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Summary

For the cases with the abruptly obliterated coronary artery during angioplasty or angiography,
emergency bypass surgery is mandatory. However, a ‘“ bail-out ’ perfusion catheter with multiple side-
holes, which maintains antegrade coronary flow, is not efficient in preventing the myocardium from
developing ischemia, because blood flow is interfered due to pressure-dependent perfusion mechanism
in the shock state.

We developed a new perfusion catheter coupled with an extracorporeal circulating system and
a perfusion pump. Its effectiveness and safety were tested experimentally in canine hearts. The system
is composed of a perfusion catheter (125 cm in length) with 4 side-holes within 1.5 cm of the catheter
tip, and a rolar pump. Maximum flow volumes were 123 m//min, 84 m//min, and 52 m//min for 4.5F,
4.3F, and 4F perfusion catheters, respectively. The left anterior descending coronary artery (LAD)
was ligated after the perfusion catheter was advanced into the proximal LAD under fluoroscopic
control. To avoid formation of pericatheter intracoronary thrombi, 50 U/kg/hr heparin was continu-
ously injected during a 5-hour ligation. In the nonperfusion group (n=4), the ST segments elevated
in all dogs; 2 died of ventricular fibrillation within 30 min, and one was confirmed to have myo-
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cardial necrosis by NBT staining. In the perfusion group (n=4), neither ECG changes nor hemo-
dynamic deterioration was observed. Intracoronary thrombi were not observed in any surviving dogs.

Coronary perfusion using our new device was performed in 2 patients: one patient, a 73-year-
old man with 999, stenosis in the very proximal portion of his LAD, had massive intimal dissec-
tion after PTCA, and angiography revealed total occlusion of his proximal LAD and LCX. Coro-
nary perfusion was immediately initiated by advancing the perfusion catheter into his LAD. After
that the patient recovered from shock. Emergency bypass surgery was successfully performed after
120 min coronary perfusion with the support of IABP and inotropics. The other patient, a 58-year-
old man with effort angina, had intimal dissection in the proixmal portion of his right coronary artery,
which was supplying collaterals to the mid LAD and LCX. Successful bypass surgery was per-
formed 320 min after the coronary perfusion without IABP and inotropics.

In conclusion, coronary reperfusion with an extracorporeal circulating system proved to have a

greater effect than did passive perfusion in such cases with cardiogenic shock.
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Fig. 1. New device used in the present study.

The system is composed of a handy rolar pump, a perfusion catheter (length: 125 cm) with 4
side-holes within 1.5 cm of the tip, a 9F sheath with sideport, and a pressure-resistant circuit.
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Fig. 2. Coronary angiograms showing the perfusion catheters in the RCA (left) and LAD

(right) after successful elective PTCA.

Feasibility of advancing the catheter along the coronary arteries is demonstrated.
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Fig. 3. Flow volume curves of 4.5F, 4.3F and 4F perfusion catheter using 37°C, 509, glycerin.
The increasing order of the rotating speed is 4F, 4.3F and 4.5F.

Table 1. Hemoglobin concentrations during flow experiments

Min 0 10 20 30 40 50 60
18G : Argile 0.432 0.623 0.631 0.631 0.641 0.597 0.614
9F sheath+8F GC 1.427 1.661 1.609 1.782 1.842 1.876 1.829

Normal human blood (400 m/) was repeatedly perfused in the circuit at a speed of 100 m//min for 60 min.
Free hemoglobin content (g//) was assayed at 10 min intervals.

© Control - - ~i-ici- L;gathn .

10 ml /min
' SRR RIS RN

,;,/-\—V\./-\v\A_/~4 __¢-\“/\__/~J\“A\_J?J

Pressure in the circuit

100 -

10 () mm‘H;.r,r

Fig. 4. ST levels and pressure in the circuit (mmHg) pre-ligation (left), after ligation (middle),
and during coronary perfusion (right) in a dog.
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Table 2. Results of perfusion group (n=4) and non-perfusion group (n=4) during a 5-hour

LAD ligations in dogs

BP ECG Course Thrombus NBT
Non-perfused group
1 Stable ST elevation Alive (=) nd.
R regression
Drop ST elevation, Vf. Dead (=) Infarct (=)
3 Stable ST elevation Alive (=) Infarct (+)
R regression
4 Drop ST elevation, Vf. Dead (=) Infarct (—)
Perfused group
1 Stable ST & R unchanged Alive (=) nd.
2 Stable ST & R unchanged Alive (=) nd.
3 Stable ST & R unchanged Alive (=) Infarct (—)
4 Stable ST & R unchanged Alive (=) Infarct (—)

NBT =nitroblue tetrazolium ; Vf.=ventricular fibrillation; n.d.=not done.
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Fig. 5. Pathologic specimens showing the LAD
to show pericatheter intracoronary thrombus
(upper & middle) and NBT staining of non-per-
fused dog (NP-03) clearly demonstrating the in-
farct zone.
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Fig. 6. Coronary angiograms demonstrating 999, stenosis in the very proximal portion
of the LAD (upper left), balloon inflation (upper right), large intimal dissection after balloon
inflation (lower left), and resulting occlusion of the proximal portion of the LAD and LCX

(lower right).
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Fig. 7. ECGs before PTCA (upper), after occlusion of the LAD and LCX (middle), and in the
chronic phase (lower).

min L Eh T3, Lehmann & i3 USCI $ #:cix, 45F < 123 ml/min, 4.3F ¢ 84 ml/min,
D PTCA Ry —v LEZEEFRAEAZEER 4F © 52 ml/min OEEMRET H Y, HEWRPGOH
L, 60ml/min ok <H O L& FEEIFEF Lk DRE S EoTHTF—FAEBRTIET+272
5 PTCA 2175z ticky, STEROEER BREIAELhZLEZXONS. BARKY I TH
M4 CERTERLBELTVWEY. Renk EZ 2T EHEBIEMT 58, v 7—F %R

—245—



A, P, \E, En

Fig. 8. Left ventriculograms in the chronic
phase demonstrating moderate anterior hypo-
kinesis matching the pre-existing old anterior
infarction.
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Fig. 9. Coronary angiograms of Case 2 demonstrating collateral flow from the RCA to
the LAD and LCX (arrow head, upper left), and occlusion of the mid LAD and LCX (arrow
head, upper right).

Catheterization-induced abrupt occlusion of the proximal RCA (arrow head, lower left) is success-
fully reperfused. Collateral low to the LCX disappered due to a thrombus dislodged from the pro-
ximal RCA (arrow head, lower right).
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AFTER CORONARY OCCLUSION

DURING ACTIVE CORONARY PERFUSION

immediately after RCA occlusion

Fig. 10. ECGs before coronary angiography (upper),

(middle) and during active coronary perfusion (lower).

— 248 —



Fig. 11. Left ventriculograms after a 5-hour
coronary perfusion demonstrating postero-in-
ferior akinesis suggesting ischemia of the LCX
region.
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