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The New Journal

With this issue of Orthotics and Prosthetics, we offer a completely
new lay-out. The major changes are perfect bind instead of saddle-
stitch, color separation of the editorial and advertising sections, and
new typefaces. These innovations have been designed to make our
journal more readable, more useful and more attractive.

The principal objective is to develop Orthotics and Prosthetics into
the authoritative publication in our field. However, that goal can
never be achieved on appearance alone. Only solid, meaningful articles
can do that.

Original contributions about experiences and developments in our
field are solicited so that Orthotics and Prosthetics will be what it is
intended to be.
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Now in stock

THE RUHRSTERN BANDAGE

Available in the following sizes

3 inch — 12 boxes per case
4 inch — 10 boxes per case
5 inch — 8 boxes per case

Orders filled promptly—write:

Fillauer Surgical Supplies, Inc.

P. O. Box 1678 Chattanooga, Tenn.
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ORTHOTIC SPECIALTIES \‘
LOWER EXTREMITY BRACE PARTS
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,'\ ADJUSTABLE STAINLESS STEEL BRACES "

for growing children

Low Profile—
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Adjustable Ankle Joint Bars
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?,
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out attachment
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® Rotating adjustment
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tal sliding adjust-
ments

¢ Bi-lateral worm gear
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¢ Plastic water resist-
ant pad covers
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aluminum
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You can't hide the fact that some feet require special attention.

But you can mask many foot defects with special accommo-
dation in Sabel shoes that consider the displacement of
area within the shoe and fit the foot without restriction.
Shoes that are ruggedly built to stand the strains

and stresses of corrective work. That feature

heavy ribbed, flanged right and left steel shanks,

oil-treated soles to accept bracework, if required, and all
prescribed corrections. So, what’s a specially constructed
shoe like this going to cost the customer? Just about
what you'd expect him to pay for any pair of

fine shoes. Sabel made it possible.
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| INTRODUCING | Xoduction

A NEW
PROGRAM

WHEN SHOE
PRESCRIPTIONS
ARE NEEDED

... With
adjustable
forefoot
abduction
strap

New
Advanced
Equalateral _
Straight R
Last Boot

... with ankle

Due-Plex Bendable Night
Splint

... NEW Scientific Advance

in Splint Techniques

Full range of settings for
internal and external
torsional factors

Abduction
Shoe and
Oxford

... constructed
to obtain i
TRUE abduction \!
"“Force”

Small 3 to big 3

Packaged 1 shoe to a box and heel control strap

-

Equalateral
Straight Last

Symmetrical
Construction —
Flexible Shank
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X Straight Last Shoe

... with
Arch
Features

Arch Feature Shoes

... with extra
functional
features

The Surgical Boot 1
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Construction
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® Basic Abduction Boot
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® Plastic Torsion Splint
@ Friedman Counter Splint
@ Thera-Pedic Measuring
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Carefully Selected Fitters...

@ Conscious of foot health
needs

@ Trained to fill all
prescriptions

@ Offering complete mis-
mate service

@ Offering depth in sizing

ALL FROM

P.0. Box 2005

Milwaukee, Wis, 53201
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Dynamic Splinting of the
Rheumatoid Hand

by F. Richard Convery, M.D.,* ). Pierce Conaty, M.D. and
Vernon L. Nickel, M.D. Rancho Los Amigos Hospital,
Downey, California

The effect of orthotic devices in the modification of hand de-
formities in rheumatoid arthritis is essentially unknown. Immobil-
ization of acutely involved joints has long been known to provide
symptomatic relief, and it was recently shown that immobilization
also results in local imorovement of joint involvement.(Fig.1,2)
Beyond this, however, little is known about the prevention of de-
formities caused by rheumatoid diseases.

There is little agreement as to the significance of multiple fac-
tors in causing rheumatoid hand deformities, but there is a con-
sensus among most authorities that synovitis, capsular distension
and instability are the primary etiologic features. Mechanical
stresses and various types superimposed upon an unstable joint
then result in progressive deformities. (Fig.3,4,5) Intimately
associated with the soft tissue involvement is the destruction of
articular cartilage and hone.

Many clinicians believe that prolonged splinting to protect
diseased joints from the adverse effects of mechanical stress micht
prevent or retard the development of typical deformities. This
contention, however, has not been established. The ideal splint,
as described by Bennett, “must permit the normal planes of motion
necessary for essential function. but block all faultv planes that
result in functionally significant deformitv.” (Fig. 6)

For the past seven vears, a dynamic hand splint designed to
maintain motion, improve function, relieve pain and prevent the
nrogression of deformity has been used on the Rheumatoid Arthritis

* Fellow, Southern California Chapter, Arthritis Foundation.
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Service at Rancho Los Amigos
Hospital. This device (Fig. 1) is
similar to the paralytic splints
found to be valuable in the re-
habilitation of patients with re-
sidual deficits from poliomyelitis
and spinal cord injuries. The
splint (Fig. 2) has an action
wrist, an action metacarpopha-
langeal joint with extension as-
sist and plastic loops to support
the proximal phalanx and ap-
ply a radial deviation force.

MATERIAL

During the period 1959 to
1965, sixty-one patients with
definite rheumatoid arthritis
were fitted with this splint. Ten
patients who later underwent
surgical procedures were not in-
cluded in the series. Twenty-two
patients (42%) wore the splint
for more than one year and
thirty-one patients (58%) used
the splint for less than a year.
Of these thirty-one, nineteen
patients (836%) would not wear
them at all.

Twenty-seven hands in sev-
enteen patients, who wore the
splints one to five years with a
mean use period of thirty-four

Figure 1

250

months, are available for review.
Thirteen hands in eight patients,
who were fitted but did not use
the splints and were evaluated
more than one year after fitting
with a mean follow-up of thirty-
two months. are available for
comparison. The mean age of the
splinted group was forty - six
vears, and of the comparison
group forty-eight yvears.

RESULTS

Function:

The splint is bulky and cum-
bersome, and in many cases hand
function was reduced. The pa-
tients with the least deformity
were the ones who disliked the
splints the most. It seemed that
the splints decreased function
in inverse proportion to the de-
gree of deformity present. De-
spite many attempts, it was not
possible to document increased
hand function while using the
splints.

