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Summary

Right ventricular infarction is frequently accompanied by a low output state, but the factors
influencing the development of this state remain unknown. To elucidate these factors, clinical findings,
hemodynamic findings and left ventricular infarct size (Tl-score) calculated from thallium-201 myo-
cardial scintigrams by a circumferential profile method were evaluated in 147 consecutive patients with
acute transmural inferior myocardial infarction. They were divided into two groups: 44 patients with
right ventricular involvement (RVI group) and 103 patients without right ventricular involvement
(IMI group). A low cardiac output state was defined when the cardiac index was less than 2.2 L/min/M2.

There was a good correlation between Tl-score and any of peak value of serum creatine phospho-
kinase (CPKmax), total released CPK (CPKr) and left ventricular ejection fraction (LVEF) (r=0.66,
0.74 and —0.54, respectively), indicating the usefulness of Tl-score as an index of left ventricular damage.

Compared to the IMI group, the RVI group showed a higher average of age (p<0.01), lower
systemic blood pressure (p<0.01), higher right atrial pressure (p<0.001) and lower cardiac index
(p<0.01). Furthermore, the incidence of a low output state (RVI group : 47.7% vs IMI group : 14.6%,
p<0.001) and mortality (25.0% vs 7.8%, p<0.01) were higher in the RVI group. However, CPKmax,
CPKr, LVEF and Tl-score, which were considered to reflect the severity of left ventricular damage,
were not different between the two groups.

Tl-score was inversely correlated with cardiac index in the RVI group (r=—0.49, p<0.05), and
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with left ventricular stroke work index in the both groups (RVI group; r=—0.46, p<0.01, IMI group;
r=—0.64, p<0.01). Additionally, age as well as heart rate was correlated significantly with cardiac
index (r=—0.45, p<0.001 and r=0.35, p<0.001, respectively), and the percentage of elderly patients
(age>60 years) and the incidence of bradycardia (heart rate<60/min) were both higher in the RVI
group than the IMI group (either p<0.05). Furthermore, in the RVI group, 20 patients (76.9%) showed
a low output state among 26 patients who met one or more following criteria; Tl-score>1000, age>70
years and heart rate<60/min, while only two (11.1%) showed a low output state among 18 patients
who met none of the above criteria.

Therefore, we conclude that the presence of right ventricular dysfunction, larger left ventricular
infarct size, advanced age and bradycardia are the four factors influencing the development of a low
output state in patients with right ventricular infarction.
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Fig. 1. Circumferential profile method for calculation of left ventricular infarct size
score (Tl-score) from thallium-201 myocardial scintigrams.

A myocardial image is divided radially into 36 segments (left), and a circumferential profile curve
is drawn (right, dotted line). Solid line represents the lower limit (mean—1 SD) of 24 normal cases,
and shaded area under the normal limit represents infarct size. Tl-score is the sum of the shaded
areas of the anterior, left anterior oblique (LAO) 45° and LAO 60° views.
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Fig. 2. Thallium-201 myocardial scintigrams (left) and circumferential profile curves
(right, dotted lines) of a representative case with transmural inferior infarction.
Solid lines represent the lower limit (mean—1 SD) of 24 normal cases. There is a large perfusion

defect in the inferior wall in each view. The left ventricular infarct size score (Tl-score) of this case

is 1190.
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_ Fig. 3. Correlation between left ventricular infarct size score (Tl-score) and peak value
of serum creatine phosphokinase (CPKmax), total released CPK (CPKr) and left ventricular

ejection fraction (LVEF).

RVI=inferior infarction with right ventricular involvement;

right ventricular involvement.

