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to be maintained for longer periods
while producing effective paresthesia.

Remote but more effective stimulation
of deep nerves. Direct stimulation of a
nerve supplying a painful area may also
be particularly indicated in pain of my-
otomal or sclerotomal origin. Because
the innervations of these deep tissues
may differ from the overlying derma-
tome (eg, in the outer buttock where the
dermatome corresponds to L2-L3, the
myotome to L4-L5-S1, and the sclero-
tome to L4-L5'%), stimulation of a der-
matome may not result in stimulation
of the nerves innervating the pain-pro-
ducing structure.'' Dermatomal stimu-
lation may be quite adequate for treating
pain of, for example, an incision post-
operatively, but nerves supplying deep
tissues may be stimulated more effec-
tively at some distance from the actual
site of pathology and before they branch
to innervate these deep receptive fields.
Selecting TENS to treat pain may then
be predicated on the accessibility of the
nerve supplying the painful area (for
proper electrode placement) rather than
on any inherent inability of electrical
stimulation to act on such pain.

Remote stimulation for sensitive der-
matological conditions. Stimulating a
nerve at a distance from the site of pa-
thology may be desirable in cases of
dermatomally-denived pain as well (eg,
burn cases) because adequate stimula-
tion of a painful area can be achieved
without placing electrodes or coupling
agents on an already hyperesthetic or
irritated area.

Increased number of nerve fibers
stimulated with less current. More nerve
fibers are contained within a smaller
areain a nerve trunk than after the nerve
branches to innervate its receptive field.
Therefore, less current can be used to
stimulate more nerve fibers when the
electrode stimulates the nerve trunk
than if the electrodes are placed over the
dermatome alone.

Increased effectiveness of smaller
electrodes. Because the volume of
neural tissue needed to yield maximal
beneficial effects from stimulation is ac-
tually quite small with respect to the
standard 2 X 2 carbon silicone electrode,
electrodes can be reduced in size and
current density can be increased.
Smaller electrodes are more easily
placed in creases where nerves are su-
perficial. Placement of electrodes in
creases may be particularly indicated in
cases where increased resistance from
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obesity exists because deep paresthesia
cannot often be produced with elec-
trodes placed on dermatomes in these
cases.

Extended battery life. Because smaller
electrodes also manifest less resistance
to current flow than larger ones and less
resistance occurs from overlying tissue
at points where nerves are superficial,
less power can be used to stimulate
nerves more efficiently at superficial
points on the nerve trunk than if elec-
trodes are placed elsewhere. All of these
factors combine to extend the battery
life of the system.

Reduction of burning sensation. Pa-
tients often refer to a superficial burning
sensation produced by TENS at the elec-
trode site. This sensation is caused by
passing too much current into relatively
nonconductive tissue; the current pro-
duces heat rather than effective nerve
stimulation. Delivery of current to
nerves at superficial points reduces the
incidence of burning sensation and im-
proves the production of paresthesia.

Less current and greater muscle con-
traction. For transcutaneous electroac-
upuncture (2-3 Hz stimulation at in-
tensities producing strong muscle con-
tractions),'? stimulating the nerve that
innervates a muscle requires less current
to produce contractions than does stim-
ulating the muscle fibers directly.'* Also,
stimulation of the nerve in this case
produces contraction of the entire mus-
cle innervated by that nerve rather than
just the part innervated by a specific
motor point.'?

Positive psychological effect. The
psychological effect of touching patients
during therapy cannot be overempha-
sized. Delivering stimulation to patients
through one’s own body may provide a
technique that is capable of alleviating
patients’ anxiety about electrical stimu-
lation and ultimately can serve to gain
the trust of the patients. When the ther-
apist uses this technique, the patients
may feel that if the therapist can tolerate
stimulation so easily, they can, too. In-
deed, therapists who are themseives anx-
ious about electrical stimulation may
want to overcome their own anxiety
about using TENS by becoming more
comfortable with this technique and the
sensations produced by TENS.

Relationship to acupuncture. Because
over 50 percent of acupuncture points,
especially the newer, more effective
points, lie precisely over or in very close
proximity to points where nerves are
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superficial,’ the probing technique I
have described may also be a method of
detecting such acupuncture points. In-
deed, the points detected in the Method
section were acupuncture points fung 5,
heart 3, and bladder 39, respectively.'

Electronic probes have been used to
detect acupuncture points because acu-
puncture points are highly conductive
with respect to surrounding tissue.'® Be-
cause many of these points exhibiting
high electrical conductivity are also lo-
cated at points where nerves are super-
ficial,'* many of the points detected by
electronic probes could also be detected
by the procedure described by me.

Some acupuncture points are also
pressure-sensitive and have conse-
quently been detected by palpation.!” In
fact, a 71 percent correlation between
acupuncture points and trigger points
has been reported.'® Because some of
these pressure-sensitive points also have
been found at places where nerves are
superficial,'® some of the points detected
by palpation also would correspond to
points detected by the procedure de-
scribed by me.

Limitations .

Accessibility of nerves. Because the
nerves supplying the limbs are more
accessible to TENS than the nerves sup-
plying the torso, this technique may be
more appropriate for use on the limbs
than on the torso. In fact, the realization
that patients who are treated with TENS
delivered through paraspinally placed
electrodes never report paresthesias that
radiate along the course of any of the
underlying dorsal roots indicates that
the contention that electrodes may be
placed paraspinally to stimulate the
roots of nerves innervating painful pe-
ripheral structures'' or organs'® is with-
out foundation.

Restricted use. Wall and Sweet re-
ported that as little as two minutes of
stimulation was required to determine
the effects of nerve stimulation on a
patient’s pain.” Therapists may find,
however, that any need to hold the stim-
ulating finger in place for periods of
even two minutes may prohibit them
from using their finger for evaluating
the effect of TENS on a patient’s pain.
This technique should, therefore, be
used primarily to locate the superficial
points of nerves before treatment with
TENS.
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