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Percutaneous Transluminal Coronary Angioplasty (PTCA)
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B L7 ®5i3 PTCA #%oBE M ic BHREMNEFRATR L & H o b i EEIEA I EMIUEE
21 ), OFEERE 16 fITH D, AMLHY » F 25 74 OFAERMHER sensitivity, specificity & 4 (2 i
FRLAMOERICH LERTS Y, -4 BRETRAMOERICH LERELE OWAOHECELTY
7z FEZE OHE X FILL IN 235 < HERHIEIC I X, BHERER Tt PTCA #%ict# L7z %JUPTAKE
RATIO 2FHET 5 Z & THESICITA 72, IEREEERERICRHTR & W77 T 2804 b PTCA #&ic
%UPTAKE RATIO »EEfIzeiE+ 5 2 L THEE LERFETH -2, AWLHY v F 77 74 3§
e & B ORI 2 AT EE T PTCA %RoER O FHREEICED THH L E X bR,
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Percutaneous Transluminal Coronary Angiopla-
sty (PTCA) (1 1977 4812 Gruntig »3 %) THEh L
TEARY, i f PEOBEBOF L WiR#g L LTIA
KBHHASOH S, BlfE, 201 Thallium AR
YryFr 774 WF, ARLHLryFETD)
O ML ORI ICER S 72, PTCA ik O#
E L PTCA #oUHERLGEL BB+ 2 0ICH
WH TS, PTCA (3 30409, il THKE %
kL TVS 2, FEREO BBk T
BEUESTDLEZONDOTHWHESER
N5, REBEICEIEkE ) ko, ARLDER
HEPHWLRTERD, BRERBICOVWTA
FOLG v v F TEAMICHRE L ciG3 v, 2

i 0 LARPIEH
224 1A 8H
RATZM 24E 4B 9 R
BIRIFRSE | KIEFPKETREE S 5-7-1 (@ 565)
ESIAARER© 5 — R HN
moH

- AT ERERIICE T 5 AR L
F ORI D TRE L

I & &

SHRIIE604E 1 A2 S 6347 H £ TIC
PTCA % ffifT L, #RiB@E ICikaeE 235K i
15 & h 6 B b o i it DR B E 61 2 37 #il T,
IEYIEEMIT 55.94£10.1 5%, B A 27:1 Th
5. 0 ) LEEIEEOITEN PO E LT, B~
DME) 13 21 Il T—BIRE D 14 7, —B9RZE T
Bl Tdp o 7. DFFHEZERET 16 i+~ T 23— H R
T, FEQIKHEEIF, QEEENLTH TH-
7z (Table 1). PTCA fii 1T #% » & FFE v DI
3 E TOHMITTY 3.9+50 8 T, FEkELR
- 7B TP 20 1, FOLLOW-UP & 7707
v F S, RIRER2 B, = oft 2 6] (BhiE 1 5,
TR IB) T o712, E£1z, 8HlTEITHERITE
DS oA, EEFRRE S S H T FOLLOW-
UP B ELEXONBEELIERNTH S, Bl
iE, OHEEEAE O 2N T BRI, (O MiEER,
LER, BERZK 7 EH»ORAMICHIEL, QK
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19612 Goldmann o JE#EIC L 72 235 THE L
722,

. »x br

PTCA JEfTHilEJRAI L LTHETTH | AN
(PTCA #%¥#317.6+199 H, 1-7 H : 9, 8-14
H:94l, 38-18 941, 1 ALlL : 24, KfE
1761 : 8 47) & FpAE & Bk - ToKF B fl o BB A
Blegte. LLTRL) ICARLE Y v F 21T, £
BN T ol O FE, EBHAROERN, A
RO Y v FICo E L4 231 5 sensiti-
vity, specificity, accuracy # Mg L 7-.

