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Experimental study

A preliminary experiment on arterial occlusion using radiofrequency energy was performed. A
surgitron FFPF was used as a radiofrequency power generator, and a Tracker 18 catheter was used
as a probe insulator. A 10 mm length of the guide wire protruding from the tip of catheter was used
as the radiofrequency probe.

To examine the safety of this procedure within the vessels, the following experiments were
performed. A 2.5 mm diameter dimple at the surface of a sausage was filled with human blood. We
inserted various lengths of non-insulated guide wire into the dimple and supplied radiofrequency
power. We then measured the time until air bubbles appeared in the dimple. With a 10 mm length
of non-insulated guide wire, this took over 30 sec.

Animal experiments were carried out in 17 canine arteries. The diameter of these arteries ranged
from 1.3 to 3.7 mm. Before the procedure, angiograms were taken using a 5 F catheter from the right
femoral artery. A tracker 18 catheter and guide wire were inserted to the target position co-axially.
The guide wire was attached to the radiofrequency generator. The tip of the guide wire functioned
as the convergence point of an electrically conducting induced current. Treatment was performed by
supplying radiofrequency power of various durations. Occlusion of each vessel was confirmed by
angiogram. We examined the relationship between the duration of radiofrequency supply and the
ratio of arterial occlusion. Under the same conditions, the relationship between the diameter of
arteries and the ratio of arterial occlusion was also examined. Four arteries of less than 2.3 mm in
diameter were occluded completely after 20 sec of radiofrequency.

In conclusion, four of six arteries of less than 2.3 mm in diameter were occluded by 20 sec of
radiofrequency. Treatment using radicfrequency was thought to be a precise interventional tool for
performing arterial occlusion therapy.
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NERE L UHE

HH#FEIL, RF 420 & L T Surgitron FF-
PF (elleman #18) # M, RFFHE 2T 24 &
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Tracker -18 Infusion Catheter (LIF F 5 w
H—184 T —T N EWET) OIS 5 Taper
Guide Wire (LIFAH A F74 v—LB53) &M
L, EitosmeE i oA L Gl 24T -5 72,
W, TOBEFAF 74—l BE K% 3
mm, 6mm, 10mm & Z{b&4, M h 5o
FHAFE F TORM % &2 6 [T 28IE L 72,
SLER 2 | BhSEER

RE 3.4~7.1 kg DHERIE K () o 95+ M
T PAZEMT 24T - 72,

FEESHERER A % 25 mg/kg DA > T F — i
& HEIRRERT I, AKRIREIIRD & 5 Fr % 7 —
T A7) =ANYTTAHB) RHHAL CThE
B2 AT, PAZEERAL o0 90 i i A AR & ) E L 72
(Table. 1),

Table 1 Summary of the procedure

No. Artery Pre- Dulation Post- Stenotic

diameter diameter ratio

(mm) (sec) (mm) (%)
1 The branch of femoral artery 1.3 20 0 100
2 Renal artery 1.5 20 0 100
3 Lumber artery 1.6 10 0.9 68
4 The branch of femoral artery 1.7 20 0.8 78
5 Popliteal artery 1.9 20 0 100
6 Lumber artery 2.1 10 1.3 68
7 Lumber artery 2.1 10 14 56
8 Renal artery 2.2 20 2.2 0
9 The branch of femoral artery 23 20 0 100
10 | Splenic artery 2.4 10 19 37
11 | Politeal artery 2.4 20 1.0 83
12 | Superior mesenteric artery 24 20 24
13 | Hepatic artery 2.5 20 2.5
14 | Superior mesenteric artery 2.6 10 2.6
15 | Politeal artery 2.8 20 1.0 87
16 | Celiac artery 2.9 20 2.9 0
17 | Superior mesenteric artery 3.7 10 3.7
(30) BARER 26 #53% He6w
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(Table. 1).
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Fig. 1 The time until air bubble appearance in the
simulated vessels filled with human blood. (n=18)
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Fig. 2 The relationship between diameter of the artery and ratio of arterial occlusion :
Four arteries less than 2.3 mm in diameter were occluded completely at the radiofrequen-

cy energy of 20 seconds.
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t#h 72 (Tablel, Fig.2).
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Fig. 3 The relationship between the dulation of radio-
frequency supply and ratio of arterial occlusion (diame-
ter of arteries: 1.5-~2.5 mm)
Three arteries were occluded by radiofrequency supply
of 20 seconds.
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Fig. 4(A)~4(C) Angiograms of canine right leg

(A): Angiogram hefore the procedure

(B): Plain radiogram during the procedure

The guide wire protruded 10 mm in length from the tip of Trackercatheter was seen.

(©): Angiogram after the procedure

The branch of right femoral artery was occluded completely. (arrow)

(32)
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Fig. 5 Photomicrograph taken at the site of occlusion (HE staining, X100}
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