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Summary

The data obtained by ECG-gated radionuclide angiography were collected simultaneously with
right ventricular pressure and thermal cardiac output (CO) obtained by a Swan-Ganz catheter in
Scintipac 1200 (Shimazu Co) in order to create a right ventricular pressure-volume (RV P-V) loop.
Subjects consisted of 15 patients with old myocardial infarction (MI group), seven with angina pectoris
(AP group), six with congestive cardiomyopathy (CCM group) and five with neurocirculatory asthenia
(NCA group). Right ventricular end-diastolic volume (RVEDV) was calculated as RVEDV=CO/
(EF xHR) (CO=cardiac output; HR=heart rate). Systolic work (Wg), diastolic work (Wp) and net
work (Wy) were calculated from a RV P-V loop by Simpson’s method. The measurements were per-
formed before and 5 min after sublingual administration of nitroglycerin (NG) (0.3 mg). The results
were as follows:

1. RV P-V loops shifted towards the left lower part of the P-V plane after sublingual admin-
istration of nitroglycerin, indicating the reduction of pressure and volume of the right ventricle.

2. Right ventricular ejection fraction (RVEF) in the MI, AP and CCM groups showed smaller
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values than that of the NCA group. The CCM group presented a significantly smaller value than the
NCA group (p<0.005). RVEF of each group increased after NG. In the AP and CCM groups,
it increased significantly (p<0.005).

3. Right ventricular end-diastolic volume index (RVEDVI) showed a converse relation with
RVEF. The MI and CCM groups demonstrated significantly higher values (p<0.05). After NG,
RVEDVI of each group decreased significantly (p<0.001 in the MI and NCA groups, and p<0.005
in the AP and CCM groups).

4. Cardiac index in all groups decreased after NG and a statistical significance was seen in
the MI, AP and NCA groups (p<0.05).

5. RV Ws, RV Wb and RV WN showed no difference among each groups in the control state,
and significantly decreased after NG. This was due to the reduction of RV pressure and volume.
It was indicated that the principal cause was the systemic volume reduction.

We conclude that the present method using RV P-V loop might be useful as a noninvasive

bedside monitoring and permits the evaluation of RV function in a clinical setting.
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Table 1. Classification of cases

1. Old myocardial infarction (MI) 15
2. Angina pectoris (AP) 7
3. Congestive cardiomyopathy (CCM) 6
4. Neurocirculatory asthenia (NCA) 5

All cases were admitted for cardiac catheteri-
zation, and they had no symptoms after drug treat-
ment.

v R 07454003 ©H 5.
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Fig. 1. A typical example drawing a right ventricular pressure-volume loop.

Right ventricular (RV) pressure curve (left upper) and RV volume curve (left lower) are obtained
simultaneously from a floating Swan-Ganz catheter and ECG gated cardiac blood pool scintigraphy,
respectively. A RV pressure-volume loop (right panel) is then constructed by combining these two
curves as shown on the right (RV P-V loop). The area surrounded by the loop is the RV net work
which is calculated by the subtraction of the diastolic work from the systolic work.

EDV=absolute RV end-diastolic volume in ml; EF=ejection fraction; SV =stroke volume calcu-
lated from thermal cardiac output divided by heart rate.
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Fig. 2. Effect of nitroglycerin on right ventricular pressure-volume (RV P-V) loops.

RV P-V loops of the groups of cardiomyopathy (CCM) and neurocirculatory asthenia (NCA) are
demonstrated. All RV P-V loops are shifted towards the left lower part after NTG. Solid lines
indicate control state and dotted lines does after administration of nitroglycerin.
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18.1, 23.6 B XU 114% Th o7z
3. BEHREHAFRL (RVEDVI) (2D01\T
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%7 L (Fig. 4). &8 o control fHiz#hZh
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107.3+18.1 mi/M? <& b, MI g Lot CCM
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'
50+ {T P ' ‘Buw
18.1% v ' -
M+SE
() :No.of cases
2% * 1p<0.05
*xk . p <0.005
ns : not significant

40

30-‘

CTNG NG CNG NG
MI1S) AP(7) ccM(6) NCA(S)

Fig. 3. Effect of nitroglycerin on right ventricu-
lar ejection fraction.

