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12 & B R BIAR UM PRI O 3%
BIFR BTG Y~ F 7 T 4% e 7o —

R S N L
BB HE R

BE BYRAFHOTILHY v F7I574 2B, TVIT /¥ AMEIRELZECBT S 08NS
TEEDIR ILAEAE B O B 1 o> 45 % K25t L 7. spasm Bt 14 Bl 13 61 (92.9%) ([ZBEFZRIAE 2D 11 Bl
Bofidms Lz, 50% U Eo @ MILHFI Tl 14 Bl 9 Bl (64.3%) \CREEZRIEXES, £FITHES
ZR L7275, spasm BEMEBITIREEERIEOHIRIZ 1 B (10.0%) 12T E b o7, & 512 SPECT Hih{%
DPHEZELEE 9 SE L, &% minimum washout rate (WOR) mean % 3K &, Planar {2128 F 5Bl
fhy Y LB O B & BS RO EILE (ALMH%) & 3T HARET L7z, U@ MIGRERNIC BT
% minimum WOR mean & AL/H% (V2941 b spasm BEMEGIIZ I LA EIKME %R L (p<0.001), spasm
BB AR TR L7z, O@MEIHRIE SIS BT A LR T O ] REMEARIE S 4, IO RE %

Nigs LB bR

L U ®IC

EEME L MEOBRIEL LT, TrT /ey
ARFER, 7T a) L ERER, EH TR
Bk, @R f e aAER, e RRTAERL EaHI S R
TWw5,

LR & X R LR oo BE i % 7c
W OER LB STEL R &) 219 —@BHED
TFEEIR DRI T 70~ Be ek b E
FINL., Lo L, BWEEIRERRKCOCEED
TEENRIGE % 320 B IEBI 2 RER T 2 L5 1),
FOBRMERIIOVTIIERLB VLW,

Z ZTHEIFRER O TLLERY v F 774 %

* UL AR s b R
*x 8] TR ER
S 7TE1H9H
RERBRSM . 7THE4A3H
BURIGE RS | BT HFEEI AR 201 (B 623)
ER T RN B
F # E &

(ME2E 32: 479-486, 1995)

Hwv, I/ vrame#ikEsEicsids v
@M ENIRDGERER O LR MR IE, B,
Wi LE#E (washout rate), Mli-0Fh 4 Y 7 4 BEUL
(LH) 2tk 25 2 &2k b, UM EB RN
LRI & DR E & FRET L7,

n ¥ &%

KRS L R £ 70 3SR AR F R
T2 L, E#iREZICBVWTHEREZED
38 Bl (B 196, FHERS6L9E) T,
U SEDOBELE, FIE, LHEX A S Vwb o
Il DA

n. 5 &

1) I)T/ECERBEMERE (erg-CAG)
HASEEA], Ca HEHIAIOHK S (EBNRE R
D24 AT LHIE LA, FFa bOo—LiE
Eritol0b, KADOREEKIGERWICZLT
J¥ & Ly KOG, 5, 10,20 y £ TERREY
Bl E L, BERER E 223 O ERE AT
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L : Lung ROI

H : Heart ROI

Fig. 1 Calculation of lung to heart *'T1 uptake ratio (L/
H) in anterior planar image. In addition to
myocardial ROI (H), pulmonary ROI (L) was
placed over the right upper lung of the same size.

Table 1 Patient population and coronary risk factors of

each groups

group S group D group N
n (%) n (%) n (%)
n 14 14 10
Age (y) 58+8 579 55+10
Sex male 11 (78.6%)* 7(50.0%) 1 (10.0%)
female 3(21.4%) 7(50.0%) 9 (90.0%)
Smoking 6(429%) 4(28.6%) 1(10.0%)
Hypertension 4(28.6%) 2(14.3%) 1(10.0%)
Hyperuricemia 3(21.4%) 2(14.3%) 0(0%)
Diabetes mellitus 1 (7.1%) 0(0%) 1 (10.0%)
Obesity 4(28.6%) 4(28.6%) 0(0%)
total cholesterol 183+25 19737 201+34
(mg/dl)
HDL-cholesterol 54+10 57+16 58+9
(mg/dl)

*p<0.005 vs. Group N

T Z DRFT

B
=52

EEIRMEA GEIE) %12 FHEEE

AT\, spasm DFEFEHFED
S AULEE S v VIV E K (LLF ISDN) 2 mg *
i1 o 7.