1. EBHEH

JERLHEREL T L = 2 — & — (2 X B L ERPEMI A
B EIT- 72, AT 25-50 Watt L Y BHSAL 2
3T LT 25 Watt o8N &+, g B, HiE
OHEELE, AELLOENEL, FHEITRERO
HEE L - TH AL L 20TICI 111 MBq (3 mCi)
EREL, S5 1 AR Ak L /2. PTCA
HIfZIC I 1 2 AR O SIER— & Lizas, AR
{Z double product (HR xs-BP) < 19,577+5,791—

22,802+£6,166 LA E L HIN (p<0.05) 2R/ &5 7.

FFIRAE & 58 - 1o FF AT O AR O AT Bk of
MOILHEIT LT dd > 1228, AfTHEHe R e %2
¢ 3461107 sec, FEFREZEH| T 341491 sec T
bV, WEEE THE LX) - 2. double pro-

Table 1 Summary of angiographic lesions

AP
Lesion

without MI MI

SVD 14 16
LAD 12 11
LCX 2 1
RCA 0 4
DVD 7 0
LAD+LCX 3 0
LAD+RCA 3 0
LCX+RCA 1 0

SVD =single vessel disease
DVD=double vessel disease
LAD=left anterior descending artery
LCX=left circumflex artery

RCA =right coronary artery

27 % 7 7 (1990)

duct & PTCA 4% L FpfRAE & & - 7o e T Lol T
%L, FRRZEHT 21,5594 6,415—23,1104 5,591,
FEFRZEH T 24,1944-5,526—28,1324-5,489 L =
NELAERELER Lo,

2. F-2pE

GAP (general all purpose) =Y # — &7 #335 L
7= v F # # 5 (Ohio-Nuclear T 410S) & + >
74 v THHE L 72 RI 7 — # L B3R (GAMMA
11,128 kw) # e, #Rffi31EH, LAO 45 i,
LAO 70 En =KD 75 +—fg & L, WD
T AT B LD T4 % SO0k 717 2 MTTITW,
BRI 4 RIS S MICB 5 7Y £y b
¥ A LTITo 7z,

3. BROLBYUFICEZEmMDOHE

() HEHE

VUF T MBI T —a—F T
CRT#: (= hV v 7 2 64%x64) % v, ZADE
Filck 2 8#TIT -7, HEFFA L LT 2
VLETR SN 389> hypoperfusion—per-
fusion defect & FE43AibE o fill in (IZHS W TIT -
7o, FoAn ok BE # o4 < ¥ Complete redi-
stribution (CR), Incomplete redistribution (IR),
Partial redistribution (PR), No redistribution
(NR), Reversal redistribution (RR) o 5§ 5|2 43
L.z

(2) ERMHE

CRT 4 b <0 7 0 56 B R 3 BE S ehiss L 7238
iz ROI # 3% E L, BE#H o L < WASHOUT
RATE, % UPTAKE RATIO #:kK b 7-4%,

4. BREOEH

R R OERBIRES & #ifT L TNHLBI

Table 2 Angiographic definition of restenosis after
PTCA

*1: an increase of at least 309, from the immediate
post-PTCA stenosis to the follow-up PTCA
stenosis

*2: an immediate post-PTCA stenosis of less than
509 that increased to 70%; at follow-up

*3: an increase in stenosis at follow-up to 10%
below predilation stenosis or higher

*4: a loss of st least 509 of the again achieved at
PTCA
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RD

Pre PTCA

Post PTCA

Reste
(=)

Fig. 1 Case 1. Fifty-four-year old man with angina pectoris. PTCA was performed in the left
anterior descending artery successfully and there was no restenosis. Although stress
ECG suggested restenosis, no redistribution was evident on stress thallium scan.

E X [)

RD

100

%UPTAKE %UPTAKE
RATIO RATIO
70 70
L 1 — ) L 1 |
Pre PTCA Post PTCA RESTE(+) Pre PTCA Post PTCA RESTE(-)
1w 2M 3M M

Fig. 2 Case 2. Forty-one-year old man with Q-wave Fig. 3 Case 3. Sixty-seven-year old man with non-Q-

myocardial infarction in the inferior wall. wave myocardial infarction in the anterior wall.

