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Summary

Exercise-induced ST segment deviation was investigated using thallium-201 myocardial scinti-
graphy and correlated with coronary artery lesions in 25 patients with old myocardial infarction.

Seven of eight patients without ST deviation showed no reversible perfusion defect by near maximal
exercise, and six had no significant stenosis in the coronary arteries perfusing the non-infarcted area.

During exercise, ST segment depression was induced in 12 patients and six of them developed
a reversible perfusion defect in the non-infarcted area, associated with significant stenosis of the cor-
responding coronary arteries. Remaining six patients, however, did not show a reversible perfusion
defect and four of them had no significant stenosis of the coronary arteries perfusing the non-infarcted
area.

In nine patients with exercise-induced ST segment elevation in leads with Q waves, a reversible
perfusion defect was not detected in seven (78%) and five (71%) of them had no significant coronary
artery stenosis as well.

Four patients developed both ST segment elevation in leads with Q waves and ST segment de-
pression in other leads. One patient who had significant coronary artery stenosis in the non-infarcted
area and showed a reversible perfusion defect developed 1.5 mm ST elevation in II, III, aV; leads and
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4 mm ST depression in precordial leads. In the remaining three patients who did not show a revers-
ible perfusion defect and significant coronary artery stenosis in the non-infarcted area, ST depressions

were less than 2 mm.

Thus, in patients with myocardial infarction, exersise induced ST elevation is not considered
to indicate transient ischemia in the non-infarcted area and may be due to the abnormal wall motion,
and in patients with exercise-induced ST depression, reciprocal change to ST elevation should be
considered in a half of patients, while ischemic ST depression was usually deeper than reciprocal one.
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Table 1. Patients studied

Site of MI No. of cases Age (yo) Sex ST deviation
Anterior 11 54+10 M: 10 ST— :3
F: 1 ST| :5
ST1T :5
Inferior 14 54+11 M: 13 ST— :5
F: 1 ST :7
ST1T : 4

Abbreviations: MI=myocardial infarction; ST—=no ST deviation during exercise; ST | =exercise induced
ST depression in leads corresponding to the non-infarcted area; ST | =exercise induced ST elevation in leads

with Q.

Table 2. Patient profiles

Leads with Site of CAG (%)
Case Age Sex Q ST o ST | redistribution LTA;E; RC A7
1. 57 F Vi — — — - - =
2. 5% MV, — — — 99 100 100
3. 67 M V., — — — 100 25 25
4. 58 M ILIIF — — — 50 75 100
5. 28 M IIIF — — — - - —
6. 63 M ILIILF — — Postero-lateral
7. 53 F II, 111, F — — — — — 90
8. §5 M ILIILF — — — — 50 100
9. 62 M V,, — Vi (—3.0) Postero-septal 99 g9 99
10 65 MV, — Vg (—=0.5) — 9 100 25
11. 57 M LL,V,, — IL, 111, F (—1.0) 5‘;71‘“"'“9‘”‘ 9 50 90
12 68 M ILIILF — Vg (—4.0) Anterior wall 90 75 100
13. 62 M ILIILF — Ve (—2.0) Apex 75 75 90
14. 62 M ILIILF — Ve (=3.0) — 50 99 50
15. 54 M III — Vs (—2.0) Apex 75 100 75
16. 53 M IILF — Vaog (—1.5) — 9 75 100
17. 4 M V., Vi (+3.0) — Septum 100 75 50
18. 49 M V., Voo (+1.0) — — 90 75 75
19. 40 M V., Vi (+1.0) — — 25 — 25
20 48 M ILIILF  II I F (4+0.5) — — 50 25 —
2. 64 M ILIILF  II I, F (+1.5) — — 75 75 100
2. 4 M ILIULF ILILF(+1.5) V4 (—4.0) Septum 99 25 100
23. 43 M Vi Vi (+2.0) I1, III, F (—2.0) — 100 25 25
24. 48 M ILIILF  ILILF(+1.0) V,, (—0.5) — 50 90 99
25. 59 MV, Vi_s (+4.0) II, II1, F (—0.5) — 100 — —

Abbreviations: ST T =exercise induced ST segment elevation; ST | =exercise induced ST segment depression;
CAG =coronary arteriographic findings; LAD=left anterior descending coronary artery; LLCX=left circumflex
coronary artery; RCA=right coronary artery.
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Fig. 1. Representative thallium-201 myocardial scintigrams (iso-count display).

