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Fig. 1 The method of noninvasive coronary flow
reserve (CFRn).
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Fig. 2 The method of invasive coronary flow reserve
(CFRi).
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LT, 2OTI2mCi &L, 2010 3% XD 54
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#— (First Image) # & L7z. %D, Dipy-
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(Second Image) ##f L7-. T Image izx%tL T,
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i, LAO 45 EEfRic B1¥ 3 K RBBIIR O ECHIK
2B 5 CFRn 2R 7. REPI, LHEE
mE, LMEREE=%—1L7.

2) #Hmpy= ik F fEEE (CFRI) BlEE (Fig. 2)

S 3 B o [ AE 1, Webster #f ! multither-
mister catheter % #IRE VIEAL, BRTICE
B RIF 0 % 48 T ROFRAIRILES £ T W, Goodman

24 %75 (1987)

Table 1 Comparison of hemodynamic data between
CFRi and CFRn

n H.R. M.A.P. D.P.
CFRi 9 6346 105412 9,243+1,613
CFRn 9 64+10 97+16 8,143+1,514
p values NS NS NS

H.R.: heart rate (/min).
M.A.P.: mean arterial blood pressure (mmHg).
D.P.: double product (mmHg/min).

MYy — « v —2 VT, KD IRM@D &
(GCVF) % X WE ##ARIF ML 3R (CSF) &R 7c.
BER, EEERCEPIRERR, 200HoLH
TEAPL & fRo 72 1%, $E1EIB o & M & (First
Flow) # #|E L 7z. # D14, Dipyridamole 0.568
mg/kg # 4 FETHIEL, &5 5 HRISEMT
& (Second Flow) # #l|%E L 7=. Second Flow &
First Flow otz CFRi & LTk® . CFRi g,
CFRn # JIE L723445lopy, Control 1 5], CAD
6 #l, HHD 1 ], HCM 1 | » &3 9 # THIE
L7c. CAD 6 fflix, &FIE/TITRRELZAL,
GCVF okt CFRi & LTHW, {fifE#] i CSF
ol# CFRi L LTRHWE. RES, O M
E, LEREZE=%—LI.

Iv. #& R

1) CFRi, CFRn | 7E/s O M 1TEHRR D LB
(Table 1)

CFRi fil B o L%k (H.R.) 636 (bpm), J£
5 1fi £ (M.A.P.) 105+12 (mmHg), Double Pro-
duct (D.P.) 9,243+1,613 (bpm. mmHg) T &% b,
CFRn J|E®1X, H.R. 64--10 (bpm), M.A.P. 97
+16 (mmHg), D.P. 8,1434-1,514 (bpm. mmHg)
ThY, WFhLERZEEZRBD o7,

2) CFRi, CFRn (Lt#% (Fig. 3)

CFRn i3 CFRi &, HEATEAHEZEDRZ (1=
0.81, p<0.01).

3) CFRn fITERF O MITEIRE D LEEL (Table 2)

Control f5]» H.R. 68+16 (bpm), M.A.P. 8214
(mmHg), D.P. 7,262+1,487 (bpm. mmHg) iz} L,
CAD #| ©ix, H.R. 63+7 (bpm), M.A.P. 9816
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(mmHg), D.P. 8,273+ 1,473 (bpm. mmHg), HHD
# <&, H.R. 69+13 (bpm), M.A.P. 104+15
(mmHg), D.P. 8,448+41,087 (bpm. mmHg), HCM

Table 2 Comparisons of hemodynamic data between
control and patients

n H.R. M.A.P. D.P.
Control 6 68416 82+4 7,262 +1,487
CAD 9 63+7 9846 8,273 +1,473
HHD 6 69413  104+15%  8,44841,087
HCM 13 64112 914+11*  8,681+1,886

*p<0.001 for patients vs. control.

5.0

Y=0.55X + 1.21
N=9

r=0.81
p<0.01

CFRNn

1 1 1
1.2 2.5 3.7 5.0

CFR1
Fig. 3 The relation between CFRn and CFRi.