Spasm A EEFE SN WIGEITIE 20 v idiEK
ISDN 2 mg jEVERIEF 21T o 7.
EENREZOATRIZ L ), ISDN 5.7 & g
LC, caliper 12 & 2 £ T 90% UL EOBRE M4
D spasm % 78§ Bt HE % S B (segmental spasm),

32 % 5 5 (1995)

Table 2 Comparison of clinical findings under the
ergonovine provocation test and hyperventila-

tion test
group S group D group N
n (%) n (%) n (%)

n 14 14 10
erg.

chest symptom 6 (42.9%) 3(21.4%) 2(20.0%)

ECG change 13(929%) 3(21.4%) 1(10.0%)
HV

chest symptom 0 0 0

ECG change 4(28.6%) 1(7.1%) O

erg.=ergonovine provocative test
HV = hyperventilation test

100
(%) S - The ratio of PD

80 78.6 [] The ratio of RD

4.3 64.3

60

40

20

10 10
0 =
group S group D group N

Fig. 2 The incidence of perfusion defect (PD) and
redistribution (RD) in HV-TI myocardial image.

50% DL Lo 0@ HILE 2 R b O % D B (diffuse
spasm), VLB IR S % W EEMERE & NEE (no spasm)
&, 3BRIOHL.
2) BFRER MTILEFY>FT57 1 (HV-
TI)

B E AL 1 RIS 40 B EFNE % 5 4R
Fek, WOl T 2 OERELE B0
DIZZFDOEET, FRUNDGEIXEMNT 45
%12, 'TICI 111 MBq % ##E L#f% & 46, 3k
MR % W% L 72, erg-CAG L [AlAkIZHE
fEEAl, CaFEPLAIOIGEHIH SR L 7.

F— ZPEIITHE 901AF FV 7z, KR
F—HNTULA—VEDRET ) A — 5 3
LA ¥ F0E20% CLBFL 40 BEH 5 Ai#
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°
. ]
20 — .
L °
T! ‘
voE T, ° .
o
, ()
. )
]
0 :
[ [ )
t 1
10 f . :
- L]
20
| 1
p<0.001
L 1 | |
NS p<«0.01
group S group D group N
-0.6%£11.2 6.8+11.1 20.2+75

Fig. 3 The minimum *'Tl washout rate mean of all
segment in each group.

fiL 40 FE ¥ T 180 EElEn % &5t 36 Hn o, 14
M3HTTF—FNELL. 7y A7 LNV
30% TERRL.

SPECT 42#fif% %> %, circumferential profile curve
Z1ER, 2T washout rate (WOR) # & i L, (LR
I, hEs, LEHOZFRERIIDOE LAD, LCX,
RCA FHIBUZ 58], AFF9 FHEIZEBITS WOR D
RIKE % R, ZOFHME HIEHERZE % SAEBIC
17 % minimum WOR mean & L 7-. Planar 12
BWCLHEB L NN L FEEDA L2 5
B L 22RO 2 ) S4B (LH) % 3K (Fig.
1), Bk L OO LH OZE{LE (ALH%) %
BHL, HERELLC.

AL/H% DEHIIZU T OtER T A7,

L/H (Delay) —L/H (Early)
L/H (Early)
npB, THICEL CE28 LOEMDHIEIC L
DAiTo7:. BEIX ANOVA ZEHIRE AV,
p<005s LTEZHELHELL.