Top case is a 57-year-old male with old anterior myocardial infarction. During exercise, 1 mm
ST segment depression is observed in leads II, III and aVr without ST segment elevation in other
leads. Transient thallium-201 perfusion defect is observed in the interventricular septum in the
initial image which disappears in the delayed image.

Middle case is a 64-year-old male with old inferior myocardial infarction. During exercise, ST
segments elevated by 1.5 mm in leads II, III, and aVF with abnormal Q, but no ST segment de-
pression is observed. No exercise-induced new perfusion defect is shown in any views except
persistent perfusion defect in the inferoposterior portion.

Bottom case is a 59-year-old male with old anterior myocardial infarction. During exercise, ST
segments are elevated by 4 mm in V,_; with abnormal Q waves and depressed by 0.5 mm in leads
II and III. However, a new perfusion defect is not induced by exercise.
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Fig. 2. Coronary arteriography and exercise
thallium-201 myocardial scintigraphy in patients
without ST segment changes.

Of 25 subjects studied, eight patients did not show
ST segment changes. Only two of them had significant
stenosis (=>75%) of the coronary arteries perfusing
the non-infarcted area (left). An exercise-induced new
thallium-201 perfusion defect in the non-infarcted area
was not observed in seven of them (88%) (right).
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Fig. 3. Coronary arteriography and thallium-
201 myocardial scintigraphy in patients with
exercise-induced ST segment depression.

Of 12 patients with exercise-induced ST segment
depression, six patients developed an exercise-induced
new thallium-201 perfusion defect. All of them were
revealed to have significant stenosis of the coronary
artery perfusing the non-infarcted area. Only one of
them showed concomitant ST segment elevation in
leads with abnormal Q waves. Of six patients who
did not develop a new perfusion defect, four (67%) did
not have a significant coronary artery stenosis in the
noninfarcted area and three of them (75%) were
associated with concomitant ST segment elevation in
leads with abnormal Q.

e=Patients with 75% or more coronary artery
stenosis in the non-infarcted area.

o=Patients without 75% or more coronary artery
the stenosis in the non-infarcted area.

. . . .
0{} =Patients with concomitant ST segment eleva-

tion during exercise.
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Fig. 4. Coronary arteriography and thallium-
201 myocardial scintigraphy in patients with
exercise-induced ST segment elevation.

Of nine patients with exercise-induced ST segment
elevation, only two showed a new thallium-201 perfu-
sion defect by exercise. Both of them demonstrated
significant coronary artery stenosis in non-infarcted
area and one of them concomitantly had deep exercise-
induced ST depression of —4 mm. Of seven patients
who did not develop exercise-induced new perfusion
defect, five did not have significant coronary artery
stenosis in the non-infarcted area as well.

Symbols: see Fig. 3.
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Table 3. Patients’ data showing concomitant ST segment depression and elevation during

exercise
Cases Site of MI ST | (mm) ST 1 (mm) Perfusion defect CAD > 75%
1. Inferior —-4.0 +1.5 + +
2. Anterior —-2.0 +2.0 — —
3. Inferior —0.5 +1.0 — -
4. Anterior —-0.5 +4.0 - -

Abbreviations: MI=myocardial infarction; ST | =grade of exercise induced ST depression; ST | =grade of
exercise induced ST elevation; CAD=coronary artery stenosis in the non-infarcted area.

B (62%) iICIEE L OBFAHRRBD bhl. Z o
Lo, SRIOFEICE 5 UHEEEFICK T3
B ER O BEIRRZ \C*t 3 5 specificity i1 100
% L' o TzA, sensitivity X 62% &R0
B0 L Y ETEr o7 L LAans, ERIC
75% OWAENRD>ThH, LFLS ElmsREL
T B 38R b EER E LiE LidiRER &
ha!h. SEOREFTEL, 75% ULoEelkk
ENIEEERICHFEL 2P S, EHAMICE-T
ST »MEALET, Pl b B L 2 h - e filds 2
FlgEh TRy, EBEOEMIZHT 5 sensitivity
BIVEWLDLEEZ LRI

A%, EHARHO ST o T, OHEE
FEFIT L, EEFPIEOEEDO—DIRETF LA T
5. ZhETo@ETH, ST o TFBHEI<IIIEE
EMOXEEIRICEERENE L, RO
BEAMERD B ET5 L DOBHENSHER- | fh5,
DFEERE O EHATIC L 5 ST TR ALK
HHLELEEL, Zhix —fkiciz ST LH»
7z @ reciprocal ST change LfEf]R & h T W

