853

[Acta Urol. Jap. Vol 19]
No. 10, October 1973
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In the previous article?, the correlation
of the site of stimulation and various
stimulating parameters were studied. Based
upon these observations, a subacute experi-
ment was carried out. The result will be
briefly reported and discussed here.

METHODS AND MATERIALS

A female mongrel dog, $D-018-ES, 26.5 kg,
underwent an episiotomy under pentobarbi-
tal anesthesia. This procedure, subsequen-
tly, made it easy to pass a catheter and to
observe a urinary flow. The urinary bladder
was exposed through a lower median
incision, where the adherent peritoneum
was peeled off. Bladder being inflated
with 100 ml of water, six electrodes were
implanted in the detrusor in two circles,
i.e. in the upper third between apex and
uretero-vesical junction?. Three electrodes
in one circle functions as alternating
polarity. The electrode, 8 mm in diameter,
is made of stainless steel, and shielded with
Silastic (Dow Corning, U.S.A.) in one side.
The stainless steel wire is also covered with
Silastic tube. Each electrode was buried
under the serosa and fixed with a fine silk
suture. Three wires joined together at 10
cm away from the disk electrode. Then the
tip of two wires were placed subcutaneously.
The sheath of rectus muscle and skin were
closed. Antibiotics were given 5days fol-
lowing operation.

The subacute study was performed two
weeks later under a light anesthesia with
pentobarbital. Through a small skin slit,
two lead wires were found and connected
with a stimulator. Intravesical pressure
was fransmitted via a fine plastic tfube,
placed in the wurethra, into a pressure
strain gauge transducer. The respiratory

movement was monitored with a chest
bellows. These two parameters were
recorded on a polygraph (RM-20, Nihon
Koden). The wurinary flow was studied
either through a X-ray television (MTV-9,
Toshiba) or a flowmeter (14F45 Mictiograph,
DISA, Denmark). The fixed stimulating
parameters were as follows: biphasic square
pulse of 5 msec duration and frequency of
30 Hz.

RESULTS

No urinary flow was encountered at the
voltage of less than 10 volts in spite of
elevated intravesical pressure (Fig. 1, A).
When the voltage of more than 15 volts
was applied, a statisfactory voiding was
observed without any residual urine (Fig.
1, B & C). The maximum intravesical
pressure was lower than that observed with
10 volts. The urinary stream was large
and forceful. The maximum flow rate was
22ml/sec at 15volts and 30 ml/sec at 20
volts (Fig. 1, B & C’). A variable degree of
tonic spasm appeared in the lower abdomen
and lower extremities.

Voiding pattern observed in TV screen
was illustrated in Fig. 2, which was re-
corded with 35 mm films. No residual urine
with six electrodes implanted in the detrusor
was demonstrated in a post-voiding cysto-
gram (Fig. 3).

DISCUSSION

The contraction of detrusor muscle and
the relaxation of perineal muscles, the
external sphincter in the male, must
coordinate to pass urine without an increase
of urethral resistance.

The wurinary bladder responded to an
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Fig. 1. Intravesical pressure (upper curve), respiratory movement (middle curve) and urinary
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flow rate (lower curve) are illustrated. Stimulating voltage was 10 volts in A, 15 in
B and 20 in C. Note a transitory arrest of respiration in the later two which coincided
with the tonic spasm in the skeletal muscle. Bladder capacity was 150ml in each

case.

electric stimulation with a strong contrac-
tion.  Surprisingly, the micturition was
completed with a lower intravesical pressure
(Fig. 1, B & C) than that experienced in
an acute study?. The coefficient of urethral
resistance, reported by Susset et al.?>, was
found to be 0.04 R units and 0.02 R units
at 15 and 20 volts respectively. These two
facts indicated that the urethral resistance
was negligible. Susset and Boctor® and
Halverstadt® took advantage of detrusor
stimulation and reported the successful
trial in patients. On the other hand, the
tonic spasm of skeletal muscle apparently
increased in magnitude as the higher
voltage was given. The prevention of
current spread to the adjacent tissue still
remains to be a further investigation.

The first clinical trial was performed in
two patients on the operation table (Fig. 4,
A & B). The bladder wall was stimulated
under general anesthesia and ECG surveil-

lance prior to a retropubic prostatectomy.
Stimulation was given only in the anterior
wall with 4 electrodes instead of 6 for
precaution. The elevation of intravesical
pressure was observed with a slight clonic
spasm.

When an implantation of stimulating
device, now under development, is attemp-
ted, the quality of materials, i.e. durability
and reliability, must be taken into conside-
ration, which requires a long term observa-
tion.

SUMMARY

With six electrodes implanted for two
weeks in a female dog detrusor muscle, a
satisfactory voiding was obtained using 15
volts and 20 volts. No residual urine was
observed and coefficient of urethral resi-
stance was quite low. Two clinical tran-
sitory experiences were reported. Though
a tonic spasm in the skeletal muscle was
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Voiding proceeded in the order of film number, where the dog lay down in oblique
position. Note a quite large caliber of the urethra. The interval of each shot is
approximately 3 seconds.
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Fig. 3. Post-voiding cystogram with six A
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encountered, the direct stimulation techni-
que at detrusor muscle worked well and
seemed to be promising.

Thanks are due to Drs. H. Mitsuya and H. Torii
for their support, and to Mr. N. Yamamoto for
his technical assistance.
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Fig. 4. Clinical trial on the operation table. The bladder was inflated with 200 ml of

saline
male.

via a #20 Foley catheter placed in the urethra. A ; A.Y., 73-year-old
A biphasic square wave, pulse duration of 3msec, 50 Hz and 20 volts.

B; 77-year-old male. A biphasic square wave, pulse duration of 1 msec, 30 Hz
and 25 volts. In both cases, a slight clonic spasm was observed in the lower
extremities. A horizontal bar in each recording shows the period of stimula-

tion.

Time signal at the bottom indicates one second.
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