AL/H% =

20
]
10 | . }!
L]
- .
L]
L] °
0 L]
o
i
-10 H .
[ ] .
. )
20 s .
L]
L
p<0.001
I | | |
NS p<0.001
group S group D group N

-11.541+9.15 -599+10.19 9.10£3.87
Fig. 4 The percent change of L/H (AL/H%) in each
group.

20—~

y=0.501X-8.989 r=0.58

TI WOR (%)

Fig. 5 Correlation between 2'TI WOR and AL/H%.
Positive correlation was observed.

IvV. # g

1) BOEGEREFICEIT 5 LLEIRET (Table 1)
G, MR, BIUE, HWRAE, WE, mEM0
fE, SIRERMSE, HDL I L A5 0 — VEDEM
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APEX MID

TL-HV early image

TL-HV delayed image

180

LAD
90° LCX 1 270°

RCA

0

e O

© 0

WASHOUT RATE
b4
S0, e =

2S5

-25

32 %5 5 (1995)

BASE

) S R A

186 276 4§/ 9¢  1iso,

Fig. 6 A shortaxis slices of 63-year-old male with segmental vasospasm of rt-coronary artery
induced by ergonovine maleate. Severe defect in inferoposterior wall is observed in
the early image with redistribution of delayed image. The WOR of this region appears

to be markedly reduced.

EEREAFIIOWT, KEHETHEBLZ. HAES
BICBEUNE L, NEICH LAEERZD DS,
ZOMDORTIE, SHMTELROL»r o7, L
L, WIFhORTH SHTZOEEIEHL, N
BT, DRI ZOHFRIMES LHRE L -
2. AL AFu— VOFEfEIX S B, DB, N
FOJEIC 183.4, 197.4, 201.2 mg/dl, HDL I L A
70— )VOFHMEIL 54.5, 56.9, 58.3 mg/dl TW»
FThOFEELZRD o7,

2) EREDERZEAL (Table 2)

Table 2 |Z erg-CAG B & U HV-TI B DFEIK & s
BHZALZ R, AR AR BT S A%
ERIEAR (M, MOEBIERE, MEARRE &) &
ROTIEBNE R o 72 BIFRETIZBITA
ECG Z tOMRIZ, SEIE ST TA 26T, &
EAX T RDORRERAY 1 B, BEtE T KD FERsY 1 6l
e EF o7 DED 1B ST LR %29, erg-
CAG TIE V, s D ST EH %, HV-TICid 11, 111,
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APEX MID BASE

TL-HV early image

TL-HV delayed image .

WASHOUT "RATE ™ =rae ismreacn "
b

S50,

2S

(2

=25

1 b s )
180 270 © 3% 180 ¢
Fig. 7 Ergonovine provocative coronary arteriograms of a 49-year-old male revealed 61% of

diffuse vasoconstriction. SPECT images of the same patient showed defect in the
inferior and anteroseptal wall with redistribution. Dotted lines show mean = SD.
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aVe, VssD ST ER%I/RL, SHEBMHEOTHEMA
HorLBbhi, LI, erg-CAG EHV-TI
D ECG b2 R4 FENHOLNIEL LD
X ehor:.

3) HV-TI DfFtEE EBAHZE (Fig. 2)

SPECT Z#i{%12 B8\ T, RIEBRIRAS Y ¥
FD 70% LT OEM A ERRIBE LT3,
S BT 14 Bl 13 B (92.9%) \ZRIBfE%, O b
11 61 (78.6%) |\ B A % 388, 261 TIERIBAH
BeL7:. DETIZ 14 B 9 Bl (64.3%) \ZBe
BERD, 2OICESfZRO. NETIE16]
(10.0%) \ZRIBB L UBES iR 7.

