Journal of Cardiography 12: 347-357, 1982

EHAMME LT 2 -k Exercise two-dimen-

EBR O asynergy &E®  sional echocardiography:

MRy 2 L& O HBRES Correlation between ex-
ercise induced asynergy
and coronary artery
lesions

e & Hiromi TAKAHASHI
FR A Hisatoshi BEKKI

HE #H Yoshinori KOGA

FiE OAE Fumihiko UTSU

EH &R Hiroshi NAGATA*
IR sFR* Morio ITAYAx*
Kb F|WR* Yasuo OHKITA*
WK BH—* Kenichi ITAYA*
Bl Haruki YOSHIOKA*
FIR fpE* Hironori TOSHIMA*

Summary

Exercise two-dimensional (2-D) echocardiography was performed in patients with suspected
coronary artery disease, and exercise induced left ventricular asynergy was evaluated qualitatively
and was compared with the coronary artery stenosis and electrocardiographic ST changes. Subjects
were 12 patients with angina of effort, 8 patients with spontaneous angina, 8 patients with chest pain
syndrome with the normal coronary artery, and 7 patients with hypertrophic cardiomyopathy (HCM).
Cases with myocardial infarction were excluded from this study.

1) Left ventricular asynergy during exercise was observed in 10 and ST depression in 11 of
12 patients with angina of effort. In patients with spontaneous angina, left ventricular asynergy and
ST depression during exercise were observed in 2 of 8 patients without anginal pain, and both patients
had coronary artery stenosis of 909% or more.

2) Exercise induced asynergy was also observed in 4 of 7 patients with HCM without coronary
artery stenosis. It seemed likely that the markedly hypertrophied myocardium and impairment of left
ventricular compliance and relaxation may induce relative myocardial ischemia.
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3) No asynergy was detected in patients with chest pain syndrome. Therefore, anginal pain
or ST depression during exercise in these patients was not supposed to be the manifestation of myo-
cardial ischemia.

4) Exercise induced asynergy appeared in all patients who had coronary artery stenosis of 75%
or more except 2 patients complicated with coronary artery spasm and patients with HCM. Conse-
quently, stenosis of 75% or more would be appropriate as a criteria of significant coronary artery lesion.
However, in patients with coronary artery stenosis of 50% or 75%, exercise induced asynergy appeared
in only those who had multi-vessel diseases or coronary artery spasm. On the other hand, asynergy was
induced in 18 of 19 patients with coronary artery stenosis of 90% or more. Therefore, stenosis of 90%
or more seemed to be a coronary artery lesion which could consistently induce left ventricular asynergy
during exercise.

5) In comparison with exercise electrocardiography, exercise 2-D echocardiography appeared
to be superior in specificity (77.3% vs 50.0%) for the detection of coronary artery stenosis of 75%

or more. This method was particularly useful in the differentiation of chest pain syndrome.

Key words
Exercise induced asynergy
Hypertrophic cardiomyopathy

Coronary stenosis

Angina of effort Chest pain syndrome

Lo

DB RBIGEB AR R4+ .05 B M % 57
flid25EL LT, EEREEOZHTICE Ay
BN T3 A, #n sensitivity R specificity &
DBWRIIZTHER L. ZoFRLELT
i, BEAELINB 5% Ll EoEshlRsgEfl
DHFIZIFERATRFICOLT L BEOTHR N7
VADWREE T L, (DMHRILICHE S RWEA B
BT LNEZLNS. WITHBEERIEWEE
£ LTHESIREER T, Fx ofRFH0MmTH
BERE b5t 207z » o fERALHE LI X
v, ST-T BB LI>BZLnELIDRLD.
L7z 3> TLERIFT R O2HR AR EEENRHEE
T &, OFREILZ D b D & FAE U TRET &
haR&gbnlELZLNED, TIRTERNICZ
RETIZLRETRETHS .

& 2deic, EEHATREDT = — Rk»Es)
MR BTV TATTH ITAE Ul EERFTEEES R
#—asynergy— DI IEN L FETHB Z L B
W|MELH?, ZhiIDBOBESHRLAEERE T

ELTIEFELTWABLERKEICKL, X ViES
BiC OELE RIELTHWE LD L EZ O 3.

