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3 1. Baseline characteristics, transesophageal echocardiography, and laboratory
data

ROSC non-ROSC p
(n=7) (n=11) value

Baseline characteristics

Age 79.0 [ 69.5,81.5] 72.0[66.0,75.5]  0.257
Female 3 (42.9%) 6 (54.5%) 0.629
Witnessed collapse 6 (85.7%) 5 (45.5%) 0.088
Bystander CPR 5 (71.4%) 7 (63.6%) 0.732
Initial rhythm 0.311

- Asystole 3 (42.9%) 6 (54.5%)

- Pulseless electrical activity 2 (28.6%) 5 (45.5%)

- Shockable rhythm 1 (14.3%) 0 (0.0%)

- Unknown 1 (14.3%) 0 (0.0%)
No flow time, minute 0.0[0.0,2.5] 16.0[0.0,28.5] 0.059
Prehospital arrest time, minute 28.0 [15.0,31.5] 38.0[36.0,57.0] 0.021
Cardiopulmonary bypass 0 ( 0.0%) 0 (0.0%) 0.346

Transesophageal echocardiography findings

Time to TEE 5.0[2.0,12.5] 7.0[45,8.5] 0.649
LVOT diameter (systole), mm 12.2[7.3,13.6] 8.3[0.0,11.5] 0.090
LVOT diameter (diastole), mm 16.8 [ 15.1,18.7] 12.4[5.8,13.5] 0.006
LVIDd (middle LV level) 33.7[31.2,34.8] 23.7[20.5,28.1] 0.052



Septal wall, mm 14.413.2,15.3] 146[13.0,159]  0.821

Posterior wall, mm 14.3[14.0,15.8] 15.7[13.7,17.6]  0.914
Complete LVOT obstruction 0 (0.0%) 2 (18.2%) 0.231
Area of maximal compression 0.494
- Left ventricle 3 (42.9%) 3 (27.3%)
- LVOT /aortic root 4 (57.1%) 8 (72.7%)
Right ventricle dilatation 0 (0.0%) 0 ( 0.0%) 0.346
Stone heart 0 ( 0.0%) 1(9.1%) 0.412
Intracardiac thrombus 0 (0.0%) 1(9.1%) 0.412
Aortic dissection 1 (14.3%) 0 (0.0%) 0.197
Pericardial tamponade 0 (0.0%) 0 (0.0%) 0.346
Pleural effusion 0 (0.0%) 0 (0.0%) 0.346
Laboratory results

Lactate, mmol/L 13.4[11.4,14.5] 13.9[10.9,15.0] 1
Bicarbonate, mmol/L 17.9[15.9,19.6] 17.7[17.6,19.0] 0.917
Potassium, mmol/L 5.8 [5.25.,6.45] 6.2 [4.95,10.5] 0.556
pH 6.92 [6.85,6.94] 6.81 [6.80,6.93] 0.248
Hemoglobin, g/dL 12.1[10.6,15.1] 12.6 [9.85,13.9] 0.725
Troponin I, ng/mL 0.05[ 0.02, 0.06] 0.5[0.11, 7.51] 0.052
B-type natriuretic peptide, 1149.0 182.0 0.142
pg/mL [774.0,1296.0] [35.7,745.5]

D-dimer, ug/mL 15.4 [ 5.65,33.0] 61.7 [13.0,138.0] 0.126

CPR, Cardiopulmonary resuscitation; ROSC, Return-of-spontaneous circulation; LVOT,
Left ventricle outflow tract; TEE, Transesophageal echocardiography; LVIDd, Left
ventricular internal diameter end diastole; LV, Left ventricle. Data area expressed as
median [interquartile range, IQR], or n and (%).
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3 2. Pre-arrest baseline measurement

Baseline characteristics
swine swine swine swine swine swine  swine

1 2 3 4 5 6 7
Bwt, Kg 465 47 40 45 54 58 53
SBP (mmHg) 112 112 93 117 81 97 114
DBP (mmHg) 68 72 62 95 58 67 78
MAP (mmHg) 83 94 72 102 69 80 01
HR (beats/min) 105 106 127 80 140 96 150
SpO2 (%) 100 100 100 100 100 100 97
CPV (mmHg) 4 4 5 2 2 9 6
ETCO2 (mmHg) 40 43 35 31 32 33 35
pre'a”e“(g]‘f)id amount | 1400 1,500 1,200 1350 1,620 1,740 1,500
Transesophageal echocardiographic findings
LVOT(cm) 177 225 18 17 232 098 137
LVEDV(ml) 5754 4143 6157 3344 6250 48.88 4441
SWT(cm) 117 098 089 061 093 089 0.8
PWT(cm) 102 095 08 059 100 092  1.07