4) BE O minimum WOR D H1# (Fig. 3)

SPECT 4541412 31F % minimum WOR mean (&
FNENS B —06+11.2%, D # 6.8+11.1%,
N B 202+7.5% T, NHOAHFEEIZEL (p<
0.001), SEEL DEIIIEEEIRD o7,

5) BREMUZ ) 7 LB (LH) (Fig. 4)

L/HOFHMEIES B, DB, NEOMEIZE ],
AL/H% 13 S B —11.54+9.15, D B —5.99+10.19,
N#9.10+3.87 TNHOAFEILE < (p<0.001)
EDOELRERL, SELDEMICIIAEELR
Ol o7z, AL/H% (& minimum WOR & IE D
B %R L7 (r=0.58, p<0.001) (Fig. 5).

V. EFIETR

S#HD 1 FEFI %R T (Fig. 6). 63 BT HV-
T \CCRIBGH Y, TVT /Y BREER
EEERAT, Sy EIECTAHTHRD #3 12 seg-
mental 7 spasm A5E% S L7z, HV-TI SPECT 1%
TIETHREEICBERIE Y 2O, delay 812 TR
RAZHEA M 22O, W% WOR OIEKT4ARL
72. minimum WOR mean {3 8.6+19.1, AL/H% i
—10.81 THo 7.

D H® 1 EB %R T (Fig. 7). 49 B M T HV-
TI 2T VSA % 5Ebh, erg-CAG T, 20 yiEiE
%, GEBINRIZ ISDN EERICHERK61% O,
TR FATEE 59% O @ YEIE % 328 72, HV-TI
SPECT £ T3 TEE, IRB & UHIEED — &I ER
BEORBERO, ReEehBofmtnrlL, SHE

32 % 5 5 (1995)

%12 delay {& CH O % 328 2 #3575  low WOR
THHDEEDIZ, £1KD WOR b HEIIEfE T,
minimum WOR mean (3 —2.8+10.3, AL/H%!%
—13.60 TH o 7:.

VI £ =

T e R R F D LT S BECRME R
FBEHOREIGVWI EELEARVEHLEED
nEELVOHREE —HTHHERTHo7. HV-
T EEBRISEENNR % B3B8 % 1T 22
HAEIR D ECG 1L b erg-CAG £ 1132 H 128X ¥
TEREIMITTE2bDEEZLNI. bhvbh
DFEBITIE S BHDOHMEZRIL 924% L&V, D
FIIBWTY 643% WIBEMATRAZZ®, $/2D
F£® minimum WOR mean 8 £ Uf AL/H% (W
NO NBEEEEZAD. 512, minimum
WOR mean & AL/H% (ZIEQOHE % /KL, NED
HALMH% BPIEDOEZX L B2 00 SEEE DD
BT LR R EI RSN, LAL, erg-
CAG FFR & HV-TI BT BBt —5 L &
WIEBIAS S BRI 4 BIFFAE L, SRR RR T
% spasm IO G5, 512 dvasErE
B &) BRFHFEDECIZE Y, LFLLHE
—DBEFFMTE TV RVDTIE L WVD, &
JMES IR SR,

IV T ¥ AREEIRELE S B L OB
WEB T YT LALHY v F 77745230 Th
bIEBHEAR MEDOBIIE L LTI TV S
TEH, HBEEIZBVTerg-CAG % golden standard
ELZHE, 90% LA EDOREY spasm @ HV-TI
IZX DM DRI 81%, FHFREIZ100%, IF
FHEIIB8D THD.

WIT RS v F 75 7 4128V 5 washout rate
DIRAEISTEERFE D) — BRI T L
MABIEOZHIEHTHY, S HICLHEERE
T5ELHEMOESLFIIAEICLAT AV L
PHE SN TWwA, L/HIZLVEDP, LVEF, fE
BB (A8 & L L, BRBsOE LR % R
FrunbhTwnaom,

