Journal of Cardiology 18: 477-491, 1988

EEOERICEH TS EAL Assessment of interac-
ZOMEBELR: WOFEE - tion between the left and
RV — T2 X e right ventricles using
pressure-volume loops
in various heart diseases

HH i Toshiya FURUTA
i ® Takeshi KONDO
EL EE Yoshihiko WATANABE
A EtE Masahiro OKAMURA
TF R=E Tatsuyuki SHIMOKATA
E-:: I Hitoshi HISHIDA
KB B Yasushi MIZUNO
T e Hirofumi ANNO

N 1744 Akira TAKEUCHI
HE EE Sukehiko KOGA

Summary

To assess the interaction and interdependence of left and right ventricular function, ECG-gated
radionuclide angiocardiography was performed immediately after cardiac catheterization during right
atrial pacing for 11 patients with old myocardial infarction (MI), two with non-obstructive hypertrophic
cardiomyopathy, one with aortic stenosis (AS), two with pulmonary infarction (PI), and one with neuro-
circulatory asthenia (NCA).

Absolute left ventricular (LV) volume curves were obtained by the count-based method with at-
tenuation factor corrections. Biventricular pressure and volume curves were digitized and synchronized
to end-diastole, and pressure-volume (P-V) loops were constructed throughout a cardiac cycle.

The stroke work index (SWTI), the work index per min (WI/M) and the contractility index (CN'TI)
were calculated from the P-V loops.

In a patient with NCA, LV end-diastolic volume decreased during rapid pacing, but no signifi-
cant change in the LV end-systolic P-V relation was recognized. However, the entire right ventricular
(RV) P-V loop was shifted toward the left during rapid pacing.

In a patient with AS, the LV P-V loop was markedly enlarged and every parameter of LV func-
tion was much greater than that of the right ventricle due to increased LV afterload. The areas of RV
P-V loops in two patients with PI were larger than those of other patients, because RV pressure was re-
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latively high, and RV volume was increased. It is suggested that RV pressure and volume overloads

prevail in patients with PL.

In four MI patients with three vessel disease and having collateral circulation, the LV end-systolic
P-V relationship was shifted toward the lower right, and every parameter (SWI, WI/M, CNTI) of LV
function decreased by rapid pacing. Myocardial ischemia may be induced by rapid pacing stress,

causing decreased LV contractility.

It was concluded that the P-V loops obtained by RNA and catheterization are clinically useful
for estimating the interaction and interdependence between right and left ventricular hemodynamics.
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Table 1. Patient selection
Diagnosis Number Age (yrs) Sex
0Old MI 11 53.2+8.4 M=8, F=3
Anterior 6 53.0+7.7 M=6, F=0
Posterior 2 50, 38 M=0, F=2
Anterior +inferior 1 63 M=1, F=0
Posterior+inferior 1 62 M=0, F=1
Subendocardial 1 52 M=1, F=0
HCM without obstruction 2 66, 40 M=2, F=0
PI 1 48 M=1, F=0
PI with inferior M1 1 57 M=1, F=0
AS 1 41 M=1, F=0
NCA 1 52 M=0, F=1
Total 17 52.2+8.8 M=13, F=4

Abbreviations: MI=myocardial infarction; HCM =hypertrophic cardiomyopathy; PI=pulmonary infarction;

AS =aortic stenosis; NCA =neurocirculatory asthenia.
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Fig. 1. Coronary angiographic and left ventriculographic findings (A), left ventricular pres-

sure curve (B), pressure-volume loop (C) and left ventricular time-activity curve (D), in a

patient with inferior myocardial infarction.

