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In previous investigations we have
reporied on regional and segmental
variations in sympathetic activity as
revealed by cutaneous sudomotor and
vasomotor manif estations!: % In
studies of topographical variations in
eleetrical skin resistance (ESR), we
have observed persistent areas of low
electrical skin resistance in most
“normal’’ resting individuals®. The
topographical distribution, or *“‘pat-
tern’’, of these low resistance areas
({LRA) was found to be characteristic
for a given individual and remained
relatively constant for weeks or
months. Studies by Thomas and
others in our laboratories™* have
shown that these measurements and
patterns of ESR, as recorded by our
methods, reflect variations in activity
in the sympathetic fibers. Studies of
regional and segmental variations in
cutaneous vasomotor activity also
showed topographical ““patterns’’ in
the skin temperature, ‘‘red response’’
and apparent blood content of the
skin: and, like the ESR patterns, the
vasomotor patterns showed a high
degree of constancy and reproduci-
bility in any given individual®.

These studies, on apparently well
and resting subjects, however, did not
reveal the physiologic origins and
functional significance of these
cutaneous manifestations of sym-
pathetic activity, Preliminary evi-
dence obtained in our iaboratories® "
and reports of areas of sudomaotor
and vasomotor dysfunction reflexly
related to painful myofascial and
visceral conditions (cited in detail in
our previous paper®), suggested that
these patterned differences in sudo-
motor and vasomotor activity were
related in some individuals to visceral
and myofascial disturbances. We
undertook investigation, therefore,
of factors which might contribute o
these local asymmetries and vari-
ations in sympathetic activity .

A detailed report on the changes in
sudomotor patterns in the skin of the
human trunk produced by expeti-

mentally induced irritation and
stresses in the musculoskeletal tissues
has already appeared in this journal®.
New areas of low electrical skin resis-
tance appeared in areas of re-
ferred pain and in segmentally related
dermatomes when the paravertebral
tissues were injected with small quan-
tities of hypertonic saline. Postural
stresses produced exaggeration of ex-
isting LRA patterns or elicited new
areas of LRA according to the stress,
the individual's vertebral adaptation
to the stress and his discomfort.

In this paper we report our obser-
vations of sudomotor patterns in
clinical subjects with known musculo-
gkeletal disturbamnces, myofascial
stresses and pain syndromes.

Methods

1. Methods for evaluation of
musculoskeletal abnormalit ies.
Methods of examination utilized in
this study included radiographic
studies of posture and skeletal abnor-
malities, electromyographic assess-
ment of the activity of postural
muscles, and palpatory testing for
areas of cutaneous and deep tender-
ness, Postural radiographic studies of
the spine and pelvis, taken with the
patient in the standing position ac-
cording to methods which have
previously been described®?, were
made on some of the patients. Our
electromyographic procedures are
described in the legend of Fig. 8 ¢
The palpatory methods were those
conventionally utilized in clinical
practice.

2. ESR Explorations.
Since the methods used for the study
of cutaneous sudomotor activity
which have been used in these studies
have been previously described! * u,
they will be only briefly characterized
here.

The experiments reparted in this
paper were done Over & period of
several years. During this time three

methods for recording ESR were
used, each yielding a different type of
record. However, all three methods
are based on conventional principles
of skin resistance measurement.
Essentially, each method consists
of measuring or recording, in correct
spatial relationship to the explored
area, the momentary current flow
through the skin in contact with a
constantly moving exploring elec-
irode, at known voltages. The volt-
ages were tapped stepwise from a
series of dry cells and applied to an
electrode fixed to an earlobe and an
exploring electrode. Resistance of the
<kin of the earlobe was minimized by
means of electrode paste. Area-to-
area differences in current flow at 2
given voltage, therefore, were due to
differences in the *‘resistance’ of the
ckin under the exploring electrode.

a) Explorations with hand-held
electrode.

In our earlier studies we used an in-
strument similar to that described by
Jasper''. Current flow was read from
a microammeter as the clectrode was
moved over the subject’s skin.

b) Automatic explorations.

In later studies two types of auto-
matic dermometers were developed*
10, With the first ?, differences in cur-
rent flow through the skin were con-
verted into variations in the bright-
ness of a light over the exploring elec-
trode which was propelled over the
skin at & constant speed. A camera re-
corded strips of Jlight which varied in
brightness according to the ESK (in-
versely as current flow) along strips
of skin.

To eliminate the disadvantages of
photographic recording, however, we
developed a dermometer with which
skin resistance patterns on large areas
of the trunk were recorded directly on
paper by a recording galvanometer
whose amplitude of oscillations is re-
lated, through an amplifier, to the
skin current’®. The position of the
galvanometer writing-point on the
chart was related to the position of
the exploring electrode on the subject
by means of & pantograph.

The explorations were conducted in
a quiet room maintained between 23°
and 25° C. The body was unclothed
ahove the level of the sacrum. The
tips of the spinous processes Wwere
identified by palpation and pum-
bered. In these studies, *‘segmental”
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Ievel refers to the topographical level
on the trunk as identified by the cor-
responding spinous process, rtather
than the dermatomes. There is, how-
ever, close correspondence between
topographical and segmental levels
for paravertebral skin, except at the
uppermost thoracic segments.

