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Design Improvements on Pivot & Washout Holes

$2.5x4 washout holes ~ $5-¢3 x4 washout holes $16 washout hole ¢10 washout hole
$3-Al ceramics/UHMW-PE $3-Al ceramics/lUHMW-PE
DDS3 DD5 DD6, Large DD7, Small
4 Small Holes 4 Tapered Holes Centered Hole Centered Hole
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pata acquisition

FXG & chest
wall motion

analogue
output

— ]
bedside monitor
(M1166R, Hewlett-
Packard, Palo-Alto, CA)

arterial pressure

data acquisition system
(MP1@8iUS, Biopac Systems Inc.,
Santa Barbara, Cfl)

personal computer
(software; AcgKnowledge 111,
Biopac Systems Inc., Santa Barbara, CR)

sampling rate; 188 Hz
sampling time; 368 sec

processing segment ; 32768(=213) samples
observable range of frequency; 8.83 to 58 Hz

exclusion criteria of collected data from the analysis;

-arrhythmias including premature atrial or ventricular contraction
and atrial fibriilation

-usage of a cardiac pacemaker

-artifacts causing abrupt change in arterial pressure

Data was aquisitted for 6 minutes every 2 hours and each 6th-hour data was processed. In case the data
train was inadequate for processing because of the exclusion criteria, the data train was discarded and
another data train either before or after 2 hours was adopted for processing. 1T any of triplet data trains
was not adequate, those were all discarded and that time point remained biank.
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Data analysis

arterial pressure power specira
mmHg '

AANVONEN, - mmig®
FFT

integrated power spectral density of
iow frequency cemponent

integrated power spectrai density of
high frequency component

time

integrated total power spectral density
(TPA)

B.15 B.4
Hz

normalized low frequency area
(LtFAnorm)

normalized high frequency area
{HFAnorm}

Statistics

Mean and standard deviation values were calculated by spectral values on admission

to ICU, values at the end of ICU stay and values at 85.5th hours after ICU stay in cases

with mechanical circulatory support. The 83.5 hours is a mean value of ICU stay of

paitents without mechanical circulatory support. The data of two groups were compared
using twao-tailed unpaired i-test, and a p<#.05 was considered to be statistically significant.
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group N {patienis with no mechanical circulatary support)

Cause of Admission

Outcome on Discharge

Patient Agelyr) Sex 1o ICU from ICU

o]} &1 F AVA Survivea

KO 59 F CABG, Aortic Patch Plasty 3

se 72 F AVR, CABG s

HA 14 M AVR, VSD closure 3

ST 50 F HD, Vi 3

SA Ve M CABG S

K 72 M AVR 5

NA 75 M CABG S

KK 15 F TVR s

NM &8 F IE, AR, MR, CHF S

group M (patients with mechanical circulatory support)
Cause of Admission Circulatory Assist Outcome on Discharge
Patient Agelyn) Sex io ICU Device from ICU
group M1 (recovery from depression of LFAnorm)
FuU 52 M CABG IABP Survive
HS 44 M CABG ety S
KU 5B M. RV aneurysmoraphy, CABG laBP 3
KR 43 M post PTCA, Pulmonary Edema PCPS s
TA 72 F CABG IABP 8
KB 75 M CABG [ABP+PCPS 3
AL 78 F CABG 1ABP s
NO 65 M CABG LaBP S
group M2 (prolomged depression of LFAnorm)

KM 53 M CABG lAgpP Dead
TK 74 F CABG ABP D
(228 53 M CABG 1ABP S
N 73 M CABG |ABP+PCFS D

CAB(; Coronary Aortic Bypass Grasting

AVR: Aortic Valve Replacement
VSD: Vertricular Septal Dafect
{HD; Isctiemic Heart Disease

Vi vengriculzr Fbrillation
PTCA; Parcutaneous Transcoronary Angioplasty

1ABP; ntrazortic Balloen Pumping
LFAnorm; normalized Low Frequency Power Spectral Area of Arterial Pressure

TVR: Tricuspid Valve Replacement
IE: Irfective Endocarditis

AR; Aoniic Begurgitation

MR; Mitral Regurgitation

CHF; Congestive Heart Failure

PCPS; Percutanecus Cardiopulmenary Support

BA1I-3



“oLFAnorm
i

0.8 < o

0.6 0

0.4 o

0.2
0

oHFAnorm

0.8
0.6 °
0.4
0.2

o TPA{mmHg 3
0.01

0.008
0.006 o
0.004 a

0.002 [ D -

o 20 10 GO BO 100

hrs
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0e
0.6 ©
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LFEAnorm

1.0
0.8
0.6
0.4
0.2
0 P
, L e
Admission 24hrs after - Discharge
o ICU MCS off from ICU
group N; Mean 0.33 0.54
: sD 0.26 0.23
group M1;Mean 0.27 0.34 0.43
) 0.29 0.29 0.34
group M2;Mean 0.02 0.02 - 0.03
SD 0.01 Q.01 0.01

gN mean
=M1 mean
m M2 mean

P1=0.0054
P2=0.0458

' Pa=0.0175

Pa=0.00007
Ps=0.0143
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HFAnorm

2.0
1.8
1.6
1.4
1.2 O N mean
1.0 a M1 mean
g M2 mean
0.8
0.6
0.4
0.2
0 Pe=0.0211
P7=0.00008
Pe=0.0150
Admission 24hrs after Discharge
to ICU MCS oif from ICU
group N; Mean 0.67 0.48
’ 50 0.26 0.23
group M1;Mean 0.73 0.67 0.57
sD - 0.29 0.98 0.35
group M2;Mean D.82 0.30 0.986
sD .28 0.01 0.02
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TPA(mmHg2)

0.01
0.008
0.006
0.004
0.002
8]
Admission 24hrs after Discharge
io ICU MCS off from ICU
group N; Mean 0.002 0.004
') 0.001 0.005
group M1;Mean 0.001 0.002 0.003
Sb 0.001 0.001 0.001
group M2;Mean 0.003 0.002 0.002
sD 0.002 0.001 0.001

OoN mean
m M1 mean
g M2 mean
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L/min/sqm

4
3
2
1
0 b SR _
Admission 24hrs after Discharge
to ICU MCS off from ICU
group N; Mean 2.60 3.50
SD 0.72 0.66
group M1:Mean 2.66 3.39 3.37
sD 0.87 0.94 0.70
group M2:Mean 2.49 2.93 3.04
sD 1.12 0.91 1.04

r Nmean
M1imean
@ M2mean
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mmHg

100
80
60
40
20
o L
Admission 24hrs after Discharge
to ICU MCS off from ICU
group N; Mean 75.0 67.0
8D 9.8 5.7
group Mt;Mean 71.0 87.9 68.1
sD 11.7 8.7 5.0
group M2;Mean 67.8 68.8 67.8
sD 14.6 4.0 6.9

O Nmean
3 Mimean
m M2mean
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