] <13, H.R. 64+12 (bpm), M.AP. 91+11
(mmHg), D.P. 8,681+1,886 (bpm. mmHg) T&
Control iz )t L T, HHD {|, HCM #] ©
M.AP. 0FER LA 2B (p<0.001).

4) RKEBTO CFRn (2D T (Fig. 4)

Control ff] : 3.704+0.74 iz 564 L, CAD #i| @ JE
FEZEERMr ¢ 2.224-0.19, CAD f|>4F ZLER AT ¢ 2.29
+0.17, HHD | : 2.35+0.27, HCM j : 2.42+
023 L, WFh L FEAREMEEZ R L (p<0.001~
0.005).

5) CAD GIDIEFEESLLICE 1T 5 BEIARIER

& CFRn ORARICDOLT (Fig. 5)

AHA Sy 8ic X 5 759 BAERAL (6 HBhAL) TD
CFRn %, 2.3340.10 ic 3k L, [l 90% LA Epkse
AL (4 TRAD) TiE, 2.06+0.19 L FERIEELE T
L7z (p<0.05). %7, WEHALo CFRn & b, #E
ZEERALD CFRn (2.294£0.17) Li3&EZTH A h o
7=.

V. & %

ek, SEBIRERE 273 MAP. 2, LR
HREZ R D.P. 0 XEi, ETHEEZLILS
€5 LEbh T 3%09, 4E, MAP. 2 D.P.
icED R WIREBIZ T, CFRi & CFRn X EAE
iR &R L, CFRnJEDZEMEEZRLI. /e

> ¥ p<0.005

L ¥% p<0.001

3.7

L X *%
c | % %
™ 2.5
o N

1.2-

- cAD CAD __ HHD HCM

4MI

Fig. 4 Comparisons of CFRn between control and patients. CAD: coronary
artery disease. MI: myocardial infarction. HHD: hypertensive heart
disease. HCM: hypertrophic cardiomyopathy. Standard deviation is

shown for each bar.
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Fig. 5 Comparisons of CFRn between moderate
stenotic area (759%) and severe stenotic area
(>909%) without myocardial infarction. MI:
myocardial infarction. Standard deviation is
shown for each bar.
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TORMEBLETHZ L Ebhi.

VL. ¥ & &
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Summary

Assessment of Noninvasive Coronary Flow Reserve by Two-Successive
Imaging Method Using Thallium-201

Takashi Tsupa*, Michiko URuMA*, Kunio KopERA*, Tomohiko YAMAMOTO¥,
Akira SHIBATA*, Motomasa KIMURA**, Tkuo ODANO**,
Hitoshi HaMA*** and Tohru MITANI***

*The First Department of Internal Medicine, ** Department of Radiology,
Niigata University School of Medicine, Niigata
***Kido Hospital, Niigata

Noninvasive coronary flow reserve (CFRn) was
examined by two-successive imaging method using
thallium-201 and compared with invasive method
(CFRi). CFRn was calculated using Tl myocardial
uptake counts before and after dipyridamole load-
ing (0.568 mg/kg/4 min). CFRi was calculated
using coronary blood flow by thermodilution
method. Patients studied were 9 with coronary ar-
tery disease (CAD), 6 with hypertensive heart
disease (HHD), 13 with hypertrophic cardio-
myopathy (HCM) and 6 control. Among them,
CFRi was examined in 9 patients. There were sig-
nificant positive correlation between CFRn and
CFRi (r=0.81, p<0.01). CFRn was 2.22+0.19

in noninfarcted area with CAD, 2.29+0.17 in in-
farcted area with CAD, 2.3540.27 in HHD and
2.42--0.23 in HCM, respectively. They were sig-
nificantly lower than that (3.70+0.74) in control
(p<0.001~0.005). In noninfarcted area with CAD,
CFRn (2.06+0.74) in severe stenotic area was
significantly lower than that (2.33+0.10) in mod-
erate stenotic area.

In conclusion, CFRn was the effective method
in assessment of coronary reserve noninvasively.

Key words: Coronary reserve, Thallium-201,
Coronary artery disease, Hypertensive heart
disease, Hypertrophic cardiomyopathy.
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