Initial % UPTAKE RATIO increased appar- We recognized small residual redistribution in

ently after PTCA, but it decreased again with the anterior wall, but initial 9% UPTAKE

the onset of restenosis. RATIO increased gradually after PTCA. He

did not developed restenosis.
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NR | 1 7 1 NR 4 3
RR | 1 1 RR | 2 1 1
PR 1 1 PR
IR | 4 / 3 4 IR 1 1
CR | 7 7 CR | 2
pre post reste pre post reste
PTCA PTCA (+) PTCA PTCA (-)
a: Patients with angina pectoris which developed b: Patients with angina pectoris which developed no
restenosis restenosis
NR 2 NR | 1 5 7
RR 1 RR
PR 1 1 2 PR | 3 2 1
IR 1 1 IR 1 1 1
CR | 3 4 CR | 2
pre post reste pre post reste
PTCA PTCA (+) PTCA PTCA (-)
c: Patients with myocardial infarction which devel- d: Patients with myocardial infarction which devel-
oped restenosis oped no restenosis

Fig. 4 Changes in the pattern of post-stress redistribution. CR =complete redistribution,
RR =reversal redistribution, IR =incomplete redistribution, PR =partial redis-
tribution, NR =no redistribution
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registry D ¥4 (Table 2) (2 L7243 TIHRE L 7=,
EHEFTEl OEZEZBHEZL TV,

5. #eEnE

%7 —# (I mean+SD TR L7-. £BICH T
HEZEREICIT paired & unpaired t-test & v
p<0.05 % 4 > THEAED Y LHEL .

Iv. & =R
1. EFER
(1) sEf 1

Figure 1 12, 54 g0 P 0 E (2 HRE) 9
FISRAERER 2 7R L 72, KR F1T748: (LAD) o PTCA
% 6 2> A ICHBATREORIIRE A R 2 7. AFTLERX
13 PTCA #% 4 B 5% L i ¥ 3 R < &
27205, DY v F TR YIS ML 7 < Bk
#Efs L LHE ¥R,

(2) fEf 2

Figure 2 i2, 41 ®BMH 0 Q KIFE | FREH
WAEFEF E R L. F B %WUPTAKE RATIO
(EE# T O ELZRLE. AREBR~D
PTCA #%, TFhE» FILL IN 3342 L, #1844
i o %UPTAKE RATIO (3 84% 7 & 100% &
&L, Lo LERE IS, FILL IN 2HH
HL %UPTAKERATIO 3 73% L& F L. =
ATEREL R TN s - L E X O
Iz,
(3) JER 3
Figure 3 (3 67 238, LAD 03k Q JEH%E 1
FORZ CIEFAEER TH 5. PTCA 1% & Fgse
B 5o B O H7 1B & B2 255 FILL IN 2%
Fooh, BoTHREELHAEINK. LiL,
WIS i o % UPTAKE RATIO (LAO 45 E&ji
BERRR) 25T+ 5 &, 749789 (3 72 H)—>90%
(6722 H) LMK EL T3S,

2. Anmrlonit

PTCA Hiit4 & Fffse & 5 - e 0 F kI
DNT, BREOFE, MOE OFEEED L
IZ% & w1 (Fig. 4a-4d). BPLE T, PTCA R
12ix 77.8% ol © CR » IR #55L, PTCA #%
i2i3 68.87%, DT NR L ir -7, FEHREHT

601
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P
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rate % PTCA PTCA CAG

Fig. 5 Changes in WASHOUT RATE after PTCA in
patients with the lesion of the left anterior
descending artery. We set the region of interest
in the anterior wall in LAO 45 view.