IMI=inferior infarction without

Table 1. Clinical characteristics of patients with or without right ventricular infarction
RVI group IMI group
n=44 n=103
Age 66.6+9.2 61.0+11.0 p<0.01
Sex (male: female) 31:13 86 :17 NS
Prior infarction 9 (20.5%) 24 (23.3%) NS
Forrester’s hemodynamic subset
H-1 20 (45.5%) 50 (48.5%)
H-2 1 (2.3%) 14 (13.6%)
H-3 14 (31.8% 9 (8.79
( ’°)} 47.7% ( A’)} 14.69 p<0.001
H—4 7 (15.9%) 6 (5.8%)
unknown 2 (4.5%) 24 (23.3%)
Mortality 11 (25.0%) 8 (7.8%) p<0.01

RVI=inferior infarction with right ventricular involvement ;

IMI=inferior infarction without right ventricular

involvement ; NS =not significant. Right ventricular involvement is judged by the presence of noncompliant pattern

of right atrial pressure pulse®!%!¥,

Kussmaul’s sign®,

an early notch in the ascending limb of the pulmonary

artery pressure pulse!®'” and right ventricular alternans'®, with (41 cases) or without (3 cases) documentation of the
right ventricular asynergy on 2D echocardiograms or autopsy data.
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Table 2. Hemodynamic findings on admission

RVI group

n=38
HR (beats/min) 72.1+19.8
SA  systolic (mmHg) 114.3+18.4
diastolic (mmHg) 71.7+12.0
mPCW (mmHg) 12.5+ 6.0
PA  systolic (mmHg) 26.7+10.1
diastolic (mmHg) 12.8+ 5.3
RV  systolic (mmHg) 28.9+10.6
end-diastolic (mmHg) 9.2+ 4.9
mRA (mmHg) 8.3+ 4.8

CI (L/min/m?)

2.33+0.63

IMI group
n=72
78.9+15.2 NS
127.2+£21.9 p<0.01
81.6+14.3 p<0.001
12.0+ 7.1 NS
27.9+ 9.6 NS
12.5+ 6.0 NS
30.2+10.2 NS
5.8+ 4.0 p<0.001
4.4+ 3.7 p<0.001
2.84+0.70 p<0.01

HR=heart rate; SA=systemic artery; mPCW=mean pulmonary capillary wedge pressure; PA=pulmonary

artery ; RV=right ventricle; mRA=mean right atrial pressure; CI=cardiac index. NS=not significant.
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Fig. 4. Comparison of indices probably influencing the severity of left ventricular damage.

Abbreviations are as in Fig. 3.
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Fig. 5. Correlation between cardiac index and left ventricular infarct size score (Tl-score).
Note that patients in the RVI group (solid circle and solid triangle) have lower cardiac index than
those in the IMI group (open circle and open triangle), and that the patients older than 70 years -
of age in the RVI group (solid triangle) have the lowest cardiac index. In the RVI group, there is
a significant correlation between cardiac index and Tl-score; y=2.66—0.00051x (r=—0.49, p<0.05).
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following criteria; Tl-score>1000, age>70 years and
heart rate<60/min; Low risk patients=patients who
meet none of the above criteria.
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HREBNGEAIEREAZER 23 v & a0, FEEA
OEFEFA AL L VERTHS EHEH & h T
O SlAlo Z L K BEEMEEOR ERRE L
7e#atcid, CPKpna, CPK,, LVEF, Tl-score
DnWFhinot#HTL, IMI #fickkL, RVI fic

B AEBHEY A X@FLTFTLLRES AN L
MRStz Lizdio>T RVI HoMREMEN
R, EEHEEY A ZOKNOBRRDBZ &
BTERVWEEZDRK.

—7%, RVI ptodiciz Tlscore &.0MREIZ

FoaHBEERL, &6 Tlscore A= 1
AEEREL FE O AR RLE. T4bb,
RVI #foh T ESEEY A AR KEWIE LK
DHHERRT EEX 6Nz Lloyd 63, £
EWEIEFID O b ARRRMEE/2iZva v/ &
SRUANE, ERMEZERLZAL Y LFEHMS
NREAERE ol D, ZDEMENTEE
ICIIMHZEIC X B EEHRER T 0BS5S b b - T
ZLHERMLTEY, SROFERIETLEE ST S
LOTH 5.

3 F

SRlomFhic X Y, RVI Bodk s FgER >
B, EREBENAEEELAI LSRRI
ROHHEICKHRY R+ <, FRIBEVWI LIRS
nic. FEALHEHEOHERFTHD Z LITH
LT, T TRIEFEFZIRE LicHED T,
OFHESIE & & b ICEBRMIET T 52 &5
HoMCEhTRY, EEFAKSNTLEDZ L
BHTREBdLELLIB.

