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Fig. 1. Schematic representation of the experi-
mental procedure.

Abbreviations: BP, aortic blood pressure; CSP,
coronary sinus pressure; CBF, coronary blood
flow; RGP, retrograde pressure; LVP, left ven-
tricular pressure. CSP catheter is used for both
CSP measurement and coronary sinus occlusion.
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Table 1. Mean value and standard deviation of
hemodynamic measurements before coronary
sinus occlusion.

HR 141+11  beats/min
m-BP 92+12 mmHg
m-CBF 88+22 ml/min/100g
Cco 1.4+£0.4 1/min
LVEDP 63 mmHg

Abbreviations: HR, heart rate; m-BP, mean aor-
tic blood pressure; m-CBF, mean coronary blood
flow; CO, cardiac output; LVEDP, left ventricular
end diastolic pressure.
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Fig. 2. Time course of hemodynamics after co-
ronary sinus occlusion.

Abbreviations: HR, heart rate; m-BP, aortic
blood pressure; m-CBF, mean coronary blood
flow; CO, cardiac output; LVEDP, left ventricu-
lar end-diastolic pressure; *, statistically sig-
nificant from preocclusion values at level of
p<0.05.
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Fig. 3. Instantaneous hemodynamic tracing with open (left pannel) and closed (right pannel)
coronary sinus. Oblique line area and dotted area indicate stroke coronary blood flow and
aortic blood flow, respectively.
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Fig. 4. Phasic tracing of coronary blood flow
when coronary sinus is open (upper) and co-
ronary sinus is closed (middle). Oblique line
area is systolic coronary blood flow and dotted
area is diastolic coronary blood flow. Lower
pannel indicates that mean value and standard

deviation of stroke coronary blood flow, systol-

ic coronary blood flow and diastolic coronary
blood flow. Values are represented as stroke
CBF during open coronary sinus is 100%.
Abbreviations: CS, coronary sinus; CBF, coro-
nary blood flow; NS, no significant difference;
*, p<0.05.
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Fig. 5. Relation between increase in mean co-
ronary sinus pressure by coronary sinus occlu-
sion and systolic coronary blood flow (open—
closed)/stroke coronary blood flow (open) X 100.
Abbreviations: Syst. CBF, systoli¢ coronary
blood flow; Open, coronary sinus is open; Clos-
ed, coronary sinus is closed.
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Table 2. Hemodynamic measurements before and after atropine administration.

Control After atropine administration(lmg i.v.)

HR BP CSP CBF HR BP CSP QBF

Dog (beats/min) (mmHg) (mmHg) (ml/min/100g) (beats/min) (mmHg) (mmHg) (ml/min/100g)
1 Open 135 95 9 81 141 94 9 81
Closed 129 91 54 72 144 93 55 72
2 Open 126 94 9 77 132 94 9 79
Closed 120 89 45 64 132 92 45 72
amJOPe" 150 103 3 86 156 101 3 86
Closed 138 67 50 59 153 84 46 68
3(h’o;)en 153 100 4 82 156 926 5 84
Closed 141 69 40 54 163 83 37 70
m+SD Open 141£11 98+ 4 6+3 8143 146+10 9613 73 83+3
m+SD Closed 132+ 8 7911 4745 6247 146+ 9 8845 4616 71+2
Abbreviations: HR, heart rate; BP, aortic blood pressure; CSP, corondry sinus pressure;

CBF, coronary blood flow; mtSD, mean *+ standard deviation.
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Fig. 6. Reactive hyperemia when coronary sinus is open (upper)
and coronary sinus is closed (middle).

Lower pannel indicates that mean value and standard devia-
tion of flow debt during coronary occlusion, reactive hyperemia
flow and repayment. Values are represented as flow debt dur-
ing open coronary sinus is 100%.

Abbreviations: RH flow, reactive hyperemia flow; *, p<0.05.
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Fig. 71; F:hanges in Cf)rona? flow resistlarfl::)e wl;en #1‘0 420 3'0 4‘0 5‘0 6;) mmHg
per us{on pressure %s af)r ic pressure (left), an. Increase in Mean Coronary Sinus Pressure
perfusion pressure is difference between aortic by Coronary Sinus Occlusion

pressure and coronary sinus pressure (right).
Abbreviations: O, CS open; C, CS closed; PH,
peak reactive hyperemia; NS, no significant
difference; *, p<0.05

Fig. 8. Relation between increase in mean coro-
nary sinus pressure by coronary sinus occlusion
and difference of myocardial oxygen extraction
ratio.