BHERERH O Y v F THMIVBESERNTLE
HEohgE RT3 2 L THEHREOHENZH T
iz,

LM HEZE T3 PTCA #ijic PR #7374 42333.37%
Lot £ 41.79% oflT PTCA #% b HB45
VERIE L, £ 0BRSS ORI D
L. 7=, 2EHIICE VT PTCA #EN M5
4 5B, FEFRAER T 30.8%, HREH T
4009, L EREFIE - T,

3. WASHOUT RATE O Z{t

Figure 512 LAD 228" %5 12 35 17 5 WASHOUT
RATE (LAO 45 £ #iBEhpg) 0 B{LIZHO W TR
L7z.PTCA ®3hic & - TH B It L 7-WASH-
OUT RATE I RAEES THET T 2 HmAR
Lz,
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reste(+)[
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Fig. 6 Changes in % UPTAKE RATIO after PTCA
in patients with the lesion of the left anterior
descending artery. We set the region of interest
in the anterior wall in LAO 45 view.

4. %UPTAKE RATIO (#EEp0%4t

Figure 6 iz PTCA Hij%% L BREL R - Il
%UPTAKE RATIO (LAO 45 gF #ikzthfg) o
BREELE R Y. w5RiE LAD 1 BRE T, &
Pege &R LTOROSE B 1], FRAE &R L ey
PRI 4 6, FRAE DD - U RN 7
BlThs (FERED L -7 LAD 1 HiRE O
DEEF 1 0B ThHo7c O THE L.
FRZERE T3P ) 4 Fikk > %UPTAKE RATIO
12, BOMET 77.1+£16.1%—93.3+6.1%—84.0+
11.9%, £ 73 OBEEE TR 73.0:4.0%—
88.540.5%—>74.049.9% L PTCA #%IicB bhi
WELFREICHE > THELTWS, izl
FEE A B TIO0 5 B E ] T 66.315.67,—

27 % 75 (1990)

Table 3 Comparison of precision and accuracy in
detecting post-PTCA restenosis of patients
with angina pectoris

Following Exercise Exercise
postPTCA  Angina ECG  Ti-Scinti
o G G
Sensitivity 75 81 100
Specificity 60 80 80
Accuracy 71

81 95

Table 4 Comparison of precision and accuracy in
detecting post-PTCA restenosis of patients
with double vessel disease which do not
suffer from myocardial infarction

Followin, Exercise Exercis

post PTCA Angina~  ECG TiScinti
(%) (%) (%)
Sensitivity 67 100 100
Specificity 50 75 100
Accuracy 57 86 100

Table 5 Comparison of precision and accuracy in
detecting post-PTCA restenosis of patients
with myocardial infarction

Following Exercise Exercise

ﬁ%iﬁ;ﬂzg? Anogina ECG Tl-%cinti
e (%) 7 (°/o)r - (é)
Sensitivity 57 43 100
Specificity 78 89 89
Accuracy 69 69 94

82.147.7%—>82.54+6.9% L tr L A% W iy Ic ik %
EmichdeEZLOND.

5. BREBRUEOE SR

(1) BliE EEIEA )

FEREBARER X Y £ 21 i 16 6] 16 £ i
PTCA ¥ O F k% & Bl B-o THRELE
bhizSHD5 6 4EINR2EIRETh - 7. AR
O s v F 5 sensitivity 23 1009, specificity 73
809, accuracy 2% 952% LtELEHL T W
(Table 3). FREAEDL W SHIO S 5 4 FlBFER
KX VERELREbDA TV,

2HEFRE LS WTHR % L (Table 4), XiB#Eg
DH%E © sensitivity, specificity (Z{EfE T b - 7223,
AROE v v F A, Bt s AR
BICHOhThoTe, £, AMLERTE-T