Wrist:

The splints adversely af-
fected motion in those wrists
that had good extension at the
beginning of the program (Fig.
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3-A). Thirteen wrists were in at final evaluation of twenty-
this group — eleven lost exten- seven degrees — a mean loss of
sion, eight lost flexion range, extension of five degrees with a
and three developed significant mean loss of total range of only
deformities. The mean loss of seven degrees.
total range in this group was
forty-seven degrees.

In the wrists with pre-exist- .
i dtokmity (OEPAB ar,. o S0POREID
verse effects were not so appar- geal Joint:
ent. One wrist in fourteen was The development of meta-
improved, but there was pro- carpophalangeal deformities was
gression of deformity in three not prevented. Nineteen per cent
others. The mean loss of total of the metacarpophalangeal
range in this group was only joints that had full passive ex-
eight degrees, which is probably tension at the beginning of the
not a significant figure, but does study developed flexion deform-
indicate that wrist motion was ities (Fig. 4). In addition, thirty-
not increased. nine per cent of these joints lost

In the comparison group the flexion range with a mean loss
mean extension range was of total passive motion of fifteen
thirty-two degrees initially and degrees.

r .

™ WRIST
ke PRE—SPLINT

POST—SPLINT

"] _
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Figure 4
e i
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METACARPAL - PHALANGEAL JOINTS

TP

Correction of flexion de-
formities of the metacarpopha-
langeal joint was not consistent-
ly achieved (Fig. 5). Nineteen
metacarpophalangeal joints had
a flexion deformity at the onset
of the splint program. Of these,
eight improved, eight were worse
and three did not change. In
addition, five more joints de-
veloped flexion deformities dur-
ing the splinting program. The
mean loss of total motion in this
group was thirteen degrees.

In the comparison group
twelve per cent of the metacar-
pophalangeal joints developed
flexion deformities and thirty-
two per cent lost flexion range.
The total range, however, was
essentially unchanged.

Proximal Interphalan-
geal Joint:

The proximal interphalang-
eal joint was not directly splint-
ed, but the mechanics of this
joint were altered by the splint-
ing of the metacarpophalangeal

252

joint. Splinting seemed to ad-
versely affect this joint also, in
that there was a mean loss of
total range of fifteen degrees,
which can be compared to a
mean loss of seven degrees in
the group that would not use the
splints. This may not be a sig-
nificant change.

DISCUSSION

It must be emphasized that
this is a very select group of
patients. The fact that these
patients were cared for at
Rancho indicates that their dis-
ease was more often of severe
magnitude, of prolonged dura-
tion, and usually not amenable
to out-patient management. Fur-
thermore, an artificial selection
occurred, in that most data was
recorded during in-patient treat-
ment, which eliminated some pa-
tients that were in remission or
lost to follow-up.

The data recorded through-
out was that obtained by passive
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motion. There are many defici-
encies in this method, particu-
larly at the metacarpophalangeal
joint. It was felt, however, that
because of the wide variations
in active motion, depending upon
the amount of pain present, that
passive motion was a more con-
gistent and thus reliable figure.

The group of patients used
for comparison is extremely
small. The term “control” has
been purposefully and carefully
avoided, for in no sense of the
word can this group be consid-
ered a control. The difficulties
involved in attempting to match
patients with rheumatoid disease
for control purposes have been
widely stated. Many of these
patients were fitted bilaterally
and some had surgical proce-
dures on the opposite hand, thus

eliminating the opposite hand as
a control. However, the com-
parison group does match well in
terms of age, duration of follow-
up and presumably the nature
of their disease.

All of the patients in this
series, in addition to being
splinted, underwent a regular in-
patient regimen of occupational
and physical therapy designed
to increase motion and strength,
as well as correct or prevent de-
formity. It is not possible to
separate the effects of this pro-
gram as distinct from those oc-
curring as a result of splinting.
The comparison group also took
part in this program, but the
number of variables and size of
the group prevents any real ob-
servation in this regard.

( PRE SPLINT

BB

METACARPAL-

| POST SPLINT

g

PHALANGEAL
JOINTS
()

Figure 5
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CONCLUSIONS

A review of fifty-one patients with rheumatoid arthritis that were fitted with a dynamic

hand splint, designed and used on the Rheumatoid Arthritis Service at Rancho los Amigos
Hospital, suggest the following:

1. Hand function was not increased while using the splints,

2. Progression of deformity was not consistently prevented.

3. Correction of pre-existing deformity was not effectively achieved.

4. Limitation of joint motion occurred that was probably greater
than would be expected if the hand had not been splinted.
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Myoelectric Control
for a Quadriplegic+

by
Worden Waring, Ph.D., Daniel Antonelli, E.E., Dale Fries, C.0.
Margaret Runge, 0.T.R., E. Shannon Stauffer, M.D., and
Vernon L. Nickel, M.D.
Downey, California

May, 1967

As long ago as 1952 the possible use of myoelectric signals
for controlling a prosthesis was investigated by Berger and Hup-
pert;! in 1955, Battye, Nightingale, and Whillis demonstrated the
feasibility of such control.? Further developments resulted in the
construction of the “Russian Hand” ¢ and similar devices elsewhere,
including one commercially available now in the United States.4

There was also some discussion of the need for such a control
system for orthotic devices. But, although the feasibility of con-
trolling hand splints by myoelectric signals was demonstrated in
Houston 5 and Cleveland,® there was little other use of this tech-
nique until very recently, except in the earlier pioneering work
at Vanderbilt 7 2 where poliomyelitis patients were enabled to con-
trol their respirators. While the present report was being written,
an article appeared in this Journal describing recent achieve-
ments in Cleveland;® this report presents our own first fitting
to a quadriplegic.

Our subject was 15 years old in 1956 and a passenger in
a pickup truck which went out of control and rolled over several
times. He suffered a spinal cord lesion at the C4, 5 level and so
was immediately quadriplegic. He did manage to finish high
school, but was unable to go on to college. After ten years of
complete dependence on others for his care, he came to Rancho
Los Amigos Hospital in November, 1966. It was believed that
orthotic devices developed within the past few years could give
him sufficient physical assistance to permit his going on to col-
lege and in other ways living a fuller life.

