(| %)

1169

BB B first-pass radionuclide ventriculography (Z X %
KE 0P D R FE D RO T

—sector EEZHWT—

e Asmt B —*
e EF Be EAY
Bag R

[ S

AR Y & OB

|y SEE)ETT first-pass radionuclide ventriculography # HEEIREREE 65, EXEERZET 5 18
FlHEST Lz, EE% So0 sector i3EIL, EELfkL4% sector L icFREMMBZER L, LVEF, Time
to End Systole (TES) & L7-. 4 sector ic>WT, &0 TES tE=2kn TES nEZthFhKD,
Z OYfE % Variation of TES & L, %= asynchrony 0iE#E L Liz. LVEF TiZIEEEENRIES » mean
—2SD fPLF %, Variation of TES G/t mean+2 SD {ELL L B¥ L L, EHREEORHYT-72. &
83 ffliz 3313 5 sensitivity, specificity (- #hFh, LVEF Tix&Hre 35%, 83%, EEI A TR 63%, 83%,
BT X BES (4) 51%, 83%, Variation of TES Tix 2 75 %, 78 %, XEBIA RS 88 %, 83%, 460%,
89% Th o7z, LFEELZ TRV No MI & 33 filic i) 5 sensitivity 1%, LVEF Tix5c#s 9%, EE)
e 52%, 458% T& Y, Variation of TES T3 64%, EBIATREI%, 473% Tho7-. EH)
£ T 0 Variation of TES |3 E$)& % LVEF, ALVEF } ) i, FEICE VIR 2R L7z (p<0.01). *
72 1 BREHI D LVEF 2 X 2 2HRi, EBARR, 4 L1 31% LK1 728, Variation of TES Ti,
EH AR 100%, 462% To Y, LVEF |l LE»o72. Z0X 5z Variation of TES 1%, [z &
) EH & 4% asynchrony # S RB L, EEIRERBORBIZERAZIEETH S LEL b hi-.

L # &

Radionuclide ventriculography (RNV) %, [
e JERBERICEIETE 2 B L LT, LA ER
LT3, RICEBRKEORBEICR T 3 20F
Az T, xR ELH B1D, Lirlz
DRAETRET S HED H559. Bonow 53,
sector ¥RIZ & ) EEINMEO A — & ERFML,

* IR FEFRE AR

¥ A TRESHRE
bhd A B B IR B AU R
Zft:tESAI0H
BcfaZAt  TE6 A 20 H
BIRIEERSG © W THERETE 2-2-2 (8 990-23)

IWERFEZESFE—NE
woa K m

DFEEZRD R WRMEREICBNT, EEIX
MOR—HEPEEEI VIR THE L Hs
LTwW37, LaL first-pass (51T, Z o sector
EE2 AW TESIRERORE * 1T - o3k
Eu.

A% o B iE, EH AR first-pass RNV |2
BT, sector EE A WTESERED A —M %
R L, EHREEORIBICETZZ0EH
HIZOWTEERHR L MERANT L ThH 5.

