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Summary

Relationships between biventricular pressures, left ventricular shape and paradoxical septal
motion in patients with right ventricular pressure overload (RVPO) are unknown. To clarify these
relationships, we measured left and right ventricular short-axis dimensions and ventricular pressures
using anesthetized open-chest dogs with pulmonary embolizations. With repeated microembolization,
right ventricular systolic pressure (RVSP) increased stepwise from a level of 27 mmHg to the maximum
value of 72 mmHg. This elevation caused gradual leftward shift of the interventricular septum (IVS)
both at end-diastole and end-systole. Further embolization caused collapse (shock: left ventricular sys-
tolic pressure: LVSP <70 mmHg) with a fall in RVSP. In the state of shock, the rise in right ven-
tricular end-diastolic pressure (RVEDP) and fall in left ventricular end-diastolic pressure (LVEDP)
were prominent, and the degree of shift of the IVS became significantly greater at end-diastole than
at end-systole, resulting in paradoxical motion of the IVS. There were significant linear relationships
between the degree of end-diastolic IVS displacement and end-diastolic transseptal pressure (LVEDP —
RVEDP), and between the degree of end-systolic IVS displacement and end-systolic transseptal pres-
sure (LVESP—RVESP) throughout the course of repeated pulmonary microembolization even in the
state of shock.

In conclusion, abnormal movements of the IVS in RVPO patients indicate the presence of a
marked decrease in end-diastolic transseptal pressure due to right ventricular failure.
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Fig. 1. Illustration of the basic preparation for
the measurement of the dimensions of the left
and right ventricles.

The 2 pairs of implanted ultrasonic crystals were
arranged in the maximum transverse sectional plane
of the left ventricle to measure the left ventricular
antero-posterior dimension (LVAPD) and the left
ventricular septal-lateral dimension (LVSLD). An-
other set of crystals measured the right ventricular
septal-lateral dimension (RVSLD).

AT iz —E#RE 30 ml/kg, 15-20/min T
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R P RARET CRLEMICHLZEOHE H
RiBE, EEpigENERIC Fig. 1 0 2L <(EH
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THAZEPFEREER (right ventricular septal-lat-
eral dimension : RVSLD), A= [FEHIEEE (left
ventricular septal-lateral dimension : LVSLD),
ERFi%R (left ventricular antero-posterior

LVP
RVP

LV dp/dt |

RVSLD

LVAPD

LVSLD

Flow

o

Control

FEEATRGOEEEY)

dimension: LVAPD) %I L7c. EEEHMER
8 F v v x A& (AANEER RM-85) 1idEfkE
& L= (Fig. 2).
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KEFREHR CALEETICHB LA T —T
NMEEL, ARTFAERBER (50mg/ml) &—H
0.1-1.0m! TREZFEAL, BMHERICX ZHE
EAT & B IcER L 7.

P ARIEPESM 10mmHg ER T3
Tz, BREEIRE T DER 4 0%KICITR

2000
0 mmHg/sec

pt——————————i I sec

Max Shock

Fig. 2. A representative recording from a dog undergoing repetitive pulmonary micro-

embolizations.

Control =control stage; Max=the stage of the maximum right ventricular systolic pressure; Shock
=shock stage; LVP=left ventricular pressure; RVP=right ventricular pressure; Flow=blood flow
of the pulmonary artery. Other abbreviations : see Fig. 1.
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Fig. 3. Hemodynamic variables with the ad-
vance of right ventricular pressure overload
(RVPO).

C=control; 30, 40, 50, 60=RVSP levels of 30, 40,
50, 60 mmHg, respectively; M =maximum RVSP;
S=shock stage, H.R.=heart rate; C.O.=cardiac
output; LVSP & RVSP=left and right ventricular
systolic pressures; LVEDP & RVEDP =left and right
ventricular end-diastolic pressures.
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BEEAT OET I AR PRRHEER L
K, IERHIL bicRL, EEFREMER
WE L LB Lie. AREHESRRICES £

— 238 —



RVSLD ed /1
10+ ;

IS T S =
I r/r~f’f—f/{/d

2t es

ed
LVSLD T .
e 6\1\1'\‘['\1‘\{-
l-u

es

o] L L DL L]
S O A B A G

es * P<0.05
12L ¥ P<0.01

1 ! 1 1 1 L 1
c 30 40 50 60 M S

grade of RVPO

Fig. 4. The left and right ventricular dimen-
sional changes with the advance of right ventri-
cular pressure overload (RVPO).

ed =end-diastole; es=end-systole. Other abbrevia-
tions : see Fig. 1.
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3. kEERFELEOZL (Fig. 5)

VEEERE L IR e BT 3 EEF LR
(Eed & Ees) @ AZRERKKNICES % Tkl
LIicfEx L oTHEML, MERERREZ 2, -
fz. LHL, ARNEYE & IRRIRE LS L
OHEEFE» o7z, AREIFEHE RVSP) Lo

BEEATR D EZEY)
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* P<0.05
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Fig. 5. The changes in eccentricity index (E)
at each level of right ventricular pressure over-
load (RVPO).

E is defined as LVAPD/LVSLD.

Abbreviations: see Figs. 1, 2 and 3.

BERAXEFLAUTOLBY Thoiz.
Ees = 1.1140.0029 x RVSP (r=0.56)
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Fig. 6. Relationships between transseptal pres-
sure (TSP) and eccentricity index (E).
Ees=end-systolic E; Eed=end-diastolic E.
Other abbreviations : see Fig. 3.
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