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Abstract

The usefulness of magnetic resonance imaging (MRI) for estimating right ventricular function and the
influence of left ventricular dysfunction on the performance of the right ventricle were assessed in 43
patients with chronic myocardial infarction (MI) and 14 control subjects (N) using electrocardiography-
gated MRI and cardiac catheterization. Patients with MI were divided into three groups according to the
location of the coronary lesions; 22 patients with left coronary artery lesion (LCA group), 13 with right
coronary artery lesion (RCA group), and 8 with both left and right coronary artery lesions (L+R group).

The right ventricular end-diastolic volume (RVEDYV) and right ventricular ejection fraction (RVEF)
were measured by Simpson’s rule algorithm on transverse images of the right ventricle obtained at the
end-systolic and end-diastolic phases. In 34 of the 43 patients, the same parameters of right ventricular
function were calculated by the thermodilution method using a Swan-Ganz catheter with rapid response
thermistor. Left ventricular ejection fraction (LVEF) and end-diastolic volume were determined from left
ventriculography.

The intraobserver reproducibility (11 cases, r=0.97) and interobserver reproducibility (11 cases, r=
0.92) of RVEF measured by MRI were excellent. The RVEF and RVEDYV determined from MRI were
significantly correlated with those from the thermodilution method (RVEF: r=0.56, RVEDV : r=
0.52). There was no difference in right ventricular end-diastolic volume index in any patient group. The
RVEF was decreased in the L+R (41.0£4.5%, p<0.01) and RCA (45.9£6.6%) groups, but there was
no difference between the LCA (50.6+6.6%) and N (48.91+4.3%) groups. In the RCA group, RVEF was
lower in patients without recanalization of the right coronary artery or collaterals than in patients with
recanalization. LVEF determined from left ventriculography was significantly decreased in all MI groups
(N>RCA, LCA>L+R). Left ventricular end-diastolic volume index was increased only in the L+R
group.

MRI is clinically useful for determining right ventricular volumes and ejection fraction. In patients with
chronic myocardial infarction, the presence of right coronary artery lesion has an important effect on right
ventricular systolic dysfunction, and left ventricular dysfunction also affects right ventricular function in
patients with multivessel disease.
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Table 1 Clinical characteristics of the study subjects

Myocardial infarction

N LCA RCA L+R
No. of patients 14 22 13 8
Mean age (yrs) 59+8 6110 609 56%+11
Gender (male/female) 9/5 18/4 9/4 771
Heart rate (bpm) 74+15 73x15 69+9 81+18

Values are indicated as mean = standard deviation (SD).

N=normal subjects and angina pectoris; LCA =myocardial infarc-
tion with left coronary artery lesion; RCA=myocardial infarction
with right coronary artery lesion; L +R=myocardial infarction with
left and right coronary artery lesions.
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MRI I RERBRERIFR[I® CT XE, MRTS50A
(0.5T) AWz, 7SV ARFNLLEREE spin-echo
&, A4 AEE 1em, FHMERBIZ2HE L,
single slice and multi phase #EICTiTo 72, T b Bl
BIRFEH LV EERIHE T 1 om BB THEEDOKFE
Wi % SWE, JLREES X CUUEREAO 2 BEtHIC
BOTHRE L Fig. 1). HREKHIOER R KICE
BL, PERBBZITCER T HEOERK (280-360 msec)
TRELZ. BONLEROLAKEREZ FL—X L,
Simpson ETHEERFZT o7/, EHELEIZT L EH
HETrFI v 7 K—V2RIEL, GEED.LHEH,
ThbLbUHEAEREOERBEAFTIL—AL,
KRR % 5HE, FRHOEHmEES T4 LI
L) EBILIRKIABEFE (right ventricular end-diastolic
volume : RVEDV), A ZIUHERIAZTE (right ventricular
end-systolic volume : RVESV), 1 Bl E (SV=
RVEDV —RVESV) & HFZ BRI (right ventricular ejec-
tion fraction: RVEF) %*3K# 7 [RVEF=(RVEDV—
RVESV)/RVEDV]. ZBEHMOKBIIEL TR, &
BIIFERAECTHIE LfE, T2bbAELRRHE
FEMREL (right ventricular end-diastolic volume index :
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L—ADKE, BRIIGEEIED, RELAEOER
BERAWEEMRTHERE L2, LRETRDOLEGE
BEEREERICHL T, A—REBLUVURZ - 2RE
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Fig. 1 MR sagittal image of the right ventricle (A) and short-axis images of the right ventricle at end-diastole and end-

systole (B)

Right ventricular volumes were determined by Simpson’s rule algorithm.

V=volume; A=traced area; h=thickness (1 cm).

