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Fifty patients with painful hands due to inflammation,
trauma, or surgery were treated by means of a Neurogar
nerve stimulator. In 82% of the cases the results were
satisfactory. Early physiotherapy was possible, and
yielded best recovery and healing.
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Isaac Peled

Pain has always been a detrimental factor in re-
habilitation following disease, trauma, and surgery.
In the hand, where function is the main purpose,
early movement promotes a better final result. Op-
timal functioning is more likely to be achieved
when the pain that interferes and sometimes pre-
vents adequate and necessary physiotherapy can be
diminished or eliminated.

We have used electrical stimulation for pain
treatment and prevention, with very satisfactory re-
sults, in 50 patients who had a variety of ailments of
the upper limb. In the hospitalized patients with
acute disorders, treatment was started immediately
following trauma or surgery, thus preventing or di-
minishing pain at the very beginning.

Materials and Methods

Apparatus

Electrical stimulation was administered with a port-
able, battery-operated electrical stimulator (Neurogar,
Agar Electronics, Israel) (Fig 1). It has a frequency
of 80 Hz, a pulse duration of 0.25 msec, and asym-
metrical pulses. It also provides a second type of
preset electrical stimulation. When it is used on
modulation, the duration of the pulse waves changes
continuously from 0.25 to 0.5 msec over a period of
0.25 sec and then automatically reverts to 0.25
msec.

The maximum average current density at the elec-
trode is 0.030 ma per square meter. The max-
imum average power at the electrodes is 0.1 watts
with a maximum pulse power of 1.8 watts.

The electrodes (positive and negative) were placed
following 3 modalities (Fig 2): (1) percutaneous
silicone rubber electrodes placed at the dorsal and
ventral aspects of the forearm; (2) wire electrodes
(5-0 stainless steel wire stitch) placed subcutane-
ously at the dorsal and ventral aspects of the
forearm; and (3) intraosseously (K-wire). Their loca-
tion was selected in order to electrostimulate the
affected region [11]. The electrodes may be located
at the upper arm or armpit when the whole limb is
painful or one may use four electrodes.

The basic electrical stimulation produces a deli-
cate continuous tingling feeling. When switched on
modulation, the result is a coarse, pulsating vibra-
tion. Pulse modulation was sometimes used to avoid
habituation to the same intensity of electrostimula-
tion. The patient or physician can regulate the
amount of stimuli with the control knobs, with a
range between 4 and 40 ma until the desired sen-
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Fig 1. Amputation of index finger and replantation of

middle finger. Neurogar electrical neurostimulator at-
tached to intraosseous K-wire (positive electrode) and
percutaneous silicone rubber (negative electrode).
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Fig 2. Different modalities of electrodes. (A) Percutaneous
silicone rubber on dorsal and ventral aspects of forearm.
(B) Subcutaneous stainless steel wires, same location as
in A. (C) Intraosseous K-wire.

sation is reached. The apparatus has two channels
with two electrodes each.

Patients

Fifty patients with acute and chronic disorders of the
upper extremity were treated with electric stimula-
tion to alleviate pain. Thirty-four were hospitalized
and treated immediately following trauma or
surgery. Since the use of the apparatus is very sim-
ple, the patients were instructed so they could treat
themselves as frequently as needed when pain or
discomfort were present. Many patients relied on
the Neurogar to help them sleep with no need of
analgesics or sleeping pills.

Sixteen patients were treated once a week on an
ambulatory basis. In these patients, the electrodes
were placed percutaneously, and each treatment
lasted thirty minutes. In the intervals they received
common analgesics if needed.

The hospitalized patients received the treatment
for an average of three days, between two to fifteen
hours a day. The ambulatory cases had between two
and five weekly sessions.

Results

The results were judged subjectively by the patient
and medical staff, and objectively through the dim-
inution in quantity and quality of analgesics. The re-
sults were classified as good (G) if no narcotics or
analgesics were required, fair (F) if analgesics were
required up to three times a day and no narcotics
were needed, and poor (P) if there was no evident ef-
fect (Table).

Twenty-six patients (52%) had good results, 15
{30% ) had a fair response, and the remaining 9 {18%)
did not benefit from the treatment. Physiotherapy
and pneumatic intermittent hand exercises were
started as soon as desired while the stimulator was
being used. It is our clinical impression that stimu-
lation with subcutaneous wire electrodes is more
successful, probably due to the high resistance of the
skin. The normal resistance of the superficial layers
of the skin is 80,000 ohm. When stimulated per-
cutaneously with a current of 4 ma, this resis-
tance drops to 3,000 ohm and by increasing the in-
tensity it may fall to 700 ohm (figures 1neasured by
the designer and manufacturers).

In 1 case of multiple finger amputation and micro-
surgical replantation (Fig 3), the use of an intraossc-
ous K-wire as a positive electrode did not relieve the
pain and was changed to a subcutaneous wire stitch