359, Fls L ER O mapping i k 38
AT, DFEEERICR T, E#Hhic ST F

B0 % 535580 & hoic EFI Tk SEIREHRINS <,
PORORERELE (63%), ST EHLLLIC
ST TReb BRI iEFI T, ST o FHFHY
OHAEN ST TR L OFEF & e recipro-
cal ST change OFREMEN B & & L T
9. Ha bt EEHARNE L2 —Fkx A
v, ST FREA 2mm Ko F <k IEFELIC

asynergy OHEx R 5 h, reciprocal change
DREEMENENF IR L 2®.
SRIOKETYL, E#fic ST BFRELE F
H, JEMFZELRIC redistribution P3ZEe B h DL
FEBNCF ET, BAMBED Shh -7 6 4
(50%) H1 4 4] (67 %) T i3 FEAE 248 0 X ELE BRI
LHEEOREIRD O AL >/ L > T, &
NOoDOFTR LY, LHEEEROEBARC XS
ST O TFREOKPEBIIFFEEMOH Iz LBl % K
BT 25D TERVERTRBEENE. Lok b,
DY rF 7o —BROEE LT, REE
DEMITIRZ 5 55, ERFERYPESLH, »
BV EHRESC I AOABETORLMSL U EA
HoRMODH IR LEEET, =0k EH
T, ARERL 2 5FEEIESATRY, E
WCEEHI 2 Rat 2B LT3 EEX LR
BE#ARICEs ST RO KREE LTI, &
Mg & BEEFREH N D 5. BIEICBVY TR
FIRR N2 L FIC L BEBMERBRLIZFTRELT
BIERMBO—E & H TN B2, LHEEEICE
WTREL—EDPERIELATH RN, &EO
Rt ciEBARIC L Y ST BEF L9 fIh 7
#1(78%) THHEEHOBFEH i HRET, Fi,
ZDH 5 5 FI(71%) TIZIEHE L O KB EENRIC
LEEARETRBD bR, 7. LdoT,
DT T, EBARICES ST LRIk
BWEROBMEKMLIEFTR LBV Z AN EEL
bhic. EiZAEO ST LRI, EELS
ZORABTHLHAL BN ER3H34<, ST

— 45 —



?l%i; iy *ﬁ%&‘» Thﬁy [E3/D

LR IEEIE R DT OB MO KT g &
EZzbhl. LarLahs, BEDRORFOHT
JEERIC R TIEF I 2, ZokdiZHL
BN NERD bhRWREE LESh, 4%
DEMLRAPLETHB EEX LRI,

D, EBARIC X->T ST ok
FALTHALELERDORBIYA, Zhi¥iis
e A Utz 7z 72 d A, reciprocal ST depres-
sion THBOMNZH>NTEE, X ERO—HK%
BTWnAanS»S ., = 15 fEF4ENT 4 6L
WECTdH o 72 h3, delayed image TIEHEEHOFH
ﬁﬁmwwentrmulm«hmzmoafb
Y, IO KEBEBIRICEEOWRELZED
By, ZolplomTHT. :@WTHIL
III, aVr <o 1.5mm o ST LHE &L
12, Vig T 4mm o ST FEHEDHOH, i
DFENEERD o pliclb =, EH A STTF
e R o hic.

FleHa iz, WBO= 2 —REE A v o BEt
=, near maximal ZXEEEFMICLY, ST LH
Lrdic 2mm Ll Eoin ST FTHRAHBRLKL
BAX, IEHEIEEIC new asynergy DTS
Bl <, ok iy ST O FRBE, FHFE
EHOF B b b - EbThs LHEL
7218, SEOFEEL A —HTBHLEXDN,
7z Julio 5124, EEIAFIC L > T 2mm LA
Eo ST FHx2ED 2 DHEEER T ZBRE
Bl Zrbhb Ll LTS ZDLHIE, L
BEED EBHAMIC L > T ST ERELBICT
Mg bR AHAICIE, JEEERICR T aH L
i x K+ 588 &, Vb5 reciprocal ST
depression MFANH Y, WHEFHsEE, ST
TFHEOBEI L > THRIFIEETH S L B X b h
7z

= ¥

B IR O AT S BRI AT & U 0 05 &
vF 557 4 —EWEfT L, B4 (redistribution)
DEESL, FEONRKZE & EBP o ST offfcs

L, ZTOBEKHERCSOEBEEMR L.

1. sE@ific ST BTFREL 12 44 6 (50
%) TIEHESHEED LAY, ST TEXLFL
LIE RO - M ORM T RN EEZLD
hiz.