2L BEHIMEOEE % T 2N 11 BICB VTR, #
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EPNEBNIRE R & AR 30° TEZEEL 21T
Vv, area-length 37 12 & ) EZEIRAINAFE (left ven-
tricular end-diastolic volume : LVEDV), /&= iikAKL
BHRERREL (left ventricular end-diastolic volume index :
LVEDVI), fEZUEARIAZFE (left ventricular end-sys-
tolic volume : LVESV) & EZEEIHIZ (left ventricular
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ejection fraction : LVEF) % K7z [LVEF=(LVEDV —
LVESV)/LVEDV]. Z 7z EIIRE % fluid-filled sys-
tem /" LEMT ¥ AT 22— — (Spectramed #,
P23XL) Tl L7z, 34 Bl B TIHIREFICEE
Swan-Ganz 71 7 — 7 )V (BT )V 93A-431H, 7.5F) % i
AL, AERHE - LEPEWELEE (American
Edwards #, REF-1) % H\>, #mHPIEIC L 5.0 E
EHBERHEOF M 1T o /2. LR Swan-Ganz 71
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FEETERIBENT X MRI TR 72 A ZEREEHIRIEOEIR
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121X ANOVA & Bonferroni’s test & iV 7z, ZHlEE
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1. MRI TK® - AEHEEREZEOBEM

BBV, HEEZ TToA—B8EICLS
FHAMEDZEE & ET L 72, AZEILREKIER r=0.94,
p<0.01), HEPHMKIAERE (r=0.95, p<0.01), HE
ERHHER (r=0.97, p<0.01) 1X, WD 2 EOFHAR I
BWTHETREHZMEBERLA. £, 11HICE
%o oBEE L AFHIEITV, EOEDMHEIZEN
Zh (r=0.92,p<0.01), (r=0.91,p<0.01), (r=0.92,p
<0.01) THEELZEZ RO 7 (Table 2).

2. AERIELERHED MRI EH#FRETOLS

MHUBNTHERRE, GEFRKR, BLU1EHA
HE% MRI L AFREOTETROILE L 72, MRI
EBFRECTHSEREEIT r=056 DEELEHE%
R L7 (Fig.2). AZMRKMAABRB L1 ALED
FNFNr=052, r=062 DIEME LR LA, £56
D EDAH b Tz (Fig. 3).

3. BEHETOERC A/ DHEESEO MRI I L
3 AEHREREDIRET

MRI 7° 53R 7= A EILRAK AT RBEIS EFER
(82.5t13.1 ml/m?) L.LHHIEERE (EEH 79.9+
15.2 mi/m?, A EEE 84.5+16.0 mi/m?, % HEE 78.9+
12.7 mi/m?) & DEICE LR BO LD o 7. HEIFHERY
BRAED BHMICAEEI 2o (BEEH Q3
+8.0ml/m?, EEH 39.849.9 mi/m?, HEHE 454+
10.8 mi/m?, % FiEE 46.7+8.9 ml/m?) (Fig. 4).

AR ERITEFER 48.9143%) L EEH (50.6

Table 2 Intraobserver variability and interobserver variability in
RVEDYV, RVESYV, and RVEF measured by MRI

No. r Equation

Intraobserver variability

RVEDV 11 r=0.94 y=0.96x+5.36

RVESV 11 r=0.95 y=0.96x+6.41

RVEF 11 r=0.97 y=0.85x+4.57
Interobserver variability

RVEDV 11 r=0.92 y=0.92x+19.65

RVESV 11 r=0.91 y=0.92x+12.93

RVEF 11 r=0.92 y=1.02x—0.6

RVEDV =right ventricular end-diastolic volume; RVESV=right
ventricular end-systolic volume; RVEF=right ventricular ejection
fraction; MRI=magnetic resonance imaging.
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Fig.2 RVEFs determined by MRI and the thermodilution method

There was a significant correlation between the RVEFs deter-
mined by the two methods.
Abbreviations as in Table 2.

16.6%) ICEIE Do oA, SHEE (41.0£4.5%) Tl
AEICEMEERLL. AEH 45.916.6%) TIXEFE
BIVETEMZRLZ. AERERIILTEH L A
AR, ZBHCIIZENENAEEIET L (Fig 5).
EHOLHABRICIIEEZY RO L2572 (Table 1).
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Fig. 3 RVEDV and SV determined by MRI and the thermodilution method
There were significant correlations between RVEDV and SV determined by the two methods.
SV =stroke volume. Other abbreviations as in Table 2.
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Fig. 4 RVEDVI and RVESVI determined by MRI (n=14) (n=22) (n=13) (n=8)

There was no difference in RVEDVI and RVESVI between the
groups.

RVEDVI=right ventricular end-diastolic volume index;
RVESVI=right ventricular end-systolic volume index. Other
abbreviations as in Tables 1, 2.

/R L7z (Fig. 6).
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Fig. 5 RVEF determined by MRI

RVEF was significantly lower in the RCA and L+R groups
than in the LCA group, but there was no difference between the
LCA and N groups.

Abbreviations as in Tables 1, 2.

H o 72 (Fig. 7-A).

A REB IR FFBIOE B & ORI AT o 8 & A= BRH
KOMRF Fig. 7-B \IRT. AERICBWTIE, FB
TR RIIMATIE AS L D IZ 2 WEERT (39.8+3.8%) TIEH
BIEH) (49.6+5.5%) IZH~NARRHRITAEICRMET
Hol:. ZHETIHENI LNV LD, EIIH
LMW Thahrolz.
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Fig. 6 Left ventricular function by left ventriculography and mean pulmonary artery pressure

LVEF was significantly decreased in all myocardial infarction groups (N>RCA, LCA>L+R). LVEDVI was sig-
nificantly increased in the L +R group, mPA pressures were higher in the LCA and L+ R groups than in the N group.
LVEF=Ieft ventricular ejection fraction;, LVEDVI=left ventricular end-diastolic volume index; mPA pressure
=mean pulmonary artery pressure. Other abbreviations as in Table 1.
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Fig. 7 RVEF and right coronary artery lesion in the RCA and L+R groups

Within the RCA group, RVEF was lower in patients without recanalization of the right coronary artery or collaterals
than in patients with recanalization.
Abbreviations as in Tables 1, 2.
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