Bwt, body weight; SBP, systolic blood pressure; DBP, diastolic blood pressure; MAP,
mean arterial pressure; HR, heart rate; SaO2, oxygen saturation; CVP, central venous
pressure; ETCO2, end-tidal carbon dioxide; LVOT, left ventricle outflow tract; LVEDV,
Left ventricle end diastolic volume; SWT, septal wall thickness; PWT, posterior wall
thickness
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Z1¥ 7. Echocardiographic parameter, MAP, and ETCO2 during cardiopulmonary
resuscitation. Data are expressed as the mean and standard error of the mean. MAP,
mean arterial pressure; ETCO2, end-tidal carbon dioxide; LVOT; left ventricle
outflow tract; LVEDV, Left ventricle end diastolic volume
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0.002) o]&ZHE Fo3 7H4AE Holw, LVOT(%) = 45% (p <0.001)

o] FHH Fodt HAE KoM, Septal (%)= FOF T7HE HolA &
=,
X 3. Correlations between measured variables with time
Variables Correlation coefficient 95% ClI p
Time
LVOT% -0.77 -0.848 ~ -0.671 <0.001
LVEDV% -0.90 -0.936 ~ -0.854 <0.001
SWT 0.78 0.679 ~ 0.853 <0.001
PWT 0.82 0.744 ~ 0.884 <0.001
ETCO2 -0.71 -0.803 ~ -0.584 <0.001
MAP -0.65 -0.764 ~ -0.516 <0.001
Cl, confidence interval; LVOT, left ventricular outflow tract; LVEDV, left ventricle
end diastolic volume; SWT, septal wall thickness; PWT, posterior wall thickness;
ETCO2, end-tidal carbon dioxide; MAP, mean arterial pressure
¥ 42 239 2% W5 A 7308 F94
Time LVEDV% p value LVOT% p value SWT% p value
0-10 0.013 1.00 1.00
0-15 0.008 1.00 1.00
0-20 0.002 1.00 1.00
0-25 0.003 1.00 1.00
0-30 <0.001 0.676 1.00
0-35 <0.001 1.00 0.75
0-40 <0.001 0.034 0.43
0-45 <0.001 <0.001 0.22
0-50 <0.001 <0.001 0.35
0-55 <0.001 <0.001 0.64
0-60 <0.001 <0.001 0.30

LVEDV, left ventricle end diastolic volume; LVOT, left ventricular outflow tract;
SWT, septal wall thickness
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Z1¥ 9. TEE image at 30min after cardiac arrest showed MV coaptation fail during

compression
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Abstract

Changes of left ventricular outflow tract
diameter with cardiac arrest time
(Clinical observational studies and
preclinical animal experiments)

Yun Ang Choi

Department of Biomedical Engineering
College of medicine

The Graduate School

Seoul National University

Background

Forward flow supplies blood to vital organs through the left
ventricular  outflow  tract(LVOT) during  cardiopulmonary
resuscitation(CPR). LVOT opening is associated with successful
resuscitation after cardiac arrest(CA). Our team identified that
patients without LVOT opening and with small LVOT has been
failed return of spontaneous circulation(ROSC). However, the
relationship between LVOT diameter and CA time is still unclear.
The aim of this study was to explore the relationship between
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LVOT diameter and CA time.

Methods

The clinical study is a retrospective observation study on the
prospectively established data. The primary outcome 1is a
comparison of prehospital CA time and LVOT diameter in the group
with and without ROSC. The animal study is an observational study
measuring changes in transesophageal ultrasound parameters
according to CA time. A simple regression analysis was performed
for correlation of ultrasound variables according to time, and
statistical analysis was performed through Bonferroni post—hoc test
to confirm the significance of ultrasound variables measured

repeatedly according to time interval.

Results

The prehospital CA time was significantly higher (p < 0.05) for
non—ROSC groups (38.0minutes) than ROSC—groups
(28.0minutes). LVOT diameters was significantly small (p < 0.05)
for non—ROSC groups (9.6mm) than ROSC groups (16.8mm). The
correlation with CA time was shown in the order of left ventricular
diastolic volume (LVEDV)% (R” = 0.81), LVOT% (R*= 0.53), and
septal wall thickness% (R? = 0.33). LVEDV%, LVOT% decreased
significantly respectively after 20minutes (p = 0.002) and

45minutes (p < 0.001) of CA.
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Conclusions

LVOT diameter decrease with prolonged CA time.
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Cardiopulmonary resuscitation;

Cardiac arrest time
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