Presented by Medical*Online



Percutaneous Transluminal Coronary Angioplasty (PTCA) iz 313 2 Bz o 699

Bath & HIE L 72 fER] T b IE L < et & E M
K.
(2) O fHrEEAE

2 16 il 7 ] 7 521 PTCA #OF B 2589,

Z0HH 5K 7% 3 QEEETH -z, A
O v v F T, BIREES THE T 5 % UPTA-
KE RATIO OF{E FH G &, JEFHEREFICR S
NBREEHD %UPTAKE RATIO iR ISLE
ICHELTZW 21T Y &, B sensitivity (1009%)
#5R7 & [R] B 127 specifity (88.89%), accuracy
(93.7%) ##EFE+ 5 = & Ak (Table 5). Zh
It Uil es b o figss oA fif L B K13 sensiti-
Vity DT > TWnB EEZ BRI,

V. & =

AWFsE T PTCA sRIRBHEIIC LR T 5 H
WAL LW+ 5 LTOAROH Y v FOFRME
WL, AU Y v F o CATOERIC
LERHTOD Z LERLT.

PTCA o i it 9] #] 12 12 Gruntig X2 NHLBI
PTCA Registry BB LR LN LD TH - 72
M, BUETRAEEBRERELSMIR L SN D
X950, —F, REORRCHBEAD
BAOMCE->TETEY, BT HERABMERIC
MBS+ 2 HREVFREELEZIOND. BEXOLD
WA F AT L T30~40 Y DERICRAE L, 1
LALOBITPTCAZS B UAIKEZS L&
N30, FHREOTR YRS SEE R
ED, 257 b, 75 L2 NI —hT7—7T
Nz ¥ PTCA Wi fT s oF - FBRICL > TR
BHENTWSED, RIFCHMNCERL L DIFHL
Tz, Z0%, BRATREREORAY
B h > EfE 2 27 5 PTCA i 1T %E ] O F %
BEEOTHEHETHS LEZX LN, FEBETD
ORI 15 & OIERIC X 5 BT LAY, B
DRELERBZ L SABO = nicst LE
BAMRBROFAELRE S TWS. FIZAR
DY YLy FIEBAROERICH L sen-
sitivity, specificity & <, LT v v 7 2~
— 2 4 —# — s EOEMEL Tl MEE > H

HEERIC L BEATES LIS, KR
TR T B BOEER ORHF THLAMOH L v F 23
RLERTERY, FIHBRETEFA LR ZED
sensitivity [IB S N E otz B o THIE
DN SEF O b 4EHIIR 2 HBRETH

D BRI M REE 2 A Wi L L B bh
50, ZoWFh b PEROR Y v F R gk
ML x 5 h specificity LD TRIFTH o -,
¥, 2HOREOBEEEFICB VTR, AMLE
X TIZBA A Tid 75 5> » 7= R LA O HE A3 AT RE
Tholc.

—%, DEFEEREICHT 5 PTCA 13 18 £ %5k
IMEEAT3ER TE—MRICTFEIE NS, FHE
HEEBRICHHT 2 PTCA B ER THod L &L
HRTHR Y202 FHETHELBML TW5. LHE
FEEFI2 X PTCA s3I b RZEIc FILL IN 33
Booh, bENLEMSEEFELTHENLED
NBEFIDETFEL, BHREHAEL 5 LTH
BEORA Y MBI Eh TER, AfECE
WTHIZER D %UPTAKE RATIO # PTCA R
%, FRAERR-> BRI THET 5 L, B
Bl Tix PTCA s Zh % I2 & L 7= 91 1 & filg o
% UPTAKE RATIO #: PTCA HiDfEIC £ CTIET
L. Zhicx LIERRER TREMMBKREL
T bR I F) B 43 Fi s » % UPTAKE RATIO
BHEL TV, ZoBKEITESICL 5 PTCA
BICHEL D %UPTAKE RATIO 2%k ik
T5LNIMEBIC—BT B, ZoHKEFIHT
5z L CHEEMICE T b RS ERICHE
THZLNTETH D, RFETIE, AFRLHE Y
v FREBBET OME, AFMOERICELEY
sensitivity # ;5 L, [FEF IZ& V> specificity % i
T35z LAk,

