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Summary

To evaluate the effects of percutaneous transluminal coronary angioplasty (PTCA), we inves-
tigated myocardial ischemia and left ventricular function during exercise before and after successful
PTCA in 30 patients. We used extent and severity scores of 2°!thallium (20'T1) exercise myocardial
scintigraphy to assess myocardial ischemia and determined global and regional left ventricular ejection
fraction (EF and REF) of ®=Tc-RBC exercise radionuclide ventriculography to assess left ventricular
function.

The extent and severity scores of stress images were significantly less after PT'CA than before
PTCA. The scores of the redistribution images were unchanged before and after PTCA. Global EF
during exercise was significantly higher after PTCA than before PTCA. There was no difference in
resting global EF between before and after PTCA.

Myocardial ischemia induced by exercise was semi-quantitatively analyzed as transient perfusion
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defect with severity score. Severity score was significantly less after PTCA than before PTCA. 4EF,
which was obtained by subtraction of resting global EF from exerciselone, was significantly higher after
PTCA than before PTCA. However, the degree of improvement in myocardial ischemia and left ven-
tricular function varied from patient to patient.

In 17 patients with one-vessel left anterior descending artery disease, 4REF, which was deter-
mined by subtracting resting regional EF from exercise one, was significantly higher in septal and
apical segments after PT'CA than before PTCA.

Myocardial ischemia and left ventricular function under exercise were alleviated by PTCA.
However, the degree of improvement varied from patient to patient and it might have been affected by
various factors including coronary dissection, edema, thrombus, restenosis, spasm, side branch stenosis

or occlusion, distal thrombus, and myocardial hibernation.
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Calculation methods of extent and severity scores.
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Modified LAO view

Fig. 2. Method of dividing the left ventricle for
calculating regional ejection fraction.
LAO=left anterior oblique.
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Fig. 3. Improvement in coronary stenosis after
PTCA.

PTCA =percutaneous transluminal coronary angio-
plasty; pts=patients.

Table 1. Work load and double product during peak exercise of 2°!'T]1 myocardial scinti-
graphy and ®™Tc-RBC radionuclide ventriculography before and after PTCA

Before PTCA After PTCA p value
1 (2) (3 4
201] 9 “dl'Tc-R]]'?’dC 201 Ds:TC‘RPf 1) (3 1 @)
. radionuclide . radionuclide vs vs vs vs
srcr}zzg;d;ly ventriculo- s’grylgfg‘;’ad;ﬁ'y ventriculo-  (2) 4 (3) (4
graphy graphy
Work load (watts) 74.2+25.4 73.7+£22.0 77.2+25.7 74.31+24.5 NS NS NS NS

Double product

(mmHg-beats/min) 19,344 +4,221 18,585+4,901

19,756 +3,528 19,565+4,601 NS NS NS NS

Tl=thallium ; Tc-RBC =technetium red blood cell; NS=not significant.
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Fig. 4. Changes in extent and severity scores
on stress and redistribution images of 20Tl
myocardial scintigraphy before and after PTCA.
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Fig. 5. Changes in left ventricular ejection
fraction between rest and peak exercise stages
calculated by radionuclide ventriculography
before and after PTCA.

LVEF=left ventricular ejection fraction; Ex=
exercise.
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Fig. 6. Relationship between JEF and severity
score (ST —RD) before and after PTCA.

EF =ejection fraction; ST =stress image; RD=
redistribution image.
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Fig. 7. Comparison of 4REF in patients with one-vessel left anterior descending coronary

artery stenosis before and after PTCA.
REF =regional ejection fraction.

(ST—RD) 2EF L, 4EF i38inLzz. LaL,
Fig. 6 FBIZRT & 5 iz, EFIC X Y R OREE
CERH DR, —EHOER TRISLHT L bHEER
P& oz, PTCA #ijiclsL, PTCA #%
< severity score (ST—RD) ix#fnL, 4EF
B> U gEHI 23 3 5], severity score (ST—RD)
L, dEF L8800 U 7<fERI 25 2 5], severity
score (ST—RD) gL, 4EF L@ LisE
B4 Flicm s .

JRFTEEH®R (REF) izowTid, EMFiTH—
BIRE 17 plicswvt PTCA RpitgcHikL 7.
Fig. 2 oz L < 8HE| L 5% » segments 2-
7 izonT, E§ARTo REF »oL#o
REF %3 LEB|vwk 4REF #fgatL/z. PTCA
BificHgk L, PTCA f%iz 4JREF 388 hEEm < &
-7-. Segments 4,5 Tz PTCA #%icHFHEIcH
iz (Fig. 7).