* This work was supported, in part, by Grant No, RD-1751.M, from the Vocational Rehibilita-
tion Administration, Department of Health, Educaton and Welfare, Washingten, D.C.
All authors are on the staff at Rancho Los Amigos Hospital, where Vernon L. Nickel,
M.D,, is Medical Director,
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On arrival at Rancho Los
Amigos Hospital he presented
on the right side a fair-to-good
trapezius and deltoid, with good
biceps and fair plus brachioradi-
alis and supinators. Below this
he had no strength except a
trace in the long wrist extensor.
On the left he had zero deltoid,
fair plus to good trapezius, noth-
ing but a trace biceps below
the shoulder. It was decided to
fit him with an electrically pow-
ered flexor hinge hand splint
on the right.

He seemed a good candi-
date for mpyoelectric control of
the splint, since signais from the
wrist extensor could in principle
be used to control the action
just as with the usual wrist-
driven splint: an easily-learned,
rather normal wrist motion. But
examination for myoelectric ac-
tivity showed that during the
years post onset, having no func-
tional use of the wrist extensor,
he had lost isolated control and
now used the extensor simul-
taneously with the supinator.
This caused signals whenever he
supinated and would have given
undesired opening or closing of
the splint. Since the left arm
was not expected to be function-
al, it was decided to utilize con-
trol signals from the left biceps.
We felt it was important not to
select a muscle which would be
used in other motions and so
give undesired signals.

Figure 1 shows the electrode
assembly which is used; the larg-
er metal plate is a ground or
reference electrode, and signals
from the two textured domes go

256

into the differential amplifier
of the input cireuit. The control
cirenit, shown in Figures 2 and
3, was developed here. It uses
a three-level control from the
single musele, like the circuit of
Dorcas and Scott.l® A small ef-
fort closes the splint, a mod-
erate one opens it, and relaxa-
tion causes it to hold whatever
position it is in. The levels of
effort were adjusted to the sub-

FIGURE 1—Surfoce electrodes used over left
biceps.

ject’s preference. The batteries,
motor, and control circuitry are
at hig left in Figure 4; the elec-
trode strap can be seen on his
left biceps.

Because the myoelectric
control was new and he lived
some distance from this Hos-
pital, he was also given a shoul-
der switch control as an alter-
native if some trouble should oc-
cur. He was trained in the use
of each control. Evaluation after
a month’s training showed his
performance in wvarious test
tasks requiring grasping and
transferring objects was about
equivalent by each control sys-
tem. One major advantage of
the myoelectric control is that
he does not have to maintain
a particular position in his

December 1967



s
AAAA
WAAA-

AAAAA

w2

FIGURE 2—Control circuitry, input and amplification.

FIGURE 3—Control circuitry, level separation and output to relays. Signal cir-
cuit is separated from motor circvit by relays.
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wheelchair in order to operate
the control; he can shift his posi-
tion, and can even wear the myo-
electric control in bed or wher-
ever he wishes. On the other
hand, his electric razor generates
so much electrical interference so
close to the electrodes and cir-
cuitry as to cause trouble. Also,
leaning forward on his left el-
bow causes biceps tension and
unwanted signals, so this con-
trol technique is not yet a solu-
tion for all problems!

In continuing our program,
implied in some earlier comments
in this field,1! we are now fitting
two other people who have cervi-
cal lesions, and we plan to fol-
low the experience of all these FIGURE 4—Subject with splint, power, and
who have this kind of control controls.
system.
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Some Experience in
Hemipelvectomy

Prosthetics

by Herbert W. Marx, Prosthetist, Prosthetic and Orthotic

Laboratories, Institute for the Crippled and Disabled,
New York

Early attempts in hemipelvectomy
prosthetics

Since the prosthetic application on a hemipelvectomy is a
much more recent development than the surgery itself, only a
few individual approaches to this problem are known. This reflects
the fact that in the last decade there has been a rapid decline in
mortality rate and a higher life expectancy for such cases. The
earliest attempts were based on the techniques of a hip disarticula-
tion-socket construction. Because of the differences between a hip
disarticulation and a hemipelvectomy, a radical change in the
basic design was necessary and desirable.

The first method of suppling a partial weight-bearing area for
hemipelvectomies was published in 1957. The author described
an ischium and/or gluteal bridge which was extended to the sound
side. This technique proved to be a partial solution to the problem,
since no counterforces could be applied opposing this gluteal bridge.

In 1958, the first biomechanical approach was constructed
for a patient whose gluteus maximus was still present and the
tissue consistency in the stump region was good, the application
of this approach for patients with less desirable stump conditions
was not given.

Based on Lyquist’s idea, a sling casting technique was devel-
oped and described by Fred Hampton in 1960. The technique proved
to be excellent for pressure application while casting. In pursuing
the goal of the least possible amount of telescoping of the pros-
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Figure 1

thesis during gait cycle. I was
not able to apply this method
successfully on my patients. As
I pulled the sling in an angula-
tion which would assure the pa-
tient excellent balance during
casting, the stump contour was
far from being close enough to
the stump compression for nec-
essary adequate support (Fig.
1). As I pulled the sling so that
the stump contour was satis-
factory, the patient was com-
pletely off balance (Fig. 2). A
different method of stump com-
pression and contouring, de-
scribed below, was applied.
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Figure 2

Biochemical
considerations

The fitting of a hemipelvec-
tomy socket involves complica-
tions resulting from a lack of
fully satisfactory support points,

In hemipelvectomy cases, no
ischium or other bony structure
that could serve as satisfactory
support points are available.
Therefore, the vertical force has
to be resolved into other and
more tolerable force components.
The stump of a hemipelvectomy
tolerates a considerable amount
of pressure, but not to such an
extent that full body weight can
be borne in this area. The pres-
sure in the stump region would
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probably be tolerable for the pa-
tient, but a telescoping of the
leg, in most instances more than
2% inches, and pressure in the
groin and perineum, would hard-
ly be tolerable. To avoid this,
a force application at 45° to the
saggital plane and opposite
forces applied below and above
the ilium crest of the sound side,
is a first step to the prevention
of telescoping and proper basic
support of the patient in the
bucket. It must be borne in mind,
however, that socket construc-
tion with such a force applica-
tion will not of itself give a fit
intimate enough to provide a
high amount of assurance for
the patient.