The values shown on the top of the bars in each
group indicate percent changes of ejection fraction
after administration of nitroglycerin.

C=control state; NG=after administration of
nitroglycerin (0.3 mg); MI=myocardial infarction;
AP=angina pectoris; CCM=congestive cardiomyo-
pathy; NCA=neurocirculatory asthenia; M+SE=
mean-+one standard error.
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Fig. 4. Effect of nitroglycerin on right ven-
tricular end-diastolic volume index.
Symbols and abbreviations as in Fig. 3.
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g-M/M2 L EBICET L, ZhboEHETRIE
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MESE
() I No.of cases
* 1p<0.05

-47% ns :not significant

25

CNG CNG CNG CNG
MI(15) AP(7) ccMm(s) NCA(5)
Fig. 5. Effect of nitroglycerin on cardiac index.
Symbols and abbreviations as in Fig. 3.
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MI(15) AP(7) cCcM(6) NCA(5)
Fig. 6. Effect of nitroglycerin on left ventricu-
lar ejection fraction.
Symbols and abbreviations as in Fig. 3.
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Fig. 7. Effect of nitroglycerin on left ventricu-
lar end-diastolic volume index.
Symbols and abbreviations as in Fig. 3.
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Fig. 8. Effect of nitroglycerin on right ventricu-
lar systolic work.
Symbols and abbreviations as in Fig. 3.
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Fig. 9. Effect of nitroglycerin on right ventricu-
lar diastolic work.
Symbols and abbreviations as in Fig. 3.

M/M? M*SD
MM *  p<0.05
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(o} NG C NG C NG C NG
Mi(15) AP(7) ccMm(e) NCA(5)

Fig. 10. Effect of nitroglycerin on right vent-
ricular net work.
Symbols and abbreviation as in Fig. 3.
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5 —fEROER B X KBEEhTW 3. KRER
CCM BTHEIIKEWZ Lz, CCM o
BREZ I RFLTWALDEEZLNRS. Ni-
troglycerin #4512 k b AR EHIC FRE

RI 7=y v F L AEERBREC L 2 65EE - ZEhSR

TTaz i, #EknbhTnad e, FAlo
REOEREERACESCL0LEDbR 3.

DMREGE £BEIT BV T nitroglycerin 2 k VK
Fli. FEIOLEEEICE X 2E8IonTizn
KOhDHRENRD BN, Lee 523 KFIC Xk 9.0
HHER 27% B L nwoTk Y, Foffic
b, FAIZODHEEZETLOTRAW T 2HE
NENB~1 . RIFFICB W TiX, XtE4 control
ENTIERIEROEFTH Y, IMREOEKETIZS
b ICAF o AR MEIRIER I X 3 RIAT OB
roTnatEbh5o,

EERHRIEIABHRERL X 5 RERAOEE
&y, CCM #e MI oix/h&hEERLT
VW3 23, nitroglycerin #5412 X v ¥IMER & &
Tb, BBRALL ) REELEMIBD AT
Wigh. EZEIGRRHIARAEIETLTVw 3R
BETRIAEOZTNIEEICIIZHTIILY. T4
bHLAETRFAC L VEALRTROB R &
TH, EETIARRETRERL, ZORBEL
TEZFHERLFEBEREIEML o bl
zbh 3.

AEOHFERICHTsHETIZELA LA DAY
v t554 RIELEARAEDLE THEEKEHA LKL
DIFBLVFIDTTHS. OHERITERCE
i} 5 Frank-Starling o icabh s X i,
HIARTOEEICK LT, Zo/BEHKL LTHY
bhTRY, LHEEICL > TEEAREANIEEL
ZExbh T3, YRAZRBNTH Z 0BFRIE
FHETHDOTH S, ZOBRKHNERL IUKRA
REREZOWTEREESh T RL. ZhizB b
CLDBERERHE 23 EDRICHEB ShTnaZ L &,
FLFROFTHREH geometrical I HEE 7270 T
»3.

