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Table 1: P and QRS durations and amplitudes in dogs with induced hemorrhagic shock, resuscitated with
Ringer's lactate solution (FO), chest compressions with fluid resuscitation (CO+FJ, and interposed

abdominal compression with fluid resuscitation (IAC+FY, before the exsanguination (Time 1), after

reaching pulseless electrical activity (Time 2), after 20 minutes of pulseless electrical activity (Time 3), and

after the return of spontaneous circulation (Time 4)

Parameters Groups Time 1 Time 2 Time 3 Time 4

P duration FO 43.00£16.97 41.75+11.67 41.25+5.30 36.75+3.06

(millisecond) CO+F 40.63+8.75 37.00+4.80 46.50+20.39 40.60+9.63

IAC+F 37.00+6.94 39.70+9.74 41.8845.15 46.13+9.19

p amplitude FO 0.105+0.047 0.160+0.070 0.195+0.077 0.160+0.042
(millivol) CO+F 0.130+0.040 ® 0.165+0.067 0.195+0.085 | 0.222+0.073 %
IAC+F 0.156+0.092 0.162+0.055 0.182+0.088 0.228+0.047

QRS FO 55.00+3.18 49.50+3.54 48.50+4.95 52.50+3.54

duration CO+F 53.7545.45 55.50+3.64 51.5047.12 55.20+7.36
(millisecond) | IAC+F 59.40+9.18 58.20+4.49 58.80+5.72 63.25+12.44
R amplitude FO 1.780+0.141% | 1.072+0.2122 | 1.260+0.169 1.460+0.339
(millivol) CO+F 1.292+0.558 1.175+0.104 1.045+0.193 1.452+0.265
IAC+F 1.482+0.599 0.990+0.368 0.942+0.380 1.200+0.737

Matching superscript letters indicate significant differences between times in a group (P<0.05).

Table 2: P-R and Q-T intervals in dogs with induced hemorrhagic shock, resuscitated with Ringer’s lactate
solution (FO), chest compressions with fluid resuscitation (CO+F), and interposed abdominal compression
with fluid resuscitation (IAC+F), before the exsanguination (Time 1), after reaching pulseless electrical
activity (Time 2), after 20 minutes of pulseless electrical activity (Time 3), and after the return of

spontaneous circulation (Time 4)

Parameters Groups Time 1 Time 2 Time 3 Time 4
P-R Interval FO 128.5042.12 109.50+10.61 112.00+7.07 108.50+23.33
(millisecond) CO+F 112.25+12.87 121.334£9.91 123.00+£23.05 111.60+17.42
IAC+F 126.80+18.14 112.60+24.07 107.75+12.21 118.00+13.40
Q-T Interval FO 202.10+31.11 181.40+38.18 183.70+14.14 200.60+19.79
(millisecond) CO+F 227.00+2.45%¢ | 190.80+19.532 | 197.40+17.18° | 192.60+13.72°¢
IAC+F 193.80+19.44 193.40+27.29 188.20+48.71 195.80+19.75
Heart FO 69.55+64.59 52.85+12.092 57.35+31.34 72.95+23.742
electrical CO+F 72.314+26.65° 61.92+15.05 % 68.55+12.36 76.27+34.06°"
axis (degree) | IAC+F 72.71+£11.22 56.44+38.67 65.04+36.56 78.02+37.97
Heart Rate FO 79.10+19.79 105.50+44.54 88.60+20.50 91.80+14.84
(beat/minute) CO+F 80.40+22.94%¢ | 120.60+16.312 | 132.20+23.85° | 109.80+16.42°
IAC+F 98.40+26.87 107.00+22.01 113.80+14.75 115.25+24.90

Matching superscript letters indicate significant differences between times in a group (P<0.05).
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Table 3- Heart rhythm and ST segment morphology dogs with induced hemorrhagic shock, resuscitated
with Ringer’s lactate solution (FO), chest compressions with fluid resuscitation (CO+F), and interposed
abdominal compression with fluid resuscitation (IAC+F), before the exsanguination (Time 1), after reaching
pulseless electrical activity (Time 2), after 20 minutes of pulseless electrical activity (Time 3), and after the

return of spontaneous circulation (Time 4)

Parameters Groups Timel | Time2 | Time3 | Time4
Percent of FO 100 100 100 80
sinus CO+F 80 80 100 80
arrhythmia IAC+F 100 100 100 100
Percent of ST FO 0 60 60 40
segment CO+F 0 60 40 40
depression IAC+F 0 80 60 20
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Abstract

Intermittent chest compression is still routinely used in resuscitation for hemorrhagic shock patients. There is a
possibility that by using a different resuscitation method with interposed abdominal compressions, through forcing
the blood from abdominal organs into the circulation and increasing intraperitoneal pressure, more blood pumps
to heart. Therefore, in this study, chest compression resuscitation and interposed abdominal compressions
resuscitation were compared in dogs with induced experimental hemorrhagic shock and electrocardiographic
changes evaluated as an important diagnostic and monitoring tool in heart conduction and rhythm disorders. Thus
hemorrhagic shock was induced by drawing blood from femoral artery in 15 dogs under anesthesia and continued
until pulseless electrical activity achieved. The dogs were kept pulseless for 20 minutes, then were randomized to
three treatment groups - fluid resuscitation alone with Ringer's lactate solution, chest compressions with fluid
resuscitation, and interposed abdominal compression with fluid resuscitation. Resuscitation was conducted until
reaching the point of return of spontaneous circulation. Electrocardiograms were recorded before the induction of
hemorrhage, at the time that the pulse was lost, after 20 minutes of pulseless state and at the point of return of
spontaneous circulation. Changes in P and QRS waves amplitudes, QT interval, heart rate, and electrical axis and
morphology of ST segment was significant in different times within groups. but there were no significant changes
in P and QRS durations and PR interval and heart rhythm. There were no significant changes in any parameter
with different type of resuscitation method. Finally mixed effect of time and groups were also statistically
insignificant in all parameters. In conclusion, it seems that there is no positive impact in electrocardiographic
parameters using either of chest compression only or interposed abdominal compression resuscitation methods in
dogs with induced hemorrhagic shock.
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