During walking, and espe-
cially in full stance, the pelvis
drops 5°, carrying along the
bucket suspension above and be-
low the iliac crest on the sound
side. Thus, the calculated 45°
slope on the amputated side in-
creases to 50°, heightening the
tendency of the stump to slide
out of the bucket. This action
has a resemblance to telescop-
ing and a counterpressure on the
sound side is the only way to
prevent this. This counterpres-
sure can be created by the con-
struction of a low socket, but
this would interfere seriously
with sitting. Therefore, a prox-
imal extension of the bucket is
unavoidable. An auxiliary sup-
port in the sound gluteus and/or
ischium region is ineffective for
two reasons: Counterforces in
the anterior region cannot be
applied and walking is interfered
with. The contraction of the glut-
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eus maximus between heel con-
tact and toe off will rotate the
socket and prosthesis medially.
The anterior posterior stability
will be derived from intimacy of
fit, in the posterior region
against the sacrum and anterior
counterpressure above the re-
maining pubis. A convexity in
the shape of a hypergastric pad
will serve not only as counter-
pressure pad but also as an aid
in preventing the socket from
sliding distally.

For these reasons, the sock-
et will have to be extended to
encase the thorax or, at least,
the lower part of it. The height
of this proximal extension will
be determined by conditions of
the surgery region. If, as men-
tioned earlier, enough gluteal
muscle tissue is present, more
pressure can be applied here and
the height of the bucket can be
kept low, so as to just engulf the
lower ribs. If, however, the glut-
eus had to be removed, the
height of the socket should be
increased accordingly.

Ultimately, the question of
how far the thorax will have to
be encased must be answered
by the prosthetist who evaluates
the patient.

Evaluation and prep-
aration for casting

To avoid subsequent com-
plications, the examination of
the hemipelvectomy patient
must be thorough and compre-
hensive, In order for problem
areas to be evaluated sufficient-
ly, appropriate x-rays should be
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on hand. Since the surgeon
leaves behind remains of os pubic
and os ilium, these areas require
special attention. Remaining
bone structures are very sensi-
tive areas and have to be re-
lieved of undue pressure. They
can either be built up with %4-
inch skived felt patches before
casting, or be built up on the
positive cast. On one of my
patients I found about one half
of the ilium crest remaining.
Since this bone structure showed
average sensitivity, it proved
useful for socket suspension. The
consistancy of the gluteus maxi-
mus should be recorded on the
prosthetic information sheet
since the consistency of this
muscle determines modifications
of the positive mold. After these
areas have been evaluated and
recorded, the circumferential
measurements have to be taken.
As a general rule, measurements
should be taken and recorded
starting at the inferior angle of
the scapula and working down in
increments of 2-3 inches (Fig.
3). This is desirable, whether
or not the socket has been
planned to apply more pressure
in the amputated region, which
in turn will affect the height of
the socket and therefore the
pressure per square unit on the
thorax. I prefer to take these
measurements, especially the
four or five most proximal ones,
when the patient has exhaled.
This will give consistent meas-
urements and the tension of the
bucket can be calculated accord-
ingly. Measurements of distances
from scapula to ischium and
262

ilium crest to ischium are taken
while the patient is sitting.
These have proved to he very
helpful in locating the exact posi-
tion of the ilium crest on the
positive mold. The ilium crest
location is important for positive
modification, inasmuch as undue
pressure directly on the crest
can be painful. All other meas-
urements required for the con-
struction of a hemipelvectomy
prosthesis are similar to those
needed for the Canadian-type hip
disarticulation prosthesis.

Figure 3

While taking the cast, the
tissue in the surgery region has
to be compressed in as close to
a 45° angle to the saggital plane
as stump conditions permit. A
6-inch double-length ace ban-
dage has been found the simplest
and most efficient way of com-
pressing stump tissue and indi-
cating ilium crest contour. This
method accommodates both the
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“hip stick contouring” and “sus-
pension while casting’” methods.

The bandage is applied as
shown in Fig. 4, starting in the
stump region, pulling it anterior-
ly at a 45° angle proximal above

zontal around the lower rib cage
(Fig. 5) to precompress this
weight-bearing area. After the
bandage is properly secured, a
pretailored piece of stockinette
is applied on the patient and

e

' w

Figure 4

the ilium crest (it should under
no circumstances rest or press
on the ilium crest) posterior
over the shoulder of the ampu-
tated side going anterior and
down towards the ilium crest on
the sound side. Crossing the
first layer of the bandage and
pulling posterior back to the
stump region will conclude the
figure-eight wrap. Pulling the
bandage tightly around the pa-
tient will apply sufficient pres-
sure on the stump and give
desired contour on the sound
ilium crest. Obese patients may
require an additional wrap hori-
orthotics and prosthetics

Figure 5

tightly suspended over the shoul-
ders.

The following bony land-
marks and prominences should
be outlined with indelible pencil :

a. Anterior superior il-
iac spine

b. Posterior superior
liliac spine

¢. Ilium crest

d. Greater trochanter

e. Proximal rim of pu-
bis

f. Sectioning of pubis
and ilium

g. Inferior angle of
scapula
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h. Spine

i. Any sensitive areas
in surgery region

j. Lower border of rib
cage.

Casting

For taking the negative cast
of the patient, seven to ten plas-
ter of Paris bandages are need-
ed, preferably 6 inches wide.
The elastic plaster bandage will
assure a better cast inasmuch as
it counteracts the expansion oc-
curring during the hardening of
the normal type of plaster ban-
dage. Parallel bars will give the
patient proper balance during
casting. If not available, two
chairs turned with their backs
toward the patient will serve the
same purpose. The actual tech-
nique iz very simple and only
requires wrapping under moder-
ate tension, due to the precom-
pression stump tissue and pre-
contouring of ilium crest region
that results from the bandage
application described above. If
no horizontal ace-bandage wrap
has been applied around the low-
er thorax, the tension of the
plaster bandages should be in-
creased in this region. Slight
angulation of the layers is neces-
sary in the lower portion of the
cast. Furthermore, the wrap
should extend low enough so as
to enclose the sound trochanter
and ischium area (Fig. 6 & 7).
Before the wrap hardens, the
ischium has to be indicated by
pressing either the right or left
hand (according to side of ampu-
tion) into the gluteus region and
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up against the ischium tuber-
osty. This ischium indication will
be helpful in establishing the
length of the prosthesis. The
cast is removed by cutting an-
teriorly with a cast cutter. A
2-inch webbing strip on top of
the stockinette will help to pro-
tect the patient.