Abbreviations: RCA =right coronary artery; Seg=segment; CK =creatine phosphokinase.
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Fig. 2. Left ventricular pressure-volume loops
(upper panel) and right ventricular pressure-
volume loops (lower panel) during right atrial
pacing in a patient with neurocirculatory as-
thenia (52-year-old woman,.
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Fig. 3. Left ventricular pressure-volume loops (upper panel) and right ventricular pressure-
volume loops (lower panel) during right atrial pacing in a patient with anteroseptal myo-

cardial infarction (one vessel disease).
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Fig. 4. Left ventricular pressure-volume loops (upper panel) and right ventricular pressure-
volume loops (lower panel) during right atrial pacing in a patient with anteroseptal myo-
cardial infarction (three vessel disease with collateral circulation).
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Fig. 5. Left ventricular pressure-volume loops (upper panel) and right ventricular pressure-
volume loops (lower panel) during right atrial pacing in a patient with inferior myocardial
infarction and pulmonary infarction.
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volume loops (lower panel) during right atrial
pacing in a patient with aortic stenosis (41-year-
old man).
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Fig. 7. Correlation between left and right ventricular stroke work indices (SWI).

Each arrowhead indicates the value of left and right ventricular SWI during higher rate pacing in
each patient and each arrowtail is the basic pacing rate state. Left ventricular stroke work indices are
correlated significantly with right ventricular indices in patients with old myocardial infarction. The
broken line is the regression line of old myocardial infarction. A patient with aortic stenosis (Case 15)
is located on the upper left side of the graph, because of left ventricular pressure overload, while a
patient with pulmonary infarction (Case 14) is located on the right side of the graph, because of right

ventricular pressure overload.

DIERIE & HNEEAREZEZI RO h ol
JERBEICMEE X 13.2 L RREEE R LT

z &

DEOFE-AHEROEERT 1960 FR L0 %
 OWFEFICL VBRI EhTWE D, BRFlICE
WTLEORHEEZIERICHIET 32 L, BfED
EMc REETH L EbIBE 2%\, Suga
Bk 1967 fELISRA X LTI BWT, BREAR
ERBMRENEFERAL, 2V TELENICHEN
TARMEESESE, KOoHAK X VLEOCH
FHERMERD TN B RGBS b Lz n T3,
COFBEEIRTETH S, BIE BERAICBITS
LEOREOEM I, ERERDE Lza—K

B, HE%ME, Baan onr—7AERRHSB.
Lirl, ERERERRENTH S i, Simp-
son’s rule iz X % Chapman =, area-length
iz X 5 Dodge #3322 2 [EiEtEMA& L LT
RELEHLTWS o, LEEBEHREE2ET
BDIEFI TR ERBRELAELES. M £—
Rz = — k16182 X 3 AFRRIE R FEBLE
T dH 3P, —RITOPESEHAVTERTORMHE
R, XVBEREY. 2 REFTHER
REGEFVEBEOND LEIBL RV ZhicHL, &
EZEEIIERBY T, EE=ZRTHRHIT M
CRWERD B, LEOEEERE OHEDL
ZFiel K, BhichFEThD BCALEOR
BRER, WRERNEHESO 2§55 Fkik

486 —



LV
12500+
15
10000
£
E
&
S
~
1S
@ 7500+
10
5000
se—t.e
®
7 e
6
2 12
i?'
2500 ﬁ,g
s S
17

WLEE « FHNV— 7 OB

Regression line of OMI
g
e
_ rd
-7 ¥Y=3.21X+41641.1
. r=0.75
P P<0.001

0 500

1000

T —RV
1500 2000

gm/m%min

Fig. 8. Correlation vetween left and right ventricular work indices per minute (WI/M).
Each arrowhead indicates the value of left and right ventricular WI/M during higher rate pacing in

each patient and each arrowtail is the basic pacing rate state.

Left ventricular WI/M correlates

significantly with right ventricular WI/min in patients with old myocardial infarction. The broken
line is the regression line of old myocardial infarction. In a patient with aortic stenosis (Case 15), left
ventricular WI/M is indicated in the right upper part of the graph. Two patients with pulmonary
infarction (Case 8, 14) are located below the regression line of myocardial infarction.
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Each arrowhead indicates the value of left and right ventricular CNTI during higher rate pacing in
each patient and each arrowtail is the basic pacing rate state. Left ventricular CN'T1 correlates signifi-
cantly with right ventricular CNTI in patients with old myocardial infarction. The broken line is the
regression line of old myocardial infarction. A patient with aortic stenosis (Case 15) is located in the
upper left of the graph. A patient with NCA (Case 1) is located above the old myocardial infarction

group.
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