E =3

PTCA Iz X W @BBRD ILIRIC R LI BA T
b, DRI OERE D E ~ D FEMR E DIRRE
Tdholehix, HEOEN, HElFEOHEMNE, 4

HFUBHRICE > THADEFITERND Y, TH
IROBEFEEDHTIIZOMEE £ b X 503N
Thd. £z, —2OREEDORIICIRASE 135%
FLRZY, FBRICERY LIt oRERLT LY
FOARTEARL, BHELBELZRT 2 & BHE
EhTHY?, AREZRET 5 RERD A T,
MR OHEME L bX5nic+4TiEhvw. 22
T, BAIDFBLOBEL W IEH» S, LFRE
WMoEEL LT M TINHY v F 7574 —%H
v, PTCA Hig TEBAWMICXYVFERShZHE
Mo FEE % severity score (ST—RD) TEHH L
I BBAWRICE 2 EEERNT 520 PTCA
Bi#% < work load #—gE & L#z. Table 1 o=
L <, double product iz PTCA it cEs
»Y, B0 EGHANZ IRERZ LS.
T WMFY v F 75 7 4 —oWg T KiEE =
L, 3-4mf#%o %I THEL 2R TEBEOL
5 ix BRAERE (viability) 2445 L &hTnad.
¥72, 29TI1 SPECT o bull's eye #:ix, 0TI
o uptake # YEBLTBHELEESh T 3.
Hirzel & PTCA pR#hfl Tz % o % 2Tl
uptake 2WES 3 LREL TNB10. 4E, Fx

— 38 —



DR TS PTCA I <, #IHHE (stress
image) T extent score, severity score i,
PTCA #izHEBICEE L RL. Zhix PTCA
BN EBAR T HR s h B2, PTCA #%ic
BHEE A EEZILNT.

DO EL T+ 5 202, AHFFETEL
PN UFTFT T4 — o ROIEERHRE
iz, EBAWRICIZEE 2RI T 5 12
¥, PTCA fitg< work load #—g & L, &#
BB L OESAEFPOEREHELEN LE. O
F—NvvFFT 74—k s PTCA oZEo
iz o, Singh & iEEHAMNES PTCA
B CR—& L, T EF o8V L EER
24, PTCA Rificix, WL bicLEERICH
B L CEBAR I EF 2@+ sEAEZRL,
PTCA ticix, w#iEo EF 13 PTCA §ie®
boiwy, BEAR RO EF oBbRE&Esh
EBRELTVWBY. zoflic bRIERORE 1A
bh a2, PTCA fzhfilcifiraiicitE L,
ik iEBAR P o EF 2#E S s RTIEE
—ELTn3. Hx ORETLRkIC, BFFO
EF 3 PTCA ®igcEILBASNied -8,
—7%, EEEGHT o EF 3R kL,
PTCA filiciz BERDHEM &R Lcds, PTCA
BTRBEEREMERL, EBAK T 0 EF 0k
ENALMNTH oIz,

ORI U LD RED B EXIC S W T o
e, OFEMoOIEE L LT severity score
(ST—RD), e $gIE L LT 4EF vz
Fig. 6 iz5p L2k 91z, @fk& LTIk severity
score DEEDPWVB IV JEF oFE0MM
kL, PTCA fificizE kX i L », PTCA
BICBETH~BE L. BOFRK OB IS
Do WE LBIREhiz. LrUVERICEYVED
BoBREIZERALNL. ZoFERAELT, —>
it, RERHR PTCA EHoSA LT L
LM RSEML 2 WFIRNEETS L@BESh
T Y119, PTCA #HoFEENRMREHE 2E 2
M MRS DR EBRE XGRS N, o, Bk

PTCA %R OEEFHZEAE

7z, w8, PTCA n4&BHE (side branch occlu-
sion & %\ it stenosis, distal thrombus), &8}
WRAE DO BAFPZE, hibernation 7z & D RIHML
S, WBIMITEOFE, REMREES R
% DRTFHREESh, FREI—HR TR0 8%
&h5. %7z, bull's eye ¥z X 3 Mo 54 b
BEERMNTHY, 2% BEFMETIE RAVAS,
D= F 757 4 —o EF tRiE+THRER
F (background %7€, &£ ROI&#E, v <D
R, #EL, JBEH oSS L ERERETS.
L%, SbIEFIEEALER, £HE» L ORKRE
BPULELEZ LN

