J Cardiol 1999; 34: 25-34

HE Z A A BIRR I ENSEHE A JA A5 Effect of Defibrillation on Hemody-
ERNRME S MITEIREIC K IFT  namics During Cardioverter
= Defibrillator Implantation

» M F Kazuhide HAYASHI, MD

Abstract

This study evaluated the influences of induced ventricular fibrillation and defibrillation on the hemody-
namics in patients with malignant ventricular arrhythmias during cardioverter defibrillator implantation.

A total of 15 patients were analyzed, divided into 2 groups based on ventricular contractility. Group A
included 6 patients with preoperative left ventricular fractional shortening < 0.20 and Group B consisted
of 9 patients with fractional shortening > 0.20.

Mean blood pressure, cardiac output, pulmonary capillary wedge pressure, and left ventricular stroke
work index were measured before and after ventricular fibrillation and defibrillation. In addition, end-sys-
tolic wall stress and rate-corrected mean velocity of circumferential fiber shortening were obtained from
transesophageal echocardiography. In Group B, measured 30 sec after defibrillation, mean blood pressure,
cardiac output, and left ventricular stroke work index increased significantly (p < 0.05), whereas only pul-
monary capillary wedge pressure indicated a significant increase (p < 0.001) after defibrillation in Group
A. Throughout 5 repeated ventricular fibrillations and defibrillations, Group A showed consistently lower
postoperative values than preoperative values for mean blood pressure, cardiac output and left ventricular
stroke work index. In contrast, in Group B, the postoperative values were constantly higher than preopera-
tive values. Although end-systolic wall stress decreased after defibrillation in both groups, the magnitude
of decrease was significantly greater in Group A than in Group B (p < 0.01). While rate-corrected mean
velocity of circumferential fiber shortening increased after defibrillation in both groups, the difference of
rate-corrected mean velocity of circumferential fiber shortening between Groups A and B was statistically
significant at beats one and 2 following defibrillation (p < 0.05) where Group A indicated a more drastic
increase than Group B. In both groups, post-defibrillation end-systolic wall stress and rate-corrected mean
velocity of circumferential fiber shortening gradually approached the preoperative values as beats proceed-
ed.

These results suggest that repeated defibrillations in patients with poor ventricular contractility potential-
ly deteriorates hemodynamics, presumably because the left ventricle is often intolerant to abrupt arterial
collapse by ventricular fibrillation and to subsequent rapid preload increase after defibrillation.
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Table 1 Patient characteristics

Patients Age (yr) Gender Diagnosis FS Device
1 58 Man HCM 0.33 Ventak-PRx I
2 47 Man Post PDA division 0.20 Ventak-PRx I
3 64 Man Post DVR 0.21 Ventak-PRx I
4 70 Man OMI 0.22 Ventak-PRx I
5 53 Man HCM 0.28 Ventak-PRx 11
6 28 Man HCM 0:25 Ventak-PRx I
7 68 Man OMI 0.44 Ventak-PRx I
8 54 Man HCM 0.33 Micro Jewel I
9 60 Man OMI 0.08 Micro Jewel I
10 53 Man OMI 0.21 Micro Jewel II
11 53 Man OMI 0.15 Micro Jewel I
12 61 Man OMI 0.15 Micro Jewel II
13 48 Man HCM 0.22 Micro Jewel II
14 74 Man OMI 0.16 Micro Jewel II
15 61 Man DCM 0.14 Micro Jewel I

Mean age was 56.8 %+ 11.2 (mean =+ SD) years old. Mean fractional shortening was 0.23+0.09 (mean==SD).
FS =fractional shortening ; HCM =hypertrophic cardiomyopathy ; PDA = patent ductus arteriosus ; DVR=dou-

ble valve replacement ; OMI=old myocardial infarction ; DCM=dilated cardiomyopathy.
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Fig. 1 Transesophageal echocardiogram recorded during defibrillation threshold testing (continuous recording)
Left ventricular dimension did not enlarge during ventricular fibrillation. Systolic blood pressure after defibrillation was gradual-
ly increased toward the value before ventricular fibrillation.
ESP = end-systolic pressure; Vf = ventricular fibrillation; DF = defibrillation; R-R = R-R interval.
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Fig.2 Changes of mean blood pressure, pulmonary capillary wedge pressure, cardiac output, systemic vascular resis-
tance and left ventricular stroke work index after defibrillation
Mean blood pressure measured 30 sec after defibrillation increased significantly in Group B and pulmonary capillary wedge
pressure after defibrillation increased significantly in Group A.
mBP = mean blood pressure; PCW = pulmonary capillary wedge pressure; CO = cardiac output; SVR = systemic vascular

resistance; LVSWI = left ventricular stroke work index. Other abbreviation as in Table 1.
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Fig. 3 Differences between pre-defibrillation and post-defibrillation values (shown as ratios)
Mean blood pressure, cardiac output and left ventricular stroke work index measured 30 sec after defibrillation increased signifi-
cantly in Group B and pulmonary capillary wedge pressure after defibrillation increased drastically in Group A.

Abbreviations as in Table 1, Fig. 2.
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Fig. 4 Changes of mean blood pressure, pulmonary capillary wedge pressure, cardiac output, systemic vascular resis-
tance and left ventricular stroke work index during repeated defibrillations
Mean blood pressure, cardiac output and left ventricular stroke work index in Group A were lower after defibrillation but higher

in Group B than before the first defibrillation.
Abbreviations as in Table 1, Fig. 2.
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Fig. 5 Changes of left ventricular dimension at end-systole, end-systolic pressure and left ventricu-
lar posterobasal free wall thickness immediately after defibrillation by beat counts
Left ventricular dimension at end-systole and end-systolic pressure in both groups decreased significantly
at beat 1 immediately after defibrillation. Left ventricular posterobasal free wall thickness in both groups

was almost constant throughout beats 1-6.

LVDs=Ileft ventricular dimension at end-systole; PWT =left ventricular posterobasal free wall thickness; cont=
control value. Other abbreviations as in Table 1, Fig. 1.
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Fig. 6 Changes of %2ESWS and %mVcfc immediately after defibrillation by beat counts
%ESWS in Group A decreased to 57.6% after defibrillation and %ESWS in Group B decreased to 70.0%.
%mVcfc in Group A and %mVcfc in Group B increased to 184.6% and 140.5% after defibrillation.
%ESWS and %mVcfc gradually recovered to the value before defibrillation. ZESWS in Group A was sig-
nificantly lower than that in Group B throughout beats 1-6 after defibrillation. %mVcfc in Group A was
significantly higher than that in Group B at beat 1 and beat 2 after defibrillation.
ESWS = end-systolic wall stress; mVcfc = rate-corrected mean velocity of circumferential fiber shorten-

ing. Other abbreviation as in Table 1.
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