II. ¥RELVFE
¥ R

R, EHREEEE 65 (B S14l, %«
P14 6], FHFE 53.6 3% T, LAEEZRD
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7e.vy No MI B335 L LHEZE 2380 5 MI B 32
FlThsd. BHECHFEL LEREOREQER
IUF YV T ALY v F 7T A EORIBE SH]
Bl TSULEDRE*FERELTR L, K
EEBIREONGRIE, 1 BRE2T6, SHRZ 38
BlTdsd. ZRIEFETERISF (BH12M], ik
6 ], F¥54EHm 47.2 i) % Control FE & L 7-.
;] &
1. First-Pass Radionuclide Ventriculography
JEH AT Radionuclide ventriculography (RNV)
i, MBIz =2 — 21X BLEBEAR Q5W
VBB L, 3B ZLIC 25 W o i) 2 F
vy, symptom limited THi{T L7z, LERXZ CMs
ZTE=%—L, EF1IHTLZRELL. A&
i DT RIE, MEOHB, 0.1mV Ll EoEil
# ST {KF, target heart rate & L 7-. B K&
i1z, Tc-99m diethylene-triamine-pentaacetic-acid
(DTPA) 740 MBq 20 mCi) # A&7k 20m/ L
bic, AFNEARE Y bolus o THABWFEL, MK
{ZIE T TARBISML 30 BEEX V, list mode TF—#
PN L 2. & bic 1 EER%ICKERE RNV 26
FUL7-. {Ef#%E %, slant-hole collimator % 3
#F L7=v v F# # 5 Ohio-Nuclear X 410S » # >
TAVTEELIRESRT — 7 LR Y v~ —
11 (DECHH) Td 5. 7 — # AL H %, frame
mode |2 L 7-1%, =IO (ROD) 23
EL, time activity gh# Z fERE L 72. kic time
activity HigR OZEEMHORKIE LV 1~2.L3HE12»
b, 4~6 LIME LT, Rz HAEL L2 1.0
BAHioEZEEEZ207 v — A TEML 2. Eifiz
2Ry 7 AP AL X 2x32 TEML, 1= 1Y
v Rblc ) OFE AV Y b iE 200~250, 4ME
BBIZTmm Ligolz. TLTF—F % 64X64 <
MYy 7 RICHF LIk, REEZIERHIL LT
EEIEREMGEZMRY ML, FEL0HED 124
WEZEDFEHAOLNILZIZLT, v =27 AT
EZE 2L EIR (ROI) 3% 7E L7-. background
BEZERBEO LMY v 7 25MillI22= Y v 2
ZETREL. £ZZROLDO 7 7o k75 back-
ground 7 v hERLE, | LDEASOEEEE

26 %9 =5 (1989)

R EZER, 77—V = 4 REELZTo72. 20
gL Y, EEEME (LVEF) LIEREA 5T
#EFRH = T o %R Time to End Systole (TES) #
BH L7, &0I2AEZEROL %2, ~=27 ) TH
FELIZHNEOHLIS, HEHRIC & 45 iz nE
L, DERRE, WEORER S5 T 0R
D12 2k, EEBEIZxET 5 550 sector
ROI # 27/, = L T4 sector Z L IZRFEICE
Bl ERIL, TES 2HH L7z, 5547z TES
1%, heart rate DFEE /D +57-», R-Rin-
terval CRRLME L TH W, EE£(k» TES
L4 sector » TES » ZE%# ZzhZFhRy, oI
¥4 {E % Variation of TES & L, 7 = asynchrony
DIEHE L L 7= (Figs. 1, 2). Variation of TES o,
intraobserver variability (% 2.7--2.6, interobserver
variability % 2.9+£2.1 TH - 7.

2. DgHrF—F g

2PN Y 7 — T MEEEZ T L. EEIR
1513 Judkins 12 TIT Vv, FEFERIC 5%
DEORENRHZHBEEHEREL L. $EEE
BEoHE—RGz, AHA OF ik, 5o
@ segment (Z4yE| L, 4 segment Z L |2 Nor-
mal: 0, Hypokinesis: 1, Akinesis: 2, Dyskinesis: 3
EHREA IS score ZHEL, TOFHMEE
asynergy score & L 7-.

B

Z RO LY HEIZ mean+SD THRR LIz, SR
D He#zizix, paired ttest & 2 RREXZ AV, &
BRES, KRGEEREL L.

III. £ £

1. Variation of TES O E#

1) EZE¥EE D asynergy score & o BE

bR b i Variation of TES # /= asynchrony
OB L LTHWEY, ThiEEEFI VR
7= asynergy score M E % ¥ 7 L7-. Variation
of TES & asynergy score & o [ 2 1%, r=0.82,
p<0.01 L BAF/ZIEFERE 2338 » b h /- (Fig. 3).
Variation of TES 73 KT 5% £ asynergy score
LRKThotz.

Presented by Medical*Online
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First-pass Radionuclide Ventriculography

Volume Curve

(%)
100-!'-‘ Jooe
°, eF o
50+ .| .
TES
0 A 'S 1 A i 1 1 A 1 J
(msec)

EF : Ejection Fraction (%)

TES : Time to End Systole (msec)

i (global TES - sector TES)?
Variation of TES : n=A

n-1

Fig. 1 Left ventricle was divided into 5 sectors. Volume curves were generated for global
left ventricle and each sector. Then LVEF, TES and Variation of TES were
calculated.