Figure 6

Figure 7
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The negative cast

If these steps are followed,
the negative cast should come
out without need for modifica-
tion, and only minor modifica-
tions on the positive cast will be
required. It is not intended that
this negative cast be used as a
check socket. After sufficient
modification of the positive cast,
a check socket is constructed.

The positive modifi-
cation

To maintain the shape of
the negative cast, close anterior
cut with plaster bandages im-
mediately after the cast has been
removed from the patient. The
dist&] part of the east is also
closed with plaster bandages.
The cast is filled with plaster of
Paris. A l-inch pipe is inserted
for attachment to the suction
equipment during lamination. To
avoid excessive weight of the
positive cast, a slash cast may
be constructed. The construec-
tion method is described by J.
Foort in “Artificial Limbs.”
After the negative has been re-
moved from the hardened cast,
the somewhat faint indelible
marks should be redrawn so as
not to lose them during cast
modification. The cast is then
smoothed thoroughly with a
Stanley Sur-Form file, with the
exception of :

a. Anterior superior il-
ium spine

b. Ilium crest

¢. Sectioning of pubis

d. Sectioning of ilium.
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At this point the indication
mark for the ilium crest has to
be checked for its proper loca-
tion, especially on corpulent pa-
tients. The stockinette with its
indelible marks may have shifted
during cast wrapping. Since our
ischium indentation on the posi-
tive mold is not of real value,
due to tissue distortion in the
region, the measurements “distal
scapula-ischium,” depending on
measurements rather than on
ischium indentation, and ischi-
um-ilium crest” will have to be
duplicated on the cast and
checked against the indelible
mark for the ilium crest. If nec-
essary, minor corrections can be
made at this point.

Plaster of Paris has to be re-
moved from the positive cast in
those regions where pressure
and counterpressure is to be ap-
plied. In most cases I have found
that in addition to our firm wrap
in the surgery region, approxi-
mately ¥ to 58 inch of plaster
can be removed in this area.
Counterpressure will be applied
between ilium crest and greater
trochanter on the sound side.
Between these two points,14 to
15 inch of plaster should be re-
moved. The circumference of
the lower rib cage should be re-
duced by 1% to 2V inches, ac-
cording to amount of circum-
ference and tissue consistency.

To assure anterior posterior
stability, plaster is removed
from the sacrum region and su-
perior to the pubis. The removal
of plaster superior to the pubis
stabilizes anterior posterior and
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relieves pressure on the very
sensitive pubis. It should have
the size and shape of a hyper-
gastric pad. The depth depends
largely on how much pressure
the patient is able to take with-
out having the feeling of urin-
ary incontinence. I have found
that a pad like this is necessary
only on thin patients. In general,
a plaster removal of % inch
provides the necessary pressure.

The areas of the anterior
superior ilium spine, ilium crest,
sectioning of the pubis, and sec-
tioning of the ilium need little
more than smoothing out with
sandpaper if the felt pads have
been applied on the patient be-
fore casting. If no such pro-
vision for relief was made be-
fore casting, approximately
to 3% inch of plaster has to be
added to these areas.

The check negative

After the cast has been
smoothed completely, the plaster
check socket can be constructed.
A water-soluble lubricant is ap-
plied to the cast as a separator.

Figure 9
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Two or three coats of “Hi-Glo”
or clear lacquer may also be ap-
plied as a separator. If, how-
ever, modifications on the posi-
tive should be necessary after
the check negative has been
fitted, the coating has to be re-
moved completely to assure a
perfect smooth cast.

About eight to ten layers
of 6-inch plaster are applied to
the cast in strips of cast length.
After the bandages are hard-
ened, the check socket is out-
lined and trimmed. The proxi-
mal trimline is determined by
the cast and lowered only during
fitting. The distal trimline will
be determined, as shown in Figs.
8, 9 and 10. Cut negative later-
ally on the sound side and re-
move from cast. For support
during fitting, a wood block is
bonded to the negative (Fig.
11). For the donning 12 inch
Velero straps have been found
to be sufficient for fitting and
for the final bucket.

During check-socket fitting,
have the patient apply equal
weight on both sides (Fig. 11)

v /‘5_»{{&‘:(.‘:\‘
LirenaL

Figure 10
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and check the following:
a. Tension on

lower
thorax.

Check the tissue con-
sistency around the proximal
socket rim. The anterior and
posterior regions should be some-
what softer than the lateral
areas.

b. Proper relief on sec-
tioning of pubis and ilium.

The pubis sectioning
can be checked by palpating
from the distal border of bucket.
Holes should be drilled through
the check negative to check the
relief area of ilium sectioning.

c. Proper relief on il-
ium crest and anterior superior
ilium spine.

These areas also
should be provided with holes
to check tension. Under no cir-
cumstances should the socket
press onto the ilium crest and

orthotics and prosthetics

anterior superior spine.
d. Suspension above il-
ium crest.

Check same way as
“c¢”. If tissue protrudes approxi-
mately Y% inch through the
holes, the pressure should be
sufficient.

e. Anterior posterior
stability.

By having anterior
and posterior distal portion of
check socket provided with
holes, the tension can easily be
checked. Have patient move his
pelvis while checking for dis-
placement, if any.

f. Distal trimlines.

The distal trimline is
checked while the patient is
seated on an average chair. If
the socket is too low, restriction
will occur below the anterior su-
perior spine,

g. Height of bucket.

The height of the
socket may be checked by de-
creasing it one inch, and check-
ing during this procedure for the
amount of telescoping between
weight-bearing.

h. Lateral tilt deviation
between sitting and standing.

Establish vertical
lines anterior and lateral (ampu-
tated side) in the standing posi-
tion while the patient is bear-
ing equal weight on both sides.
The anterior vertical line should
not vary between sitting and
standing.