RFEZEEHR (REF) izownwT, Lewis 53
ERITITH @ 3 KE I T, septal & apical o
REF it PTCA ifgic T, LHEEICEIRE
Tholkdd, EFATRICIIARICHEML 2]
ELTWB. E/, HFHL, first pass o
right anterior oblique (RAO) view iz & 3 REF
oRKRE T, HREREHE RO LZEMT
f8c» PTCA pohfl<i, #iBE &L Okio REF
» PTCA Rt CRERFIARETD oz bhh
bbo¥, EHATRFICIERELRREZ R L LE
HELTWEY., K TR LT, ERTFITE—#&
WE17Hlext4 L L, REF oESAMIcL 3
#hnE (4REF) % PTCA miggcHEgELTW3
75, 4AREF % segments 4,5 izt PTCA #i
kL, PTCA #ogBEic#mLix. ZEfiF
TREIODRPERLFBERL TWBZ EB8LL, F
7z, ZOEBIZEMIZHEY 2+ vz, PTCA
X B MHEHE T Z0FERCHRATH oL E
zbhic.

& B

PTCA EBF o LfFRML, SEMELEE
BLUORFELHELYTEL, EBIRER IS+
BEMRIBRELEX bR, LaL, WEER
fEx DIERIIZ & Y Bz Y, —EROIERIT 24T+

PEMLBED bhie. Hx0RFOBENEE S
h, EBIREBRICKT 2 PTCA o%hRo Skt

— 39 —



*mv #ﬁ) i#w, £/

BRBE R PEnXdiz, PTCA oihgH
FICEBAR OTINGY v 745 7 4 —, 92Te
DTNV FIT 74— AT LR, B
KREICEETHB LEX DI

BFELEBIREESFEL, —HU EoHRIC
L7z PTCA 176l 30plzxikeL LT, &
BIRAE BRI R 1T 2 EBNAR T 0L R ML R £ O
i kiE+ PTCA oiRizovwckhitenz
7.

1. EHEHLGS v F 75 7 4 — o bull’s
eye #Eh 5RO IEFARHIHMG o extent score,
severity score ¥, PTCA glick#kL, PTCA
BTHBRICET L. #%## o extent score,
severity score |3 PTCA B CARETH - /2.

2. DTSNV FTI 74—V THRIEL
reZ R o EEBHRIE, PTCA BigcAET
H o, BEBAF P OLEERHR, PTCA Fi
itk L, PTCA #oREICEMLK.

3. EBAMIC XY FERSWBML % —BHER
HofEEk & LT severity score (ST—RD) &l
+3 &, PTCA gijickigg L, PTCA % T severity
score (ST—RD) 3 HEICIET L 7z. EBAFH
D EEFHER 5 b KO EZBFHE WL
4EF 13, PTCA fiickeik L, PTCA #CHEIC
WinLiz. 2L, fHx oEF CREER—HET
2, —HoEFATRHERTIELA SR

4. EMTITHE—HRE 17 flicksnc, EH)
PO RFTEZERHERD b ZHREORFTEERLE
#W L7 4AREF 13, PTCA @ijiciik L, PTCA
% segments 4,5 THEICHEML 2.

Pk, PTCA cXvESHFoLHEM 24
MIEDHE, BLURFTELDBEOTEN A S
h, OECRT 2 FHRERELEEL L.
Iz L, EFIC X DM, ZOBREDSEE
B—HEciR<, PTCA ohFo RS, A0F
FEOH A ¥ 0 4 DERICHH 2EESLE L
BEbhic. PTCA ozhHE CEBASR T .L

v Frs 74—, mTe LN —NYUvF55
T4—%BHTAZ L, BERMICERATHS L
Zzbhi.