Fig. 2 Five sectors and their volume curves.
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LVG Asynergy Score

r=0.82
20- .. p<0.01
N=83
1.0
O _
0 ' 100
Variation of TES

Fig. 3 Correlation between Variation of TES at rest
and LVG asynergy score. LVG: left ventri-
culography.

LVEF

100 r=-0.65

0 100
Variation of TES

Fig. 4 Correlation between Variation of TES and
LVEF at rest.

26 %9 & (1989)

LVEF
% ~ PLOOT NS NS
100,
T
*

’ rest ex. rest ex. rest ex.
Control No MI Mi
n=18 n=33 n=32

Fig. 5 LVEF responses to exercise for the control
group and for the patients with coronary artery
disease. * p<0.01 vs. LVEF at rest of the con-
trol group.

Variation of TES

p<0.05 p<0.01 NS
- rest ex. rest ex. rest ex.
Control No MI Mi
n=18 n=33 n=32

Fig. 6 The changes in Variation of TES during exer-
cise for the control group and for the patients
with coronary artery disease. * p<0.01 vs. Vari-
ation of TES at rest of the control group.
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%
100+

)

C—1Sensitivity
Specificity

rest ex.

LVEF

rest ex. A

Variation of TES

Fig. 7 Coronary artery disease sensitivity and specificity for LVEF and Variation of TES.
*p<0.01 vs. LVEF at rest. **p<0.01 vs. LVEF during exercise and 4LVEF.

2) Variation of TES & /£=EiHi= (LVEF) &
o B

Ze#W% Variation of TES & % # 8% LVEF L @
fEizix, Fig. 4 127+ & 512 r=-0.65, p<0.01
LHERADOHEERED b7z, Variation of TES
M EE ¢, % asynchrony A K Td % 1% &,
LVEF 3 {&fEZ = L7z,

2. LVEF ¢} Variation of TES 0 ;EBh& =&

3%it

Control £, NoMI &, MI#E#BoBDIZRIT
%, LVEF, Variation of TES 0 & # 5 L OE
B AR OfE % >R (Figs. 5, 6).

1) Control #» LVEF 3 EFAMRICLIVEE
IZ# K L (61.64+4.8%—73.7+5.8%, p<0.01),
Variation of TES iz HE /K F L7 (21.4+3.8—
16.4+2.8, p<0.05).

2) No MI # i3, L¥#Eo LVEF (1 Control
FELERRBOL WD, EFARICL VBERIEIADL
A 75 A o 7-. Variation of TES 13, Z# BF i
Control EEX VLA EICKTH Y (21.4+3.8 vs.
34.8+17.1, p<0.01). EBNAMICI YV EHIZHE
2R L7z (34.8417.1—52.8426.2, p<<0.01).

3) MIBTidLFkked v Control BT H,
LVEF (3 & & (61.6+4.8% vs. 46.9+14.2%, p<
0.01), Variation of TES 3 51& (21.4+3.8 vs. 60.8
+£27.2, p<0.01) THo7z. EEBAR ICL 3Tk

% * %
100+ 94
=2
«| |73
64
52 58
9
o-
rest ex. A restex. A
LVEF Variation of TES

Fig. 8 Comparison of coronary artery disease sensi-
tivity between LVEF and Variation of TES in
No MI patients.
*p<0.01 vs. LVEF at rest.
**p<0.01 vs. LVEF during exercise and
ALVEF.

121 LVEF, Variation of TES & 3,12, —EDHE
MIZR 6N ho T,
3. BEIIRE B D ZHTIC$H [+ B Variation of
TES & LVEF E8:

LVEF 3 X O Variation of TES 3 0 38 D o,
TERE, EEIAME, BIUToE L dEHN
T, EERKEEOKRH 1T - <. LVEF T
Control #£» mean—2 SD (% # i 52%, EEA
kg 629%, 4 +39%) #, Variation of TES T
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% *
- 100
100 ™ 190
75 &
65 62
31 31
0 P
SVD MVD SVD MVD SVD MVD SVD MVD
ex. A ex. A
LVEF Variation of TES

Fig. 9 Sensitivity for the detection of coronary artery
disease with No MI patients.
*p<0.01 vs. LVEF during exercise and 4JLVEF
for SVD.
SVD: single vessel disease.
MVD: multi vessel disease.

mean-+2 SD (Z##RF 29, E B A T RF 22, 4 +4)
% Normal limit & L7z,

1) 283fFlickiT 3, EENREERH D sen-
sitivity, specificity # 53 (Fig. 7). sensitivity |3%2
B, EBANE, BXU0ZzoEksdLd
Variation of TES » %7 LVEF XV 4 B fE T
- 72. %7z Variation of TES o specificity (%,
LVEF L 2iER%Th - 7.