Final modifications

If relief or pressure increase
is found necessary during fit-
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ting, it will be done on the posi-
tive. The vertical lines estab-
lished will be transferred to the
positive by pushing an awl
through the negative into the
positive on each end of the ver-
tical lines. Round-head screws
or nails driven into the cast at
these points will automatically
transfer these points to the lami-
nated socket. Transfer proximal
and distal trimlines to positive,
and remove excess plaster be-
fore priming for lamination.
Maintain as much of ischium in-
dentation as possible. It will be
needed as a reference point for
establishing height during bench
alignment.

Laminating the
socket

The lamination of the socket
is done in the conventional way.
Eight layers of nylon stockinette
and a double layer of Taslon
used as reinforcement in the
amputated region will give suf-
ficient strength. An area 2
inches wide, anterior and pos-
terior, should be made 60-40
flexible to prevent cracking. The
donning will be lateral. If the
tongue is laminated as part of
the socket, an area of approxi-
mately 4 inches in width will
also be laminated flexible.

Joint placement

To provide proper anchorage
for the hip joint, a block of wood
is banded to the socket (Fig. 12).
A mixture of epoxy resin and
sawdust will give additional
strength and provides an excel-
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Figure 12

lent bond. After this has hard-
ened, the wood block will be lev-
eled in 90° angle to the trans-
ferred vertical lines established
during fitting. A saw cut anter-
ior in 45° to the new established
plane will give the attachment
base for the hip joint. The point
should be placed as far in the
medial direction as mechanically
permissible, since a too-far-lat-
eral located joint will create lat-
eral instability as well as rotat-
ing forces during stance phase.

Final lamination

After static and dynam-
ic alignment is completed and
the results transferred into the
final prosthesis, the missing hip
is reproduced with a balsawood
build-up. Two layers of nylon
stockinette are sufficient for the
final lamination. The socket may
be perforated with a %2 or -
inch Forstner bit or similar
available tool.
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Outline of our own
results in hemipel-
vectomy prosthet-
ics

Having utilized these meth-

ods to fit patients in the 22 to
40 year age range with a variety

Figure 13

Figure 14
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of tissue conditions ranging
from thin to corpulent, I have
found that the patient with the
least amount of fat tissue is the
most difficult to fit, even though
the chances of functional tele-
scoping are highly reduced in
such cases. The most eritical
areas on these patients are, as
might be expected, the sacrum,
pubis and ilium. For one of
these patients it was necessary
to add ¥4 inch of foam padding
for protection of the ilium crest.
The same patient initially

. seemed to need a padding in the

shape of a hypergastric pad su-
perior to the pubis for anterior
superior stability, Later, this
had to be removed, since the pa-
tient experienced urinary incon-
tinence while wearing the pros-
thesis. Another patient, who
after the amputation went back
to work on crutches as a con-
struction electrician, felt that his
activity was limited when he
wore the prosthesis on the job
and therefore discontinued its
use. The overall result of this
type of socket construction was
very promising. Of eight pa-
tients fitted with a socket of the
beforementioned properties, only
one refused to wear the pros-
thesis all day. All other patients,
including a housewife, a parking-
lot attendant and an office man-
ager, wear the prosthesis active-
ly and consistently. Since in any
level of upper or lower extremity
the socket is the heart of the
entire prosthesis, not enough
emphasis can be put on intimacy
of fit and proper force applica-
tion.
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Figure 15 Figure 16
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Comments and observations on article entitled “Some
Experience in Hemzpelvectom_y Prosthetics”
by Herbert W. Marx, Prosthetist

Comments and
Observations Regarding
Hemipelvectomy and
Hemipelvectomy
Prosthetics

by Lawrence W. Friedmann, M.D. Director, Medical Services
Institute for the Crippled and Disabled, New York

The experience in hemipelvectomy prosthetics at the Institute for
the Crippled and Disabled, reported by ICD Prosthetist Herbert W.
Marx, describes a method of fabrication which attempts to distribute
the forces of standing and walking in such a way that they are spread
both in time and space so as not to be uncomfortable or to cause damage
to the amputation area.

Hemipelvectomy is one of the most extensive types of amputation
known. It is also one of the most serious, inasmuch as the necessity
for this ablative procedure is almost invariably a malignant tumor.

Until relatively recently, hemipelvectomy was rarely performed due
to the high mortality. The mortality was due not only to the malig-
nancy necessitating the surgery, but also to the poor pre-operative
and post-operative care available. The first known successful hemi-
pelvectomy was performed in 1895.

Ariel (Irving M. Ariel, M.D., Bulletin of the Hospital for Joint
Diseases, Volume 20, page 37-47, April 1959) states that the indica-
tions for hemipelvectomy may be classified as:

1. Primary malignant neoplasms of the innominate bone.
2. Primary malignant neoplasms of the femur which
have invaded the hip joint or innominate bone.
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3. Cancer of the
goft tissues of the upper
thigh, buttock or inguin-
al region, which have in-
vaded the hip joint or
extended through to in-
volve the pelvic walls.

4. Metastases to
the iliac region, which
have infiltrated the hip
joint, the pelvie walls, or
have extended so as to
exclude the possibility of
cure by less radical pro-

cedures. .
5. Massive benign
tumors of the innomi-

nate bone or the pelvic
walls.

6. In certain cases
of generalized metas-
tases with severe pain
not controlled by other
procedures.

7. Certain specific
infections and trauma
uncontrolled by other
procedures. Tuberculo-
sis is a prime example.

The term is used to desecribe
an operation removing the entire
lower extremity with its contiguous
buttock and most or all of the in-
nominate bone. The present surgi-
cal mortality is probably around
10 per cent. Various modifications
of the technique, originally de-
scribed by J. H. Pringel in 1916,
have been described. The technigque
described by Ariel (see above) is
presently preferred.

