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NINE MONTHS LATER
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[t is believed that the smooth micturition
without residual urine aided by electrosti-
mulation would be of great benefit for a
cord bladder patient, which would preserve
renal function good and prolong his life.
Three sets of implantable electrostimulating
devices were developed* and had been im-
planted for the past nine months. [t seems
that the suitable sites to stimulate and the
parameters of electric current have been
established!~®. The tonic spasm of pelvic
floor and lower extremities at the time of
stimulation remained to be solved in the
future.

Methods and Materials

Three female mongrel dogs (21kg to 26
kg) were used for implantation under the
pentobarbital anesthesia. When succinyl-
choline chloride (SUCCIN, Yamanouchi),
40 mg to 60 mg, was injected intravenously,
the respiration was mechanically assisted
(Aika Respirator, R-60). The intravesical
pressure was recorded via a small plastic
tube (O.D.=1.0 mm) placed in urethra, and
then connected to an electromanometer
(RM-20, Nihon Koden). Urinary flow rate
was monitored with Mictiograph (14F43,
DISA). A chest bellows was applied around
the thorax.

The implantable stimulator consists of 3
parts; (i) internal receiver from which six
stainless steel wires and disk-typed electro-
des, 9mm in diameter, derive, (ii) power

* Tokai Rzl;a Corp., Nishibiwazima-cho, Nagoya-
shigai 452, Japan.

Fig. 1. Bladder electrostimulator device consists
of implantable internal receiver, external
power transmitter and batter charger.

transmitter containing nickel-cadmium re-
chargable Dbatteries, and (iii) battery
charger (Fig. 1). When the power trans-
mitter is in direct contact with the re-
ceiver, the maximum voltage, 17 volts, is
induced with 33 Hz and 4 msec duration of
biphasic square wave. Through a suprapubic
midline incision, six electrodes were fixed
above vesical serosa in the manner of two
circles between ureterovesical junction and
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bladder apex®. The internal receiver unit,
all shielded with Silastic elastomer and
tubes (Dow Corning) except one side of
electrode facing the detrusor muscle, was
fixed to the aponeurosis of external oblique
muscle subcutaneously. Episiotomy was
performed at the same time.

Results

The results observed in three dogs were
tabulated in Table 1. The apparatus has
been working quite satisfactorily for the
past 9 months in one dog. The others
stopped functioning at 5 and 8 weeks later

Table 1. Results of 3 dogs which have had electrostimulator implanted. Animal experi-
ments were carried out under pentobarbital anesthesia. Values in parentheses
observed when succinylcholine was used.

DOG #-Sex-weight Acute experiment

36-F-25.5 kg
38-F-21 kg RR: 0%, good RR: 0%, good
39-F-26 kg RR: 09**, good (=)

6 weeks later

9 months later

RR*: 60%, poor RR: 40%***, fair (=)

RR: 0%, good
Peak flow rate: 15 ml/sec (14 ml/sec)
Ave. flow rate: 8.8 ml/sec (10.8 ml/sec)

(=)

*: Residual rate, residue over pre-voiding capacity.

**: Non-functioning 5 weeks later.
*#x: Non-functioning 8 weeks later.
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Fig. 2. Recordings A, B and C represent isoto-
nic study and D and E isometric study
observed 9 months later in dog #38. B
and E: intravesical pressure. C: urinary
flow rate. A and D: respiration. Experi-
ment was performed under pentobarbital
anesthesia. Curves of left half were ob-
served without succinylcholine and right
half with succinylcholine.

respectively. Micturition started as soon as
the bladder was stimulated. The maximum
intravesical pressure during voiding was 39
mmHg with partially interrupted urinary
stream, while the peak of urianry flow rate
was 15 ml/sec. Residual wurine was not
found. In the isometric study the maximum
pressure elevated up to 72 mmHg, sufficient
enough to overcome the urethral resistance
(Fig. 2).

Though succinylcholine, neuromuscular
blocking agent, cleared off the spasm of
skeletal muscle, the maximum intravesical
pressure in both isometric and isotonic
studies lowered by 22 to 25%. The peak
flow rate was scarcely affected and the
average flow rate was, on the contrary,
improved by 149;. No foreign body reaction
is presently found around the receiver
implanted in dog #38.

Discussion

The apparatus ceased functioning due
to the short-circuit inside the receiver,
which was caused by the invasion of tissue
fluid. An improved model with a more
water-tight structure is indicated, which is
now under experimentation.
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Hald and Mygind® demonstrated in dog
bladders that the skeletal muscle relaxant
increased the wurethral diameter during
voiding but lowered the maximum isometric
and isotonic pressure in denervated blad-
ders. They also noticed that the average
urinary flow rate, though only a few ml
per sec, decreased and that the residue
increased in two out of three dogs. In the
present study the urinary stream became
uninterrupted and no residue was found
after succinylcholine, whose mode of action
was said to be the initial depolarization
followed by desensitization to acetylcholine.
Furthermore the minimum urethral re-
sistance® was improved from 0.23 unit to
0.19 unit. The relaxed pelvic floor muscles
seem to have chiefly contributed to lessen
the urethral resistance. This postulation
finds support in the observation reported
by Abe”. The inconsistant result would be
explained by their inadequate experimen-
tation to stimulate detrusor and pelvic
nerve.

An unanesthetized dog voided urine with
electrostimulation always accompanying
an apparent painful agony and tonic
spasm of lower extremities and pelvic
floor. The spread of electric current to the
adjacent nerve fibers seems to be responsi-
ble. This experiment should be further
studied in a denervated dog in the future.

Summary

Three sets of electrostimulator device
have been implanted in female dog blad-
ders. One of them has been working quite
satisfactorily during the past nine months.
The others stopped functioning 5 and 8
weeks later respectively, which was caused
by a short-circult inside the receiver. The
maximum voiding pressure elevated up to
39 mmHg and the maximum fow rate 15

E N

ml/sec. The urinary stream was partially
interrupted and the average flow rate was
calculated 8.8 ml/sec. Residual urine was
not found. In the isometric study the pres-
sure rose up to 72 mmHg. Though suc-
cinylcholine cleared off the muscle spasm
and decreased the maximum pressure in
both isometric and isotonic studies, the
urinary flow became uninterrupted and
improved as a whole. Durability of the de-
vice should be further studies and improv-
ed, and clinical application of this method
is indicated in a near future.
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