PTCARIh#% b BEAHVBRET 2 EH K55 =
LRUBIEVEOLNRTEY, ZOHEEIZMI0%L
FLEINTWE2, 20REABIAETHBD, E
FT TR LIz X 9 ic %YUPTAKE RATIO %%
BRI E L TITKBRE&»OEX D &, BEEEIIC
ST OREHIIT > T A3, Braunwald (2 &
% hibernating myocardium o #f S ICHH 4T 5 &
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Hbh 329, PTCA fioESMER IR, PR ©
FEFIC D3 % UPTAKE RATIO ok#ENE A
L WHRELZNEEMT T3, Zofhic
%, PTCA o intramural artery &2 (2 L 2 2L
R, WOLME ORI, BEFERELENLEZDS
NTWD. E£70, FFRAICERE & 3ER T
BOMOBRELRLNS Z ENEWEOBEND
D2, Z OBFF LM ME I T RRIE VS
W AT L RBROER TH - .
SEOBETE T T F—GEANTOHL v F
DF R IC>WTHRE L. B T3 SPECT
(Single Photon Emission Computed Tomography)
# iz imaging 23K T TE Y, EiLEAL
FECFE77 LV ERIEEEDRS. LaL,
PITICH Z K =+ V¥ —Tdh % 12 OWr @ ~D
PR ICHEEY D = &%, Hif - BRERREERTIC
PR EEST S L0 s, ERKOLE VY v
=TT 7+ —lEFITHY, LEODHDHIC
SPECT & BML T\ 5.

VI # =

1) PTCA #%iCHEBICEHHT 2 @MW OBk
LW+ 5 EToOAR Y v FORAMICO VTR
L.

2)  FERZERRMER N, SEEIARLER &
LT A MO A v v F A8 sensitivity, specificity,
accuracy & LR LEL TV,

3)  BlE BEEIEG OB 0 EBIRE IS W T
IEE AR EMIC el U e M8 o AL o ¥
TEICEA TV,

4) FERREEEERICRVTIE, HEMHEC
Iz M AieE o %UPTAKE RATIO ASEgkzs
HEICERTHY, 2T PTCAHICR bhi
BENE KL 72

5) FEFRAEMELES T L RELSESMELEN
HEMMEZRTHINR S, PTCA #0186
K Ic 4 o %UPTAKE RATIO itk 2
FHm2AH 5 Z &L TEHVBFETDH - 7.

AL OEE FH200 AR EFREICTRE
L7z,

27 % 7% (1990)
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Summary

Detection of Restenosis after Successful Percutaneous
Transluminal Coronary Angioplasty (PTCA)
—Usefulness of Exercise Thallium Scintigraphy—

Nobuyuki SHIBA*, Tsunehiko NISHIMURA*, Toshiisa UEHARA*,
Kouhei HAYASHIDA*, Isao MITANI*, Shin-ichirou KUMITA¥,
Tetsuya SumiyosHI** and Kazuo HAzg**

* Department of Radiology, ** Department of Cardiology,
National Cardiovascular Center, Suita, Japan

We studied the efficacy of stress thallium scan
in detecting restenosis after primary successful
PTCA. There were 21 patients with angina pectoris
and 16 patients with previous myocardial infarc-
tion. The sensitivity and the specificity of stress
thallium scan in detecting restenosis were superior
to those of stress electrocardiography or chest pain
complained in follow-up period. In multi-vessel
disease, we could assess the vessel developing
restenosis more easily than stress electrocardio-
graphy. Initial thallium % UPTAKE RATIO was

significantly improved after PTCA but re-
decreased in patients developing restenosis. In
patients showing residual redistribution despite of
not developing restenosis, we could judge vessel
patency by gradually improving initial %,UPTAKE
RATIO after PTCA. Thus, stress thallium scan
proved to be useful in detecting restenosis after
PTCA.
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