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Fig. 1 The block diagram of the system we used.
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Fig. 2 The pressure-volume loop (shown on the right) was constructed combining RV
pressure curve and RV volume curve (shown on the left). The two curves were
obtained simultaneously, as the average of collected data, from 200 sequential
cardiac beats.
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o 7 EEE 071 Th Y, KIKEYI /A —DOABHICICFIIF ERISE L 2 57038 )
Tdo7z. transducer (1 Statham #-#il P23 ID # Sfehs, BIEEBEICHE L, B EA=SEEO
M. SGHhr—FnrlhForso57a—4 v b Y OB D3EEET 50 msec T b o T2 D T,

ED Image |[ED-ES| Image

Fig. 3 Two subtracted images, that is, end-diastolic (ED)—end-systolic (ES) and
vice versa were superimposed to make an image referred to an absolute value
image of ED-ES, as shown in the right. |[ED-ES| image clarifies the lower mar-
gin of the right atrium and allows an easy delineation of the right ventricle.

Table 1 Parameters and RV works calculated from RV P-V Loop

HR EDV MY EF Systolic Diastolic Net Work
No. Case Work (Ws) Work (Wd) (Wn)
(/m) (m//M2) (m//M?2) (%) (gm/m?2/beat) (gm/m2/beat) (gm/m?2/beat)

AN. 8§ 70 Y.D.
acote M1 1 85 196.4 83.1 42.3 19.8 4.8 15.0
K.M. & 43 Y.O.

2 old M T 71 117.5 85.5 37.5 12.7 79 7.9
K.F. & 81 Y.O.

3 renal failure 80 103.3 37.0 35.8 15.2 3.8 14.4
CHF, NYHA 111
Y.K. 3 50 Y.O.

4  renal failure 77 128.0 42.6 33.3 16.9 2.0 14.9
CHF, NYHA 1V
K.Y. 3 63 Y.O.

5  cor pulmonale 96 93.8 24.1 25.7 10.1 3.9 6.2
CHF, NYHA 1V
H.G. & 73 Y.0.

6  renal failure 76 119.6 31.0 259 10.3 6.4 3.9
CHF, NYHA 111

. T.M. & 28Y.0. ) kb ma i

7 HCM 85 86.0 37.1 55.2 9.4 1.4 8.0
MI: myocardial infarction
HCM:  hypertrophic cardiomyopathy
CHF: congestive heart failure

NYHA: New York Heart Association Classification
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Fig. 4 The volume—dv/dt loop and pressure—dv/dt loop was constructed for

a new indicator.
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Summary

RY Function Evaluation Using Volume-pressure Loop by ECG-Gated
Equilibrium Radionuclide Anglography and Simultaneously
Acquired RV Pressure Data

Sachiro WATANABE*, Takao YASUE*, Hiroshi AKANABE*, Motoyuki ISHIGURO¥,
Hazime MoRri**, Akira Goto*** Takayasu OKU***, Yasuo YAGI****
Sadao OHSHIMA**** Minoru HosoBa*****  Junichi SORAMOTO
and Shigeoki WAKABAYASHI*****

* Division of Cardiology, Prefectual Gifu Hospital
** First Division of Internal Medicine, Prefectual Gifu Hospital
*** Division of Radiology, Prefectual Gifu Hospital
**x* Second Division of Internal Medicine, Gifu University
***xxxShimazu Corporation

This study was undertaken to evaluate the
right ventricular (RV) function in various cardiac
disease using volume-pressure relationship which
was produced from ECG-gated equilibrium (EQ)
radionuclide angiography and RV pressure data
measured with Swan-Gantz catheter. Com-
puterized methods for LIST mode data acquisition
were developed to collect the data from gamma
camera, ECG wave and RV pressure simulta-
neously. ECG-gated pool images summing about
200 beats and average pressure curve spanning
a complete cardiac cycle were generated from
LIST mode data which were acquered in the
LAO 30° view with 3-min collection period using
15 mci Tc-99m HSA. A time-activity curve (TAC)
of the RV activity over the cardiac cycle and RV
ejection fraction (EF) were calculated chosing
RV ROI for end diastole (ED) image after back-
ground correction. In order to determine ROI
without inter-observer variation, RV ROI could

be selected on both ED and absolute value image
of |ED-ES| that emphasised the changing part in
RV and right atrium. RV volume curve was
obtained calibrating TAC with ED volume
calculated from the relation of EF and cardiac
output measured by thermodilution method. From
pressure curve and volume curve, volume-pressure
loop was created.

Moreover, from flow curve (dv/dt), volume curve
and pressure curve volume-flow (dv/dt) loop and
pressure-flow (dv/dt) loop were created.

With this EQ method using simultaneously
acquired RV pressure data we obtained accurate
RVEF, volume curve, RV works and volume-
pressure relation-ship repeatedly that would be
rarely available by traditional contrast angio-
graphy.

Key words: Right Ventricular Ejection Fraction,
Right Ventricular Volume, Pressure-Volume
Loop.
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