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Fig. 1.

ECG and aortic pressure curve during recording of selective left coronary dye

- dilution curve in case 8. Note no change in both ECG and aortic pressure.
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Fig. 2. Successively recorded selective right coronary dye - dilution curves in case 15.
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Table 2. Successively recorded dye-dilution curves

A. RCA Dye-Dilution Curves

1st Trial 2nd Trial Difference between dupli-
Case AT PT MTT AT PT MTT | cate measurements of MTT
(sec.) (sec.) (sec.) (sec.)  (sec.) (sec) (%)

KK 3.0 © 8.5 12.9 3.0 8.0 13.6 5

SM 2.5 6.0 8.2 2.0 6.5 8.7 6

MT 2.5 8.0 9.7 2.0 7.7 9.1 6

SN 2.5 7.3 9.5 2.0 7.8 8.9 6

SS 3.0 9.0 12.0 3.5 9.3 12.4 3

MF 2.5 6.7 8.3 2.0 6.0 8.4 1

YN 0.5 5.7 9.2 1.0 6.2 9.4 2

Mean 2.4 7.3 10.0 2.2 7.4 10.0 4.1

SD 0.8 1.2 1.7 0.7 1.1 1.9
B. LCA Dye-Dilution Curves

1st Trial 2nd Trial Difference between dupli-
Case AT PT MTT AT PT MTT cate measurements of MTT
(sec.) (sec.) (sec.) (sec.) (sec.) (sec.) (%)

KO 2.5 7.5 9.1 1.5 7.0 8.8 3

SN 1.7 5.3 8.0 1.5 5.5 8.3 4

KM 1.5 5.2 7.2 2.0 6.2 7.9 10

MK 1.5 7.0 9.2 1.5 7.3 9.6 4

YN 1.0 5.2 8.3 1.0 5.0 8.8 6

Mean 1.6 6.0 8.4 1.5 6.2 8.7 5.4

SD 0.5 1.0 0.7 0.3 0.9 0.6

As for reproducibility of this method, differences between two seccessively measured mean
transit times in the right coronary artery (RCA) and the left one (LCA) were small : 4.19% and

5.4% respectively.

N
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1
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Fig.3. A -D: Deformea selective dye - dilution curves of right coronary artery in
cases 7, 8, 9 and 17, where nearly 100 % stenosis of right coronary artery was .
demonstrated by selective arteriograms. E: Normal selective dye - dilution curve
of left coronary artery in case 17, where good collateral circulation of coronary
artery from left to right was demonstrated by selective coronary arteriogram.
Abbreviations: RCA=right coronary artery, LCA=left coronary artery, MPA=

main pulmonary artery.
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Photograph 1. Selective coronary arteriograms in
case 7, 8, 9 and 17.

A Selective right coronary arteriogram in the left
anterior oblique view in case 7, demonstrating
total obstruction 2 - 3 cm beyond the ostium.

B: Seletive right coronary arteriogram in the
right anterior oblique view in case 8, demonstrat-
ing 99% stenosis at the ostium and total obstruc-
tion in two thirds of the right coronary artery.

C: Selective right coronary arteriogram in the
fxght anterior oblique view in cdse 9, demonstrat-
ing 99 9% stenosis 4 - 5 cm beyond the ostium.

D: Selective right coronary arteriogram in the left
anterior oblique view in case 17, demonstrating
total obstruction 1-2 cm beyond the ostium.

E: Selective left coronary arteriogram in the left
anterior oblique view in case 17, demonstrating
good collateral circulation from left coronary
artery to right coronary artery.
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Fig.4. A & B: Deformed dye - dilution curves of left coronary artery in case 1 and
15, where nearly 100 % stenosis of left coronary artery was demonstrated by
selective coronary arteriograms. C: Normal selective dye - dilution curve of right
coronary artery in case 15, where good collateral circulation from right coronary
artery to left coronary artery was demonstrated.

Photograph 2. Selective coronary arteiograms in
cases 1, 3 and 15

A Selective left coronary arteriogram in the right B: Selective left coronary arteriogram in the right
anterior oblique view in case 1, demonstrating anterior oblique view in case 15, demonstrating
99 % stenosis in the left anterior descending total obstruction in the left anterior descending
artery proximal to the ostium of 1st diagonal artery and total obstruction in the left circumflex
branch, and total obstruction in the left cir- artery distal to the origin of posterolatera
cumflex artery. branch.
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C: Selective right coronary arteriogram in the left
anterior oblique view in case 15, demonstrating
good collateral circulation from the right corona-
ry artery to the left coronary artery.

R, recipient vessel TH 512 d »hb & ¢, ERBIRK
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D: Selective left coronary arteriogram in the right
anterior oblique view in case 3, demonstrating
total obstruction in the left anterior descending
artry, although the left anterior descending
artery beyond the obstruction is fully figured by
good bridge collateral circulations.
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Fig.5. Analysis of selective dye - dilution curves.

left coronary artery

1571

AT BT T MTT

Abbreviations: AT =appearance time, BT =build- up time, Ts=1/slope, MTT=mean transit

time.

e

=coronary heart disease group. (mean+SD) H_|=normal coronary artery
group. (mean®SD), *=not significant difference.

Note no significant difference in AT, BT, Ts. and MTT in both right and left coronary artery
between coronary heart disease group and normal coronary artery grop.
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Fig.6. Correlation between the length of right
coronary artery and mean transit time of
right coronary artery in normal coronary artery
group. Abbreviations: RCA - MTT =mean tran-
sit time of right coronary artery, NS*=not
significant correlation.