Skin preparation is routine.
In cases where the indication for
the surgery is a malignancy, it is
inadvisable to attempt to squeeze
blood out of the lower extremity,
in order to avoid the possibility of
dislodging tumor cells. A Foley
catheter is inserted into the blad-
der, the anal opening is c¢losed with
a purse string suture, and in a
male, the scrotum is sutured to the
opposite thigh. The incision ex-
tends from pubic tubercle laterally,
posteriorly, and superiorly to an
area about five centimeters su-
perior to the iliac crest, parallel
to but above the inguinal ligament.
Ariel points out that extending the
incision posteriorly should be done

272

later in the procedure to avoid
turning during the surgery more
than is necessary. The anterior
muscles are detached from the bony
pelvis. This includes the rectus
abdominis, the obliques, and the
inguinal ligament. The spermatic
cord is retracted. The peritoreum
and the abdominal contents are re-
tracted superiorly and medially.
The urinary bladder is retracted
medically and inferiorly. The ex-
ternal iliac artery and vein are
lighted and divided. The femoral
nerve is severed after local anes-
thetic injection to prevent shock.
Delayed ligating the venous return
from the leg may require a decrease
in the amount of blood transfused,
but may increase the spread of
malignant emboli.

The pubic symphysis is exposed
and divided. The division should
be through the symphysis and not
through the pubic arch. The quad-
ratus lumborum and levator ani
muscles are divided. The sacroiliac
joint is exposed from the front.
Disarticulation is performed at the
sacroiliae joint. Shock due to blood
loss may be frequent at this stage.

The patient is turned toward
the contralateral side. The incision
is then carried posteriorly from
the superior margin of the incision
down laterally over the buttock.
The incision is carried over the
buttock to eventually join the in-
ferior border of the anterior in-
cision. The posterior attachment
of the gluteal muscles are divided.
The sciatic nerve trunk and the
ligaments of the sacrum are ligated
and severed, as are the obturator
and superior gluteal arteries. The
lumbo-sacral plexus is transected
with a sharp new blade, and per-
mitted to react. The flap is closed
after revision and the wound is
closed with a drain at each end
of the wound.

If it is necessary to ligate the
common iliac artery, the posterior
flap frequently becomes necrotic.
Skin grafting may repair the re-
sultant lesion, but this complicates
prosthetic fitting considerably. If
the skin has been damageed by
radiation therapy for the tumor,
this will also tend to make pros-
thetic use difficult.
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Variations of the above tech-
nique may involve leaving part of
the ilium. This provides another
point of fixation which is useful.
If the gluteus maximus is sutured
to the anterior tissues, this assists
with prosthetic force application.
If the entire gluteus has been re-
sected, force application in this
area is extremely difficult. If the
tumor has invaded the skin of the
region and an adequate full thick-
ness pericle flap cannot be devel-
oped, prosthetic usage is limited,
at best.

Normal, sensate, full-thickness
skin is needed in order to bear
all of the patient’'s body weight
during stance phase. Since the
weight of the body must be main-
tained as a vertical component of
forces applied obliquely, shear
stresses are considerble.

In order for a patient to util-
ize this type of prosthesis, it must
first be ascertained whether the
patient’s remaining leg is in good
condition. His cardio - respiratory
reserve must be equal to the de-

mands to be placed upon him, since
the use of this type of prosthesis
demands considerable energy ex-
penditure. Frequently it is advis-
able to let the patient utilize
crutches and not fit him with a
prosthesis at all, if the patient has
no padding from the gluteus max-
imus and/or has limited weight
bearing because of the skin prob-
lems mentioned above. Few pa-
tients can tolerate all of their
weight being supported by the rib
cage except for short periods of
time. Thus, the hemipelvectomy
patient with poor skin at the ampu-
tation sight is forced to bear weighi
as does the hemicorporectomy pa
tient. In these cases the use of
the wheelchair with a contoured
pad to support the pelvis for ease
in gitting may be preferable to an
attempted sitting with a hemipel-
vectomy prosthesis. The patient
must be looked at as a whole to
see whether the criteria for pros-
thetic prescription have been met,
and that significant contradictions
to prosthetic usage do not exist.
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1967 CERTIFICATION
EXAMINATION RESULTS

The Examination Committee of the American Board for Certification
held a meeting at the National Assembly in Miami Beach to complete
its grading of this year’s Certification Examination Candidates.

The greatest percentage of Candidates in recent years passed both

the Prosthetic and Orthotic Examinations.

0Of 33 Prosthetic Candi-

dates 27 qualified, and of 29 Orthotic Candidates 21 qualified.
The following are the new Certified Practitioners:

In Prosthetics
— e
William R. Aycock .o N. C.
Jack F. Barghausen ........ Pa.
Raymond Blackwell
Joseph M, Cestaro
Arthur R. Colling
Arnold Dozier ...
Franklin Floyd ...
Raymond Francig
Harry J. Lawall e
Paul D. McCullough ...
Roger L. Moore ..o
John P. Neilson ...
Lanny A. Prickett ...
Philip N. Pulizzi ...
Roy R. Rice, Jr. ...
Rene P. Robillard ...
Daniel G. Rowe .o,
Rainer K. Schmid ...
Snowdon Smith ..o - Y
Albert W, Sumell, Jr. ... Ni Y-
Wallace Sumida
Carmen Tablada
Edward L. Teter
Clinton R. Tingen
Howard Titner ...,
John J. Vicknair
Armand Viau

In Orthotics

JOhT 0, AVEW v
Robert Bernard
Heinz Brinkmann
Walter E. Counts
Maurice H. Cox
Michael DiPompo .
Peter P. Dreher ...

Felton L. Elliott ...
Richard I. Friday
Dale E. Fries ....oowommnne
Norton Heifetz
Robert M. Jefferies ..
John Kintz
Troy OWENS .
John N. Pierce ...
Robert B. Reid
Oscar L. Riffle e
Harold W. Smith ..

D. E. Vixie
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in any case...it's CAMP

Nhen siresses vary

AMP fits right in; because CAMP fits right on.




Camp products designed

CAMP-VARCO TRACTION BELTS WITH CAMP TRACTION INSTRUMENTS

Belt is easily applied. Permits unrestricted use
of other modalities. Soft hip sections prevent
pressure on hip crests and helps anchor sup-
port. Elastic groin release. Traction instruments
for Hollywood, regular, and hospital beds.

CAMP HEAD HALTER

Truss buckle side opening can
be preset for easier applica-
'f"'a i tion and removal. May be
| & applied without raising the
head. Thirteen inch notched
spreader bar permits use at
ANDERSON TRACTION LEGGING varying widths.

