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Summary
To evaluate the effects of pericardial effusion (PE) on the left ventricular function, ultrasound-

cardiography (UCG), phonocardiography (PCG) and carotid artery pulse wave (CPW) were recorded
from 18 patients with PE of various etiologies (Table 1). These recordings were repeated for
the same patients with the intervals of one to two weeks, thus obtaining total 28 records for UCG,
24 for PCG and 15 for CPW. These data were correlated with the volume of PE, and compared with
the values obtained from the normal adults (Table 2). As the index of volume of PE, the width
of posterior echo free space (EFS) was used. As the EFS progressively increased, the following
changes were noted : 1) the progressive increases in heart rate, cardiothoracic ratio and PEP/LVET ;
2) no significant change in Q-I interval and IIP/IIA ratio; 3) the progressive reduction in the CD
and EFo slopes of anterior mitral valve UCG with no significant change in the CE amplitude ; 4) no
significant change in the dimensions of left atrium, right ventricle and left ventricle, and the slight
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decrease in the end-diastolic left ventricular dimension with the markedly increased EFS ; and 5)

the progressive decrease in the mean diastolic velocity (DV) of posterior left ventricular wall with no
significant change in excursion and mean systolic velocity, resulting in the progressive increase in D/S
ratio of posterior wall (Figure 1, 3,5,6 and 7). With the disappearance of EFS, all of the above stated
changes returned to the values almost same with those for the normal adults. EFo slope of mitral
valve UCG showed the significant correlation with DV and D/S ratio of posterior wall UCG (r=0.7022,
P<0.01 ; r=-0.7868, P<0.01, respectively) (Figure 8). Three cases showed the paradoxical
motion of interventricular septum. As for the mechanisms for the reduced EFo slope of mitral valve
and DV of posterior wall, the impairment of left ventricular expansion and reduced left ventricular
filling, and for the increase in PEP/LVET and the decrease in CD slope of mitral valve UCG, the

‘mpairment of left ventricular ejection were considered.

Key words
pericardial effusion
left ventricular function
ultrasoundcardiography
EFo slope of mitral valve
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Age Miale Feigle Total Table 1. Age and sex of cases studied (upper table)

and etiologies of pericardial effusion (lower table)

20-29
30 -39
40 - 49
50 - 59
60 - 69
70-179
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Etiology No of cases

Idiopathic
Malignant tumor of lung

N o

Uremia
Systemic lupus erythematodes

oo

Total 18

Table 2. Phonocardiographic and echocardiographic data in normal adults

Parameters measured Abbrev. Unit Normal values

Phonocardiographic data
Q-1 interval Q-I sec 0.053 +£0.01
IIP/IIA ratio I1IP/IIA 0.53+0.26
Echocardiographic data
Mitral valve echo

CE amplitude MV-CE mm
CD slope MV-CD mm/sec 21.8+5.9
EFo slope MV-EFo mm/sec 106.6 +32.5
Dimensions
Left atrium LAD mm/M? 16.7+ 2.6
Right ventricle RVD mm/M? 11.4+2.0
Left ventricle
endo-systolic LVDs mm/M?2 21.5+3.5
endo-diastolic LVDd mm/M? 27.9+34
Posterior wall echo
Excursion LVPW-Ex mm 14.1+2.3
Mean systolic velocity LVPW-SV mm/sec 47.0+8.2
Mean diastolic velocity LVPW-DV mm/sec 98.3+27.7
D/S ratio LVPW-D/S 0.459 1 0.062
Echo free space EFS mm 0

Footnote : Q-1: interval between onset of ventricular depolarization and first heart sound;
IIP/IIA : ratio of amplitude of pulmonary to aortic component of second heart sound. Dimensions
were corrected by body surface area (BSA). For the measurement method of left ventricular
posterior wall UCG, see Figure 1. Abbreviations used in the paper and figures are also shown,
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Figure 1. Schema of LVPW UCG showing the
methods of measurement
See Table 2 for abbreviations.
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Figure 3. Correlation of cardiothorathic ratio (CTR), Q-1 and IIP/IIA with EFS

For other abbreviations, see Table 2.
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Figure 4. Relation of EFS with occurrence of
pericardial friction rub and its phase on PCG
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Figure 5. Changes of heart rate, PEP/LVET and various findings in UCG with the increase of EFS

LVET : left ventricular ejection time obtained from carotid artery pulse wave ; PEP : LVET minus Q-IIA,
where Q-IIA is interval between onset of ventricular depolarization and aortic component of second heart
sound. See Table 2 and Figure 2 for other abbreviations.
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Figure 6. LVPW UCG recorded from 56-year-old female of idiopathic pericarditis

Note the reduced LVPW-DV with almost no change in LVPW-Ex and LVPW-SV in association
of pericardial effusion (left) compared with those recorded when effusion had disappeared (right).
IVS: interventricular septum. See Table 2 for other abbreviations.
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Figure 7. Anterior mitral valve (left) and left ventricular posterior wall and interventricular
septal UCG (right) recorded from 42-year-old female with idiopathic pericaditis

Note the reduced MV-EFo and MV-CD (left) of mitral valve (MV), and the reduced LVPW-DV
and the paradoxical motion of interventricular septum (IVS) (right). See Table 2 for abbreviations.
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