Mo,

2) TEHYTEEREERT & double product @ [ 8 i, IE®
TEEIREED BEIRE LG 8EHEM & double product ®
BfeRT. EREEHRERNR U HIKBVW TR, y=
14.6—0.0005 x DBAFME SN, BRI I1HLUTIZT
r=—0.735 DB BEOHEEIE >z, ARCERER
EIARESIEE 17T R B W TiE, y=14.0—0.0007 x DFF
FEHBsN, EREIBUTE T r=—0.71 OFED
HERE LN,

3) TEIEEREH E AEPRAMAR W, E

HRBIERRE TT - 1 aRE R RO BoEEmRE
LEETERPAROBRERT. EEEREREN
B13FIcBVTR, y=7.2+0.02 x DEMERELA,
fERREE 1% AT 2T r=0.822 OB BEOHBEHNE shh,
Bk, ERAETEIRESR 17 Mz »T, y=7.0+
0.0l x OBERBB SN, EHEESRLUTIZT r=0.4%
OEEOHEEBE SN,

4) THYEREEHE & BHAE | K 10 &, E¥ Sk
B BEBIRESEERREN L BREAEOBEGERY. E
HETEHIREREE 13HCB VT, y=20.4—0.14x0
BAfRME 5, 5% AT OEBREWC T r=—0.618 DFE
OHEESE SN, Lk L, ERAETEHIRENLE 174
KBWTHREROHEEE o,

5) TEOEBEEHE & OEHE | X 111, EEEEkK
HOREBIRTHEERE L M HEEOBRERT, £
ARBIRESERER &L EHE & OficikicEE
DIEEIRB S Wb o T,

4. EEHERMAE, @IRIMTEEEE 3 2 EROTIE
BASR L EREMTERERF L LCoMER 1218, E
TEIRTSEERRN, AEBIRTERRM2ELL
Bieg&flic oW TESBERE K, FERE LAEND
FRROEFEN C EHERERE 7o v F LERET
T. BROML, ERBRCS VW TEEIEDARH
U, IBIMATRE DHEE %52 1 3 X aHE b Lz RIS

(+), C(=)] 114D N8, HOMHHEE

[S(+), CHIF, [S(=), C(=)1H, [S(=)
C(H1fE, zheh3fl, 26, 2fe@E 5
TH-oiz.

ZhiHL, ERBRCBVLTE, BEORELE
¢, ERBIRICEEINTE 2 E4E LT 28R (S

(=), C(+)]FIt 6 PIgED &hies, fofssh
% [S (+), C ()] B, [S(+), C(NIH B




RCA — MTT (sec.)

BIREBIIRARA TR BT 5 ARz

361

207 201
y =16.3-0.06 y =14.6—0.05x
r=—0.686 r =—0.606
p <0.01 p <0.01
15+ n=14 . 15¢ n=17
- S ®
Q Q
3 =
- -
= ook = 10}
e 10
= +
<
S O
m P—]
5¢ 5r
L 1 Il _Il L i )
o 70 100 150 0 "'50 100 150
Perfusion pressure (mmHg) Perfusion pressure ( mmHg)
Fig. 7. Correlation between perfusion pressure and mean transit time in normal coronary
artery group. Abbreviations: RCA - MTT =mean transit time of right coronary artery,
LCA - MTT=mean transit time of left coronary artery.
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Abstract

The purpose of the present study was to investigate coronary circulation time in coronary
heart disease (CHD) by the dye-dilution method. In 21 patients with CHD and in 20 patients
with normal coronary arteriograms, the selective dye-dilution curves were recorded. After taking
left ventriculograms and selective coronary cineangiograms, a NIH 8F catheter was inserted into
the main pulmonary artery and a Judkins catheter was positioned at the ostia of the right and
left coronay arteries to obtain dye curves, and a small amount of indocyanine green (2.9mg/
1,16ml) was injected into these ostia. Blood was withdrawn from the main pulmonary artery
through a NIH catheter at a speed of 26ml/min.. Appearance time (AT), build-up time (BT),
peak timé (PT), mean transit time (MTT) and l/slope (Ts) were measured. This technic was safe
and it was not associated with any changes on ECG or in aortic pressure. The patients showed a
reproducible pattern of selective coronary dye curves. In 12 of the 13 patients with normal
coronary arteriograms, the MTT of the right coronary artery was longer than that of the left
coronary artery. In the normal coronary patients, there was no significant correlation between
MTT and the length of the coronary artery, but close correlation was noted between MTT and
coronary-systemic hemodynamic parameters, such as perfusion pressure, double product and left
ventricular end-diastolic volume. However, the latter was not true in patients with CHD, Fif-
teen of 21 patients with CHD showed a normal selective coronary dye curve. The remaining
6 patients showed an abnormal curve, when dye was injected into the recipient artery indicating
nearly 100% stenosis even though collateral circulation was established. These patients, however,
showed no abnormal curve, when dye was injected into the donor artery. There was no signifi-
cant difference in AT, BT, Ts and MTT between patients with CHD whose dye curves had
no abnormalities and patients with normal coronary artery. In summary, MTT of selective
coronary dye-dilution curves well reflects the coronary blood flow in normal cases, whereas MTT
in patients with CHD does not directly reflect the coronary blood flow, but it does reflect the

capillary transit time.



