenner , Pi-Harvest Israel
Prof. Aerham Lorber, Pi
155

|
14

-|Harvest Israel
1.45 15

| |
16

1.65 1.7 1.75

<10*

G

E-POSTER



Jerk analysis & Valve Actuation D
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Mitral VALVE ACTUATION (MVA)- new measure
of detection and evaluation of heart failure severity MVA histogram skewed left after stent insertion

Patient with NSTEMI myocardial
L =

LVP Jerk and LVEDP
Valve Actuation: Average Ne of Jerk

I‘ dP fdtmay (ventricular pressure rise)
[ Maxima points
| e \ 4 v » ”
WEDP ; . between ECG R-peak’ and dP/dt,, . i .
e LVEDP time = s 50 sec
i J : » » of
—. Weighted Average . . . : .
| * 2 From the physiological point of view the number . : Parallel
ECGRpeak I of the Jerk peak times = g i : VP and ECG
LVEDP (i bty of these local maxima points " ! ;
| on time intervals t; between . ; h = d " | - recording
1 . ™ )
ECG | ' ECG R-peak and dP/dt,, c araﬂerlz‘e_s the non-uniformity and quality | I
Vit o of the ventricular preload
{ t LVEDP = P (LVEDP time ) ; , * quantifies _ _ MVA VA MVA
| VP Jerk " !so\rolum.ef:rlc contraction smoothness 182 144 136
* If there exists one such LVP jerk peak on this interval, then LVEDP is the pressure at this time moment 3 lrregulant'es of a Heart Valve closure.
* If there exist more than one such peaks, the LVEDP is the LVP at a time point calculated as the weighted Average dP/dimay = 1,137 mmHg/sec 1,322 mmHg/sec 1,350 mmHg/sec
ofth o of the twn i Ik ihiere:ths welghts are.proportional to the abeciute peak ratio Tricuspid Valve Actuation (TVA), Aortic Valve Actuation (AVA), Pulmonary Valve Actuation (PVA) are defined similarly
e jerk maxima.
Results Valve Actuation Triangular Indexes (MVATI, TVATI,... Results
r r
* MVA /TVA as time series are statistically independent from ventricular pressure rise dP /dtq, 15 . F " " " _
- . T ; - or NSTEMI patients the average AVA = 2.78 while for leftover group AVA = 1.75
which are classical quality markers of LV/RV systolic function. Triangular Indexes of the histograms of the time intervals ¢, P g pIUUE
e R o dp/dt —— ‘ between ECG R-peak and the L/RVP inflection point v (overall AVA = 2.26 + 0.68).
. I i Y P AL ool NaNeORennE. i i i o * AVA may be considered as an independent marker for NSTEMI myocardial infarction
* TVA characterizes the dynamics of Tricuspid valve closure and dP /dt,,,, » - Pulmonary valve opening. corresponding to ventricular Pressure Kise dP'_/dtmax*“R ' ~dP/dtma : v. P L
across overall measurement time and respectively " i diagnostics,
Left heart Relative | Corr Lnjli‘lblmn Right heart Average | STD fm-tiut Corr tion from ventricular pressure fall d‘P/dtnLin,L,fR * |n combination with d]”ffdt and dl"frdt . NSTEMI patients with preser\ﬂ'ed
sTD with LVE P VE P 5 LVEDP ————— max,L min,L
0oss 0045 0059 - ——Frr—rrrr— to L/RVESP across overall measurement time. ‘ and reduced ejection fraction can be differentiated:
[mmHg,’mn(} {with {with 4
MVA) Tva) L:ft heart Average | STD o MSTH'E:MEWI!h NST::ﬂ;wlth
064 026 anf-‘» -0.03 (with ™A 3.05 069 023 0.25 0.09 {with hertarnics i P 2 ECG R-peak M |l
::::‘ R m il MIVATI 9592 2754 104.85  106.06 s662 M E v Average |STD NSTEMI | NSTEMI wit
oos 005 008 e e o = s NSTEMI . with HFpEF HFrEF
i i MVA) Villa ] \E 7
AVA) puA) 87.45 4598 108.92 101.42 221.4 [mn':l-: "}.‘; ;ec:l 122 0055 112 119 072
0.68 0.30 = 0.01 [with 1 2.38 0.80 0.34 = 0.06 (with t g
LVESP) RVESS) i dP[dt i, -1.31  0.08 -1.2 -1.25 -0.84
Ple (mmHg/msec)
LVEDP : Left Ventricular End Diastolic Pressure RVEDP : Right Ventricular End Diastolic Pressure MVATI and AVATI can be the further markers

LVESP: Left Ventricular End Systolic Pressure RVESP: Right Ventricular End Systalic Pressure differentiating NSTEMI Myocardial infarction with preserved and reduced ejection fraction
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