% Z TABE TR Z 0ESATHIEL T = — Kk
ERAWT 1) AROERSE THIBERTRERTE
SIEBEE - IERBLMHIE DA 0 EEEEES &
gL, 2) BUERERW CGEBIARRZE OREE
LATRER T O asynergy DOFEIEROBLR Z RS
L. &5z 3) sensitivity, specificity % n 2T
Ry LERE LEHEL, EHEAFHBLT 2 —K
DEEREBRMEIC S SREF L.

HNREFHE

SRTEMAEBER OBV THRHICABEL, &
BV RY, 2SR & HEFT Lo 35 4 (91 29 41
LHE6 ) ThY, UHEEGIRBRI L. R
DW I HEERGEE 12 6, LREROE 8 #1, W
b B MTEAE B 8 ) L EBIRE IO .LER 0
ST KT BB L TEBIREE 00 2358 < &b
NI ERBILFE 7HITH 5.

EBAFTEEIE Siemens fil ergometry system
380B # WA ZBEEEE =32 —&% —i&
BARETHY, AMET 20 watt X D BAsA L
3T LT 20 watt FoW ¥, EBEIARK
T LR R EERIEAR O B, IFEHImE » 10
mmHg D EDETF, 73 BEOHEE {(220—

— 348 —



A : Anterior wall
P : Posterior wall
L : Lateral wall

2

Fig. 1. Two-dimensional (2-D) echocardio-
graphic views of the left ventricle used in this
study.

Left ventricular wall is divided into three parts
(anterior, posterior and lateral). The anterior half
of the septum is included in the anterior part and
the posterior half in the posterior part. Wall motion
is judged to be normal or abnormally reduced and
dyskinetic.
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Table 1. Profiles of patients studied
Coronary artery stenosis (%) Exercise induced change
Case Age Sex Max. HR End point
LAD RCA LCX ST-depression Asynergy

Angina of effort

1 43 F 120 CP, BP | 50 —_ 50 II, III, F, V,, A

2 45 M 80 Cp 99 100 99 Vi A+P

3 48 F 89 CP 99 — — Vs —

4 47 M 112 LW 75 — — —_ —

5 59 M 83 CP 25 75 25 11, III, F, V;_ P

6 46 M 111 CP, BP | 90 75 99 I, II, III, L, F, Vg5 A+L

7 54 M 92 CP 99 50 90 Ve A+L

8 56 M 120 CpP, LW 25 50 — II, III, F, V,, P

9 58 M 95 CP 90 99 90 II, III, F, V,, P+L

10 54 M 87 Ccp 90 100 — II, 111, F, V;_ P

11 52 M 108 Ccp 90 — — III, F, V;_¢ A

12 55 M 84 CP 90 75 75 II, III, F, V, P
Spontaneous angina

13 34 M 145 LW 25 25 25 — —_

14 52 M 109 LW, SOB 90 99 90 II, III, F, Vs A+P

15 63 F 135 THR 75 75 25 — —

16 50 M 122 LW — 25 — — —

17 43 M 105 SOB 90 — 25 Vs-s A

18 65 M 97 LW — 25 — — —

19 57 M 121 LW 50 50 50 — —

20 44 M 128 LW, SOB — — — — —_

LAD =left anterior descending coronary artery ; RCA =right coronary artery; LCX =left circumflex coronary
artery; CP=chest pain BP=blood pressure; LW=Ileg weakness; SOB=shortness of breath; THR=target
heart rate; A=Ileft ventricular anterior wall; P=Ileft ventricular posterior wall; L=left ventricular lateral wall.
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Table 2. Profiles of patients studied

EHATHE O = — X L EIIRRE

Coronary artery stenosis (%)