A B OBFFETIE control B A EINKESIHHE
BREBBICL>TERRBILBTE R 2 o 2
2%, nitroglycerin 5.1k v ZHIZIETF LR
CRELABETORMTHY, ZhbEEKA
B oThs A=EHMTE
BiX, HHNEEZEIZ D bR TV AN, con-
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TIL, O, ¥T, @»

trol pTix NCA By #niz 5 A K&EWHE
FIZH Y, BHEAEEDICE NCABI IR,
HEx2 LT aFAICH B L Bbh 5. Nitrogly-
cerin 52 X Y fLRHHEHES EHIET T 5
F1 ¢, AP HOLBPEEZEELRD L -1R, =
Tz OB OPITHEIAFREP T 5023 E %
hTWieedTh s, AXEIEKMLEEN control
FRICEHRICERZR D R hoT2Z LiE, 4B
THEFID & 5 i, FERERFORE LICRETIER—
EtERIEERAL LI THD 2 L 27T H0
T, L LAGEHIHER D) BEEKERE-> Ty
5X5kBbhs.

P EiRiR R 735 E »Z5{kix, nitroglycerin 5
HIROAEE - FEBBROBE L EHEOELH» L
1, graphic CEETE 5L, ELEFEREOE
TEIKEBRLTWBLDTHY, o loop i
AEBEOFMEL LT, HENCER s
Y TRL, MITHREMTEERES L U FNiEREL
A LTHERICISHTE 3AEEZRL TV 5.

& B

BRIBMELAEEZE (MI) 3% 15 4, FEFE/EREORR
OE (AP) B 76, 5 - mBELHE (CCM) 26
B, wRBRESE (NCA) B S HlicknT, PO
BRRL T =Ny v FITT77 4= bR &
RI 5—# &, Swan-Ganz 5 —5 A&, [
BRHZ RO ICAZEET —# BXOLHHEELZ, BiE
# Scintipac 1200 iz THERAES+ 5 = & IT &
D, AEE - FHd#R RV P-Vioop) #ERL,
AEBEFMICIER Lk AEEERPAHE
(RVEDV) @i (CO), EBH=R (EF) &
¥k (HR) & » 5 RVEDV=CO/(EF xHR) &
LTR . ARE - FEMEL D HEOIES
tt# (We), #EER#IHEE (Wo) & X ONEBRM S &
(Wy) #3k®, BRICSHA L. EpAaRe LT
nitroglycerin 0.3 mg #&FT#HEL, HERIB L
CEERSHHOT— 5 2B L. BREKRoO
TELTHB.

1) Nitroglycerin #5.iz kv loop IETH

BEIL, EL AHEO B % graphic & b x
Bl

2) AEERM® AL L NCA B viEME
%L, CCM Tz HEIET L= (p<0.005).

F 7= = OB nitroglycerin Tk v KHE L
LML 725, AP @l CCM Bkt 3 B
BEETH - (p<0.005).

3) AEWRAHABARIAZEFHRLFED
BfRz <L, MI g+ CCM MR FEICEEL
R L (p<0.05), nitroglycerin 51z X 9 K& &
LERFIET L MI e NCA #; p<0.001,
AP gL CCM #; p<0.005).

4) [OMFEE nitroglycerin £ 52 X V{ETF L,
MI g, AP B 510 NCA B3 HEENA
b (p<0.05).

5) ARoFHERII, BHLLHINEE
EixHbhiedh otz Nitroglycerin 5z kD
SEOMFRI—MMICETL, FEELFHEOK
TERBLTWEz. ZhidFEe LTREATOR
PierdboltEZLNI.

6) FAERFLMEEFAREREE, BEBEICH
By b A FRE~OGHS, EWFEM~o
ISR EDFIRER L, FAOMWRETGEE LTH
HAtda.

7) AEE - FERBHEIELFEIBE T30
DMITENRER, DHERIBREONW S SONEFAT
BY, ELAEOMAE b ERLBEEFICRE N
TlooFHLuwhFRazrRTboLBbhs.
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