2) No MI & 33 iz 3817 % sensitivity Z /5§
(Fig. 8). Variation of TES |3%c#0s, SEBIATRRE,
4L L LVEF XY L EETH Y, FICEBAT
¥ o Variation of TES 12 94% L BVW2R &
L7z, zhiz, B EI<AVWOh3EETHIE
)& B » LVEF, JLVEF X Y L, BB ICE» -
7z (p<0.01).

3) ¥kiz No MI #2301 T 1 BURZE (13 #i),
SERE (20 ) 1zdo i, sensitivity Z B & L 72
(Fig. 9). EBh & # ks LVEF, JLVEF |2 X 5 1 ¥
REOLMRIT L LI231% L&D - 722,
Variation of TES T3 1 B/R%E, SHRELLE
WBBR Y R L. SESHARRE TES, 4TES iz X
3 1 RE o2 W R, #EE AR LVEF,
ALVEF kv L FEIZE - 7z (p<0.01).

26 % 9 5 (1989)

Iv. = =

1. Sector ;&[T & B 24T

Radionuclide ventriculography (RNV) 12 X %
BEIREROSZH Iz WT, EEEHZE (LVEF),
ALAHARHT (phase analysis) X FH ThHd L Ebh
T3, EEHARE O LVEF % Wiz 0%
{b4> ALVEF 2% b X <Hwbh, BHRAEY
LEIhTnad., L LFBEER ETH LVEF,
phase DEE 1B LMW FERE IRV E WO HE
R, EBER, BREL LS T, RNV
X 2 EBIEEOSHICIRALEHZ LT D
DY 3550, phase analysis (%, 1 €7 A dHiz
DDHT Y EBDRNDT—F OEHRKE L,
7Yz 1REVWL2KEETLMNERT S 2
EARTERW. TOwEFE AT phase 0T 5
DEBRRALNBZZ LB H Y, phase analysis %5
BIRERORBICAWS DI, BABSHZ LED
nNTn39, bhbihit sector analysis?19 % Fj v\
T, 550% sector Z & ICRIAMEEREZ R D -
2%, % sector @ A v v b %+ 4 (3,000~4,000)
Thole. ZOHDT—% OEBNINEL, 7—
VIDARFETELTZZLENTE, BEHLE
NS A= FEFETE S LEL BN, 4 sector
» TES L EELED TES 0ER2 ZThZhRy,
* Ot {E % Variation of TES & L, zh%2ZE
38 asynchrony D& & L7?. first-pass k12T,
=D X 7z sector analysis 12 & 3 ZE UHE D ALAE
DXL EEERTM LI ET L, Ezh
EHREROBRHICICA LR E b L.

2. First-Pass i% [ D L\ T— i S — L L H58E

EE DR

Radionuclide ventriculography <i%, [»7"—
TRk BIL{IfThhT 5, first-pass gE11~13)
Tix, @count 234> 75 vy, @arrhythmia o g4
IR, QRFEHICLEEEL » b hizw,
REDREVSToNB., LirLbhbhokik
T, 1E7erdblcYoh vy hix, 200~250
L+ THY, ToFRERTEILEX LN,
—7, OMRIZE 2HEBROEENORELE 5 F /s
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W, QEBROEBIOEEL 5 v, Qback-
ground @ count 23KV, DEKRAFEFD data
IRETES, HEFLOFERDB.