Exercise induced change

Case Age Sex Max. HR End point
LAD RCA LCX ST-depression Asynergy
Chest pain syndrome
21 49 F 153 THR - 50 — I, II, III, F, V,_ —
22 42 M 124 LW, SOB — — — — —
23 54 M 104 LW, SOB — —_ —_ — —
24 35 M 150 LW, SOB — — — II, III, F, V, —
25 67 M 95 Ccp 50 — 50 Ve —
26 51 F 130 Cp — — — I1, III, F —
27 39 M 138 LW — — — — —
28 48 M 128 CP 25 25 — II, III, F, V¢ —
Hypertrophic cardiomyopathy
29 49 F 135 Cp — — — II, III, F, V,_; A
30 44 M 118 SOB — —_ — II, III, F, V, —
31 57 M 87 LW — — — Vi A
32 21 M 130 CpP — — — — A
33 58 M 100 LW — — — — —
34 49 M 105 Cp - — — — —
35 56 M 136 CP — — — II, III, F, V3, A

Abbreviations; see Table 1.
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Fig. 2. 2-D echocardiographic and electrocardiographic findings of Case 1.
Exercise induced asynergy is detected in the anterior wall of the left ventricle (white arrows) and
ST depression is observed in leads 1I, III, aVF and V,_,.

N. of cases
15

Angina of effort
Spontaneous angina
Chest pain syndrome
HCM_

Il Asynergy (+)
(] Asynergy ()

Fig. 3. Exercise induced left ventricular asy-
nergy appeared in all patients with coronary
stenosis of 759 or more except 2 patients com-
plicated with coronary artery spasm and patients
with HCM.

Exercise induced asynergy is observed in 4 of 7
patients with HCM without coronary stenosis. No
asynergy is observed in patients with chest pain
syndrome without coronary stenosis, who have an-
ginal pain or ST depression on exercise.
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Table 3. Severity of coronary artery lesions and exercise induced asynergy in patients
with angina pectoris and chest pain syndrome ... LAD

Coronary artery lesions No. of cases Asynergy (+) Asynergy (=)
Anterior Posterior Lateral
~25% 13 0 2 0 11
50, 75% 5 1 0 0 4
90~ % 10 6 5¢4> 3[3] 1

{ Y=number of cases with RCA stenosis>90% ; [ ]=number of cases with LCX stenosis>90%.

Table 4. Severity of coronary artery lesions and exercise induced asynergy in patients
with angina pectoris and chest pain syndrome ... RCA

Coronary artery lesions No. of cases Asynergy (+) _ Asynergy (=)
(RCA) Anterior Posterior Lateral
~25% 16 342> 0 0 13
50, 75% 8 2¢2) 3 2[2] 3
90~ 9% 4 2¢2> 4 1[1] 0

{ Y=number of cases with LAD stenosis>90% ; [ ]=number of cases with LCX stenosis>90%.

Table 5. Severity of coronary artery lesions and exercise induced asynergy in patients
with angina pectoris and chest pain syndrome...LCX

. Asynergy (+)
Coronary Ij‘ (r:t;e(r)y lesions No. of cases Asynergy (—)
Anterior Posterior Lateral
~259% 19 342 3[1] 0 14
50, 75% 4 0 1 0 2
90~ % 5 4<4> 3[3] 3 0

{ Y=number of cases with LAD stenosis>90% ; [ ]=number of cases with RCA stenosis>90%.

Table 6. Severity of coronary artery lesions and exercise induced asynergy in patients
with angina pectoris and chest pain syndrome

Asynergy (+)

Coronary artery lesions No. of vessels ————————— —_— Asynergy (=)
Perfused area Other area
~25% 48 0 10 38
50, 75% 17 4
90~ 9% 19 13 5 1

— 353 —



_n‘%ﬁ, ﬁ;kv ﬁgy [E3:8

Table 7. Comparison of ECG and 2-D echo-
cardiography during exercise

Including HCM Excluding HCM

2-D echo. ECG 2-D echo. ECG

Sensitivity 76.9 84.6 76.9 84.6
Specificity 77.3  50.0 86.6  53.3
Predictive 66.7  50.0 83.3  61.1

accuracy

Significant coronary artery lesion: >759% stenosis.
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