CEBMIH 2 ERMGEE L O 208 DR
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HENBLEZATHY, spasm & & H 2T w
Mg b %<, H—LARBREIBOATLRVONH
KThs. HEAko2iE, 208U EIZb-> T
BIED 50% VL _EO diffuse constriction % £ L 7235
xRS IEE LT A DS, HESY I,
50% EREMEETH L, BREMHIE 25% DT
75% LL L@ diffuse constriction % 254E & A7z § D
PELTIEeWVD, EHELTWS. 256, A
oW ISR L L FLERB IR ORI EH
L, %L 99% U ELOEERGEE & 7T bDDAH
WD HFLERIBIER O A L 72 58 5 2 2L AR R I
MEHEND EHEL TWD, HEEHW (LE%EE
(spasm) &1E, M—XADEFEITTHIZ L D HLIE
RLLENELZ EORMIKEL B TIKEL L,
50% LA EDOPE#KE/IN % spasm & EFE, U@ D
spasm I ZH L 728 T 5, 62.6% HBEEITH -
ToEHmELTWA, Spasm 3EMIEFFOI L9 Y
MoNTBY), BFRIAHTHEFE—ATHE
EPER L B RIOMW D spasm 2 BODH T LD
HLEVHONTVEYW,

Z DX HIT, KRR R ERR BT
wide spectrum ZJFEEART EE X LN DD,
BB E R THEREEHET 20 E ) »
Fea L BRHD D LA, Shlbiubitid 2T L
PrFTT 74 EHWT 50% LA kDU E I
BICLARERDIK T 2 MERET 5 2 &S TE, N
WRERVEDLEEZ LN, L, LR
DR TSR SN END EDORED.LAREE
#52500%07%0, SLIKRFTILENHS
EBEbh.

VIL. #& B

B E R 2T LHR Y F T 74 R,
IV I ¥y AREENREREIC BT S ENE
EIRIKEREGI O LA IR IM O WA ARET L7z, U@
T EMIR IAERER C (2 LAR MR 4R, Bof, o
W H L (washout rate), Bli0ER S Y 7 L EBEUL
(L/H) % spasm [mPERE, PEMRFExfILcE
%, PRI L 2R ER L, BRMEEE3E
BEEARLL. 202 Ers, UEMIEEERIC

B L LHERETI RSN

KA XOEFIIHE 57 MHREIRGZFRFENES
(FEh), $£3BEABAMEZEES (EHTH) BV
THEEKLL.
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Summary

Clinical Significance of Diffuse Vasoconstriction of Coronary Arteries
—A Study Using Hyperventilation Thallium-201 Myocardial Imaging—

Maki Katamura*, Akiyoshi MatsuMuro*, Sakae Tamacaki*, Satoaki MATOBA¥,
Hikari Tsun*, Makoto Kitamura*, Kenji Miyao* and Minoru MURATA**

*Department of Medicine, **Department of Radiology, Kyoto Second Red Cross Hospital

Hyperventilation Thallium-201 imaging was evalu-
ated for the examination of the existence of ischemia
in the cases of diffuse vasoconstriction under the er-
gonovine maleate provocative test for coronary artery.
Transient myocardial perfusion defect (PD) was dem-
onstrated in 14 patients with ergonovine induced
vasospasm (group S), and 13 of these patients also
demonstrated redistribution (RD) (92.4%). In 14 pa-
tients with diffuse vasoconstriction (group D), nine
demonstrated PD, and all of them revealed RD. On
the other hand, only one of ten (10%) patients demon-
strated PD and RD in a group of patients without
spasm or diffuse vasoconstriction (group N). In addi-
tion, the left ventricular myocardium was divided into

nine segments on a SPECT image, and the mean mini-
mum washout rate (WOR) of each segment was evalu-
ated. These values were compared with the percent
change of the lung/heart ratio between early and de-
layed images (AL/H%). Both the mean minimum
WOR mean and AL/H% of group D were significantly
smaller than that of group N (p<<0.001), and only
approximated to group S. Thus, the possibility of myo-
cardial ischemia of diffuse vasoconstrictive coronary
artery is implicated and such patients are supposed to
be treated medically as vasospastic angina.

Key words: Diffuse coronary vasoconstriction,
Hyperventilation thallium-201 image, Ergonovine.
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