X @

1) Griintzig AR: Transluminal dilatation of coro-
nary-artery stenosis. Lancet I: 263, 1978
2) Griintzig AR, Senning A, Siegenthaler WE:
Nonoperative dilatation of coronary-artery steno-
sis: Percutaneous transluminal coronary angio-
plasty. N Engl ] Med 301: 61-68, 1979
3) Scholl JM, Chaitman BR, David PR, Dupras G,
Brevers G, Val PG, Crepeau J, Lesperance ],
Bourassa MG: Exercise electrocardiography and
myocardial scintigraphy in the serial evaluation
of the results of percutaneous transluminal coro-
nary angioplasty. Circulation 66: 380-390, 1982
Okada RD, Lim YL, Boucher CA, Pohost GM,
Chesler DA, Block PC: Clinical, angiographic,
hemodynamic, perfusional and functional changes
after one-vessel left anterior descending coronary
angioplasty. Am J Cardiol 55: 347-356, 1985
5 #)IRe, AH & B # HPES AHE
B, &F H, A&2O—, JERGAEER, WHEESL:
PTCA iz X U @BIRDOPIEEE A 50% AT IR L
iz b bbb T vy FIVEBARRREE
R U osEr. Ol 21 (Suppl 1): 39-42, 1989
6) FEAHEE : DREEFORK. kHEME, 1983, p
116
7) Morimoto S, Sekiguchi M, Endo M, Horie T,
Kitazume H, Kodama K, Yamaguchi T, Ohno
M, Kurogane H, Fujino M, Shimizu Y, Mizuno
K, Chino M: Mechanism of luminal enlargement
in PTCA and restenosis: A histopathological
study of necropsied coronary arteries collected
from various centers in Japan. Jpn Circ J 51
1101-1115, 1987
8) Pohost GM, Okada RD, O’Keefe DD, Gewirtz
H, Beller G, Strauss HW, Chaffin JS, Leppo J,
Daggett WM: Thallium redistribution in dogs
with severe coronary artery stenosis of fixed
caliber. Circ Res 48: 439446, 1981
Garcia EV, Train KV, Maddahi J, Prigent F,
Friedman J, Areeda J, Waxman A, Berman DS:
Quantification of rotational thallium-201 myo-
cardial tomography. J Nucl Med 26: 17-26, 1985
10) Hirzel HO, Nuesch K, Gruentzig AR, Luetolf
UM: Short- and long-term changes in myo-
cardial perfusion after percutaneous transluminal
coronary angioplasty assessed by thallium-201

4

~

9

~

— 40 —



11)

12)

13)

14

~

exercise scintigraphy. Circulation 63: 1001-1007,
1981

Singh A, Chandler S, Pears D, Perry R, Murray
RG, Shiu MF: Percutaneous transluminal coro-
nary angioplasty in patients with reduced left
ventricular ejection fraction: Effects on myo-
cardial perfusion and left ventricular response to
exercise. Clin Cardiol 12: 247-251, 1989

Kent KM, Bonow RO, Rosing DR, Ewels C]J,
Lipson LC, McIntosh CL, Bacharach S, Green
M, Epstein SE: Improved myocardial function
during exercise after successful percutaneous
transluminal coronary angioplasty. N Engl J] Med
306: 441-446, 1982

Suzuki S, Endo M, Takabayashi W, Honda T,
Matsumura K, Sekiguchi M, Hirosawa K, Hiroe
M, Nishioka T: Improved myocardial ischemia
and left ventricular function during exercise after
successful percutaneous transluminal coronary
angioplasty. Jpn Circ J 49: 635-642, 1985

Zijlstra F, Reiber JC, Juilliere Y, Serruys PW:
Normalization of coronary flow reserve by percu-

15

16

17

18

41 —

~

~

~

~

PTCA i ORIE AT

taneous transluminal coronary angioplasty. Am
J Cardiol 61: 55-60, 1988

Hodgson JM, Riley RS, Most AS, Williams DO:
Assessment of coronary flow reserve using digital
angiography before and after successful percu-
taneous transluminal coronary angioplasty. Am
J Cardiol 60: 61-65, 1987

Wilson RF, Johnson MR, Marcus ML, Aylward
PEG, Skorton DJ, Collins S, White CW: The
effect of coronary angioplasty on coronary flow
reserve. Circulation 77: 873-885, 1988

Lewis JF, Verani MS, Poliner LR, Lewis JM,
Raizner AE: Effects of transluminal coronary
angioplasty on left ventricular systolic and dias-
tolic function at rest and during exercise. Am
Heart J 109: 792-798, 1985

Yoshino T': Serial changes in left ventricular
global and regional function during exercise after
percutaneous transluminal coronary angioplasty:
Effect of complete coronary revascularization.
Jpn J Nucl Med 26: 487-498, 1989 (in Japanese)