¢) Interpretation of ESR charts.

In the figures showing ESR patterns
the dark areas represent areas of low
elecirical skin resistance. The dark-
ness of shading in the hand-drawn
charts (Fig. 4, 5, 8 b)) and in photo-
graphic records (Figs. 1—3, S bil) is in
proportion to current flow at explora-
tion voltage; the darker the area the
lower the resistance. White areas: 1
pa or less (resistance, in ohms, at least
I million times the number of volts);
black areas: 20 pa or more; 1. e. less
than 1 20 of basic resistance; gray
areas: intermediate values, {Repro-
duction of these figures has darkened
the gray areas and the darker shades
have become indistinguishable from
the black areas.)

In the pantographic records (Figs.
6 b, 7b, 8 b amplitude of oscilla-
tions of the recording galvanometer is
related to current flow through the
skin. The thin vertical lines (no oscil-
lation) represent areas permitting 0 to
1 pa at exploration voltage; widest
oscillations represent current flows of
30 pa or more, in these charts,
therefore, the darkest areas represent
1 30 the basic resistance or less.

Tips of spinous processes and the
sacral base are marked in photo-
graphic (light points and lines) and
pantographic charts (short horizontal
lines). In the figures both the photo-
graphic and pantographic charts are
spatially related, by superimposition,
to the subject’s body.

Results

ESR explorations were conducted on
more than 130 persons presenting
complaints referable to postural and
musculoskeletal disturbances, such as
pain, tenderness, severe and per-
sistent backache and limitations in
motion, or in whom anomalies or
other potentially stressful musculo-
skeletal problems were discovered,
Such problems and complaints as
gross inequality in leg-length, verte-
bral anomalies, injuries to the spine,
pelvis or shoulder, abnormal spinai
curvatures, herniations of interverte-

Fig. 1 o. Radiograph of parfent D.C. R., stand-
ing (vee fexd, Case [J, The while vertical line
appearing in this and succeeding radiograpihs is
the wpward profecrion of the sultfeci’s mid-feel
line"*. AN radiographs, as well gs other figures
it this paper, are to be viewed as though he pa-
tient were bethg seen from the back; Le,, foft
side is on the reader’s feft hand side.

Fig. I b The ESR parrern af putient D.C.R.
shows low resisiance areas in the region of the
fumbosacral  Junction.  Recorded  with  the
phatagraphic method of ESR exploration.
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bral discs, spondylolistheses, etc.,

-were included.

Eight are presented to illustrate the
type of information revealed in our
studies.

Case 1. Patient D.C.R., Male, 47
years (Fig. I).

Complaint: Severe ache in low
back, of long standing, beginning in
childhood; often incapacitating. Pa-
tient complains of difficulty in

“straightening up™ after being seated
for prolonged periods and after
stooping over.

Radiographic and physical ex-
amination. Antero-posterior X-ray
films of the pelvis and lower lumbar
spinge, taken with the patient standing
(Fig. 1 a) revealed a) an inequality of
leg length (heights of femur heads),
the right being 5/8 inch (approxi-
mately 16 mm.) shorter than the left;
b) a considerable displacement of the
pelvis to the right of the mid-heel line;
c) tiltine of the sacral base-plane
toward the right; d) scoliosis of the
lumbar spine, convex to the right,
with considerable rotation of the
vertebral bodies toward the con-
vexity; and e) congenital, unilateral
anomalies of the first sacral segment.

Electrical skin resistance (Fig. 1 b).
The ESR pattern, obtained with the
photographic method, reveals the
predominance of low-resistance areas
in the region of the lumbosacral junc-
tion.

Case 2, Patient H M., Male, 34 years
(Fig. 2),

Complaint: This man also com-
plained of backache and *‘stiffness™
beginning in childhood and reported
several incidents of painful back in-
jury and strain, due to lifting and
pushing in the course of his work as a
farmer. Although palpatory examina-
tion revealed peneralized tenderness
over the back, pain, tenderness and
muscular rigidity were most severe in
the vicinity of the lower lumbar spine
and lumbosacral junction, particular-
ly on the left side.

Radiographic examination {Fig. 2
a) of the spine revealed failure of fu-
sion of the neural arch of the fifth
lumbar vertebra and anomalous, ru-
dimentary or asymmetrical articula-
tions in the lower lumbar spine and
Iumbaosacral junction. The discrepan-
¢y in leg length, the right leg being 3 8
inch (approximately 1 cm.} shorter
than the left, seems not to have pro-
duced significant tilt of the sacral
base or lumbar scoliosis.

Electrical skin resistance (Fig. 2 b).
Low-resistance areas were mainly in
the lumbosacral region, predominat-
ing on the left side, where symptoms
were most marked,

C@se.? Patlent W.P., Mule, 46 years
(Fig. 3). '
Complaint: This subject had his
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