2. 5EHPIC ST S LA L9 Fildh 7 61(78%)
T EAMEESLAT, ¥k, ZT0HH 54
(71%) T3 IEAF FEH o KETEBINRIC b F B O
372 <, ST o LRBBMoOKM T AN EBEX
b7z,

3. ST EH& Lbic ST FRb FRFICED
BRI, RO 2 B b h BB
&, reciprocal ST depression L &% bh 3HlL
Hdb Y, MiETIEL Y KERST FRELA LI,

Xt
1) Lahiri A, Balasubramanian V, Millar Craig MW,
Crawley J, Raftery EB: Exercise-induced ST
elevation. Electrocardiographic, angiographic, and
scintigraphic evaluation. Br Heart J 43: 582, 1980
2) Waters DD, Chaitman BR, Bourassa MG, Tubau
JF: Clinical and angiographic correlates of ex-
ercise-induced ST segment elevation. Circulation
61: 286, 1980
3) Dunn RF, Bailey IK, Uren R, Kelly DT: Exer-
cise-induced ST-segment elevation. Correlation
of thallium-201 myocardial perfusion scanning
and coronary arteriography. Circulation 61: 989,
1980
Weiner DA, McCabe C, Klein MD, Ryan TJ:
ST segment changes post-infarction: Predictive
value for multivessel coronary disease and left
ventricular aneurysm. Circulation 58: 887, 1978
5) Chahine RA, Raizner AE, Ishimori T: The
clinical significance of exercise-induced ST-
segment elevation. Circulation 54: 209, 1976
6) Aizawa T, Fujii J, Ono S, Ota A, Koyama S,
Kato K: The clinical significance of exercise-
induced ST-segment elevation: Electrocardio-
graphic and arteriographic evaluation in 23
patients. Kokyu to Junkan 29: 1203, 1981 (in
Japanese)
Fortuin NJ, Friesinger GC: Exercise-induced ST
segment elevation. Clinical, electrocardiographic

and arteriographic studies in twelve patients. Am
J Med 49: 459, 1970

4

(s

7

~

— 46 —



8) Pohost GM, Alpert NM, Ingwall JS, Strauss HW:
Thallium redistribution: Mechanism and clinical
utility. Semin Nucl Med 10: 70, 1980 14

9) SRRIER, /MEk B, HH B DIREES 0%
EEER. B 1980

10) PaktiERs : CMBUZES OEER. K. K. 1983

11) Takahashi H, Bekki H, Koga Y, Utsu F, Nagata
H, Itaya M, Ohkita Y, Itaya K, Yoshioka H,
Toshima H: Exercise two-dimensional echo-

~

ﬁé))ﬁ‘iﬁ oLy ,Dﬁ%‘?/ vFizk B ST ﬁﬁ[@*/ﬁgﬂ

anterior descending artery disease? Am ] cardiol
48: 1003, 1981

Turner JD, Schwartz KM, Logic JR, Sheffield
LT, Kansal S, Roitman DI, Mantle JA, Russel
RO Jr, Rackley CE, Rogers WJ: Detection of
residual jeopardized myocardium 3 weeks after
myocardial infarction by exercise testing with
thallium-201 myocardial scintigraphy. Circulation
61: 729, 1980

cardiography: Correlation between exercise in- 15) FHDIEE, JIAM: W, DB &, PIselE, AR

duced asynergy and coronary artery lesions. J
Cardiography 12: 347, 1982
12) Tubau JF, Chaitman BR; Bourossa MG, Waters
DD: Detection of multivessel coronary disease
after myocardial infarction using exercise stress
testing and multiple ECG lead systems. Circulation 16
61: 44, 1980
Salsedo JR, Baird MG, Chambers R]J, Beanlands
DS: Significance of reciprocal S-T segment
depression in anterior precordial leads in acute
inferior myocardial infarction: Concomitant left

13

~

47 —

)

b, Tk SKE, EEZH, NE K BmthoE
ABSYE R BRI B B HF%E . LB ICRIT S
EBHART ST RAMOERICHOWT. EAKBERE
WIFREFERICL B LREDY ~EY F—va vy
A7 LBRFEICBE BHFSE. WEFn 55 FEEREE
Takahashi H, Bekki H, Koga Y, Utsu F, Nagata
H, Itaya M, Itaya K, Toshima H: Correlation
between ST depression and the site of exercise
induced asynergy. 2-D echocardiographic study.
Jpn Circ J 46: 819, 1982