L LAads, AEBEEFICHBENLWE
BB S AT AV, EE ST 14 FloAEE
EHEBELTNB, 2055 12 42365 5L
b, 841870 FUET, HUEBRLD LTV Z,
i) EEE NSV, KO IIEEFEEER A
TR LIREREE BT 20 E oo b
RT3, Fr OfETE, TEIRER % KT
L= RVI 24 & IMI gt 58 fldfi <, b
EEIREE R X CENM TITBREDHEECFEE
e CRBRT—4), £, TBIRRE, A%
HEAPOFEND=F OMICFFEPRRMFRE R
a7 o 7z,

4) DR

FRFEET ey 7 HERA LIS 22 b b
¥, DB OMRE E B EOEMBEERL, Bk

10 —



PAEEEEEAOROHMEICEES LT L
WrEhf. ZogAiiL T Topol 539, (s
FBR—=y VS ERBLBELEIERR— Sz X
> T EEME 5 Z &2, ARIELKRICES

DR D ILIRFIRRERS3 L+ 5 Z Lic»o
2Ry, DEHEOENEEs L TEs L
RTEY, BEBREN.

U EoiRidn» b, AEBEEEFOROHLED
RBFICEHEG T 2R FIE T3, FEFEED
FEDPHTIRLT UL IRLHEEICEMES v 2
L, B, AEHEEER T, EEFEESF LN
K&, BEED, BRIREE T+ 56 TR
IHBICHE B fERRVES S TV Z L S S T fe
ol Lo TI ok ) RAEFCR LTid, it
ITENEDBERER L, #7235 3y, @ik ~
=Y U R EICE BEY, R R AR AW B
LEZLRTL

FEFEEFICR N T, KOHHEORBBICH
5T25RFEHL T SHNT, BKRTR, M
TEERT R, M CPK HEHE (CPKuna), ik
Wi (CPK,), BHHoEREE» bRkl EE
R E (LVEF), # 0 v Ay v F 75 L
& circumferential profile #kic & » BH LA
WY 1 X (Tl-score) #MRE L. 5k &t
BREMTEEARZE 147 T, ZheASEEESHH
44 1 (RVI g), FEEOHEE 103 5] (IMI &) o 2
BEICAY T, WREE S L .

1. Tl-score ¥ CPK,.«, CPK,, LVEF ¢t »
FliC BAF 2488 (2 hEhn r=0.66, 0.74, —0.54)
¥HEL, EEEESF A XOFESHEE LTHER
EXbhiz.

2. RVI g3 IMI BHC ST BV TR
¥AL, (p<0.01), MmEiFE< (p<0.01), iy
AEERE (p<0.001), OMRE K27 (p
<0.01). 7z, {EOHHE (OFRE 2.2 L4y Ri)
o WBSEE (RVI B 47.7% vs IMI B 14.6%,
p<0.001) & XU =R (25.0% vs 7.8%, p<

AEBEEIC BT IR

0.01) LE -7 L Lans, LREEY A
2 DIEE T 3 5 CPK,.x, CPK,, LVEF, Tl-score
ISR TEN 2 b o T,

3. Tl-score ¥ RVI BT MEELAE
Bl (r=049, p<0.05) 2/RL, k=
g iR L &R (RVI # r=—0.46, p<
0.01, IMI ¢ r=—0.64, p<0.01) #7717 %
7o, ARl B X OVODAECL DR E A E OB (2
aL%;h, r=—0.45, p<0.001, X r=0.35, p
<0.001) #7"L, Lab RVI Bickir s 60 5%
U EoEFIOLE, X U0IAEk 60/43 K% Dl
FlokziE, IMI HED LE»->72(E b p<
0.05). x5z RVI gt 5 %, Tl-score 1,000 L
k. Rl 70 BRLLE, OREK 60/ K Lo R
FonTFhiEbilizsih-7 18 Hid, KLH
HMEEZEL2 L0 24)(11.1%) K+ &Ehpoi
oL, EiLn3IEF0OI»b—2LEEET S
26 flsrcix, 20 $(76.9%) pMEL AR Z R L
7= (p<0.001).
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