Table 3. Mean value and standard deviation of aortic blood pressure
(m-BP) and coronary sinus pressure (m-CSP) before LAD occlusion
and at peak reactive hyperemia following release of the occlusion.

CS-Open CS-Closed
before LAD
+ +
-. m-BP (mmHg) occlusion a1+14 88+13
(n=12)
at PH 89+14 88+13
before LAD
+ +
m-CSP (mmHg) occlusion 73 449
n=12)
at PH 9+5 48+7

Abbreviations: CS, coronary sinus; LAD, left anterior descending coro-
nary artery; PH, peak reactive hyperemia.

Table 4. The incidence of ventricular fibrillation by LAD occlusion during CS-open
and CS-closed. '

Number of Number of VF Percent Time to VF

experiments (min)
CS-Open 17 8 47.1%  7.1£5.1 (mean+SD)
(3.0, 4.0, 4.0, 5.0, 5.5, 7.0, 8.5, 20.0)
CS-Closed 15 1 6.7% 7.0

Values in parenthesis are obtained from an individual dog. Abbreviations: See table 3.
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Table 5. Mean value and standard deviation
of pressures in CS-open and CS-closed.

CS-Open CS-Closed p

m-BP (mmHg) 89113 86+12 N.S.
m-CSP (mmHg) 7+ 4 38+ 9 <0.01
LVEDP (mmHg) 4+ 2 4+ 2 N.S.
m-RGP (mmHg) 22+ 4 33+ 7 <0.05

Abbreviations: m-RGP, mean retrograde pressure;
N.S., no significant difference.
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Table 6. Oxygen content of bléod (ml/100ml) in aorta, coronary sinus, and * £

peripheral coronary artery.

CS FAgHic & 9 HR,

Al
0 s PC mean BP, mean CBF,
Dog CS-Open CS-Closed CS-Open CS-Closed CORE bicimaL 7

4 14.0 7.5 6.5 13.5 7.5 Z 1iz Robertson &4
5 15.7 6.4 5.1 15.5 10.3 ep e = . c
6 15.8 7.1 5.5 15.7 13.2 %”tu?m&tﬁéﬁ’
7 16.0 8.0 6.0 15.9 12.5 ZORFICBIL TIRI3 L

8 16.1 7.0 4.9 15.4 11.4 AERRIEN T,
m+SD 7.240.5 5.6%0.6 15.240.9 11.0+2.0 LFEE, MUES F ONLa

15.5+0.8

Abbreviations: AQ, aorta; CS, coronary sinus; PC, peripheral coronary ar-

tery; m+SD, mean + standard deviation.
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Effect of coronary sinus occlusion on coronary
circulation and hemodynamics
Part 1. Effect of coronary sinus occlusion on coronary
hemodynamics and incidence of ventricular fibrillation
during acute myocardial ischemia in dogs
Osamu NISHIYAMA
The First Department of Internal Medicine,
Okayama University Medical School, Okayama
(Director : Prof. H. Nagashima)

The effect of coronary sinus (CS) occlusion produced with a specially designed balloon
catheter on coronary hemodynamics and ischemia-induced ventricular fibrillation was studied
in anesthetized open-chest dogs.

Heart rate (HR), aortic blood pressure (BP), left ventricular max dp/dt, coronary blood
flow (CBF) and cardiac output decreased slightly with coronary sinus occlusion, while left
ventricular end-diastolic pressure was not affected. These changes were attenuated but did
not disappear, by pre-treatment with atropine. This result suggests that, at least partly,
these changes were direct effects of venous congestion in the ventricular wall. CBF decreased
in the diastolic, but increased in the systolic phase. Coronary sinus pressure (CSP) markedly
increased especially in systole after CS occlusion, resulting in a pressure pattern resembling
the left ventricular pressure pattern. The CSP exceeded the left ventricular pressure in the
diastolic phase.

Peak flow, reactive hyperemia flow, and repayment after a brief coronary artery
occlusion were all decreased.

Myocardial Oz extraction increased by about 9%, and the increase correlated well with
the elevation of mean CSP.

When the left anterior descending coronary artery was occluded, CS-occlusion increased
retrograde pressure from 22+4mmHg to 33+7mmHg, and the incidence of ventricular
fibrillation was decreased. Washout of the metabolites by retrograde flow from the ischemic
myocardium would seem to be responsible for this reduction of ventricular fibrillation.