3. LVEF ¢& Variation of TES

LVEF iz kX 2 2kRiz, bhbhoBRFFTLR
B+ LRE XY, FiClIEFREOBERIT
319% L{&<, LVEF TROLFHEL D EVIET
LTWAEWIEREORHIZEEL W EX SR,
Variation of TES (% %k, EBIARE, 4 WT
fvh LVEF XY b J\0WBEiREZRL, 1ERRED
ZEZLERTH o . BIEBARFE O Varia-
tion of TES 13, bLBWEIEL, EEATR
D EMIZE Y5l &E# 2 &h 3 K£ZE asynchrony 7%,
FEURHLY 5 EEX bR

L 7> L Variation of TES I EE L&KL LTH
EBETHY, EPREROFELMDZLIITE
%%, TOEBIREEOTMEZEET S Z LizH
HTHY, SHRORMVMLELEX bR,

No MI £ T, L##fs LVEF IC RE 2B DD
X 9% Thol22, 649 1z Variation of TES &
REZRO. DHEEZRO L WEBSIREERR

T, LVEF ZEETh3ICb bbby, EX
IHE DRFFH DT 5> & (asynchrony) 23K T & 3
BEVEEERETS ZLARE R,

4. IVFIEEEICEH T HELE asynchrony D E4L

DMEHEZE R b i No MI 2T, Variation
of TES 13 EEH AR Iz X Y HEI#AL (Fig. 6).
EHARIC X Y Bl 23 & h, E= asynchrony
BHERLILbLDLEX DR, L LEENEE
T2 MIEETI, EBARICX 3BIT—ED
BEREVAERD bR hrotz. HEOKEE, 20
viability, BFELOMEM OB EL L4 LHF S,
58 asynchrony O (L2 BB 3720 LEZD
izld,

V. & B
EEREEEECST, EXTEBIREF S 51851

iz, first-pass radionuclide ventriculography # {7
-7z, sector analysis iz & Y B H L 7= Variation
of TES %, 72 asynchrony D3E&E L L EEIIRE

BoOBRH*®R2%, LVEF L olEEx T - 7.

1) Z=E¥EE » asynergy score & Variation of
TES o [§]izix, r=0.82 & BiFzEAAE LN
7cs

2) Variation of TES |2 & % TEEIRER D 2T
R, LVEF 2l LE» o 2. BIESARRED
Variation of TES (%, sensitivity 889;, specificity
830 LRIFTH oI,

3) DAFEEZEBDRVECENTYD, Varia-
tion of TES 3 H T, EBNAMRF » Variation of
TES 1% sensitivity 949 T& Y, B A R#F LVEF,
ALVEF X ) L FEEICE» o, %7 LVEF Tik
RHOBEL W1 EREOZHICLAERTH o 2.

Z DX 5z, Variation of TES 13EMic X v 5]
¥z S5 E= asynchrony %, EEMIC ZM
THZENFETHY, EPREROREICER
BIEETHI LEX LN
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Summary

Detection of Coronary Artery Disease by Exercise Radionuclide
Ventriculography: Using Sector Analysis

Yasuchika TAKEISHI*, Ichiro ToNOOKA*, Mitsuhiko MEGURO*, Hikaru HosHr*,
Yoshiko YamMaGcucHI*, Tkuto MASAKANE*, Kai TsUIKI*, Shoji YAsur*,
Akio KoMATANI** and Kazuei TAKAHASHI***

*First Department of Internal Medicine, ** Department of Radiology,
Yamagata University School of Medicine
*** Department of Radiology, Yamagata University Hospital

Exercise first-pass radionuclide ventriculography
was performed on 65 patients with coronary artery
disease (CAD) and 18 control subjects with normal
coronary artery. Left ventricle (LV) was divided
into 5 sectors in radial, and volume curves were
generated for whole LV and each sector for estimat-
ing LVEF and time to end systole (TES). The dif-
ferences of TES between whole LV and each sector
were calculated and these 5 differences were
averaged (Variation of TES). We defined this
Variation of TES as an index of LV asynchrony,

and used for detection of CAD. The overall sensi-
tivity and specificity for identifying CAD were
639 and 839 (LVEF during exercise), 51%; and
839, (ALVEF). Variation of TES during exercise
had a sensitivity and a specificity of 889, and 839,
and was more sensitive than both LVEF during
exercise and 4ALVEF (p<0.01). In conclusion,
Variation of TES was a good marker of LV asyn-
chrony and useful for the detection of CAD.

Key words: First-pass radionuclide ventriculo-
graphy, Coronary artery disease, Sector analysis.
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