For lower extremity skin traction.
One-piece unit eliminates need
for a variety of materials. Simple
application and adjustment. Rel-
ative freedom from serious com-
plications. Foam rubber bonded
lo fabric., Contoured to fit leg.
Elastic insert permits precise
shaping.

TAYLOR BRACE

Center front truss buckle
and hook closure with alter-
nating right and left pull
for easy application: pre-
cise adjustment. Wide strap
across lower abdomen
helps hold pelvic band
firmly around hips and
lower back for added sta-
bility. Sturdy washable
slip-on covers.




with special problems

a X

HYPEREXTENSION HINGED KNEE BRACE

Iy

Made extra long., Wide slainless steel
“stopjoint” hin permit safe knee action.
Wide encircling, buckled, leather straps
give greater stability. Two buckled ad-
justment straps for extra support

CAMP-KOCH PLASTIC WRIST SPLINTS

Durable, molded, heat-shapeable plastic.
Sturdy nylon and Velcro adjustment
straps. Adaptable to any condition requir-
ing a cock-up wrist splint. Ideal as posi-
tioning splints or for limiting ulnar
deviation. Allows some hand function.

in mind

CAMP-CULLEN ANKLE BRACE

For patients recovering from ankle injuries
or actively engaged in sport activities.
Resists inversion and eversion. Controls
adduction and abduction rotational
strains. Many fine flexible plastic-enclosed
spring steel wires, distribute pressure,
aids molding over bony prominences.

CAMP ADJUSTABLE CERVICAL COLLAR

Anodized aluminum mandible and occip-
ital pieces easily shaped to exact con-
tours. Foam rubber padded for comfort.
Patented design over trapezius ridge pre-
venis excessive ‘rocking”. Patented, ad-
justable front block permits height
adjustment of mandible post. Easily
applied.



Camp capabilities extend
from the first idea to the final fitting

EDUCATION

“Education before sales,” is not just a slogan with Camp. To serve the ever-changing
needs of patients and the medical profession, Camp maintains the most comprehensive
fitter training program in the industry, Tens of thousands of fitters have attended the
basic course plus re-training sessions to enable them to stay abreast of new products
and new techniques.

designed and made to fit better

s. h. camp & company, jackson, michigan 49204
AUSTRALIA - CANADA - ENGLAND = NETHEALANDS - NEW ZEALAND +« SPAIN - SWEDEN SWITZERLAND




TARSO PRONATOR®
Open Toe Boot Milg
Abduction Last

#5790

TARSO MEDIUS® Open
Toe Boot Straight Last

#1643

TARSO PRONATOR®
Open Toe Boot Full
Abduction Last

#1934

SPLINTING IS NOW SIMPLER...
...EASIER...LESS COSTLY

with the

TARSO"”

SPLINT ADAPTOR
by MARKELL

the splint screws on
in a minute!

We set two little inconspicuous serew holes into the
sole of each Tarso Pronator® and Tarso Medius®
open toe boot, Using the screws and wrench that
we supply free of charge, you can attach a splint,
or remove it, in just about a minute.

This is the Splint Adaptor: It is ideal for inter-
mittent or continuous splint application. Splints
don’t hdve to be riveted on, and attachment is
easier and stronger than it is with the relatively
costly clamp-on splints.

The sturdy inexpensive #140 Tarso Splint is avail-
able with drilled-to-fit holes for use with the Splint
Adaptor. Steel screws and bushings assure that
splints will fit tight and stay tight.

Splint Adaptor shoes arg beautifully made of top
grain leather and fully lined with soft seamless
glove leather. Soles are Goodyear welted for firm-
ness and shape retention. Tongues are semi-de-
tached for wider opening and smoother fit. These
shoes are designed to be used for all pre-walker
applications. The Splint Adaptor is included in
case it is needed, at no additional cost to the
patient.

Tarso® Shoes by Markell ore in-stock and ore sold through the finest shoe stores

and broce ond

limb houses throughout the United States and in Canada.

Write for our catalog and price list.

MARKELL SHOE COMPANY, INC.

504 SAW MILL RIVER ROAD, YONKERS, NEW YORK
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w
'z PRODUCTS

COSMETIC GLOVES

THE STANDARD OF

h ‘ THE INDUSTRY

STANDARD COLORS

AVAILABLE IN 12 DIFFERENT SHADES
TO FIT EVERY REQUIREMENT.

LAMINATED FEET

WE *'SPECIALIZE IN SPECIALS"
FOR YOUR SPECIAL CASES

MOLDED
SACH FEET

THE FULL MOLDED FOOT

ingsley mfg, co.

1984 PLACENTIA AVENUE -« COSTA MESA, CALIFORNIA
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THE MYO COLLAR

The first, the finest, the most widely ac-
cepted adjustable cervical collar. Proven
design, top-quality materials, precision
workmanship.

Well-ventilated, lightweight, comfortable,
completely washable. Plastic orVelcro®
straps. Stable price structure. Another
quality product of:

I+_E BRACE
CORPORATION

601 Webster Ave. = Box 1299
Winter Park, Florida 32789
Telephone: 305 644-2650
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"\
rREADY TO FIT HAND, WRIST AND FINGER BRACES,
CERVICAL BRACES, TRAINING AIDS AND SPECIAL
APPLIANCES — PLUS A COMPLETE LINE OF SPINAL
AND LEG BRACES CUSTOM MANUFACTURED TO
YOUR MEASUREMENTS.

COMPLETE CATALOG AVAILABLE ON REQUEST

C. D. DENISON ORTHOPEDIC APPLIANCE CORP.
\220 W. 28th Street - Baltimore, Md. 21211‘)
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INTERNAL
ROTATION

EXTERNAL
ROTATION

&

ROTO-SLEEPER
The angles of the plate maintain
rotation of the leg, whether
the child sleeps on its back,
either side or prone.
Sizes: Medium 000 to 12, full sizes only.
Order from your franchised Sabel dealer.

A
new
angle...

in the
treatment of
abnormalities
of the lower
extremities

Now, Sabel introduces a pre-
walker surgical shoe which is
attached to an extended plate
with the angles of a tetragon to
be used in milder type cases.
The angles of the plate help
maintain rotation, whether the
child sleeps on its back, either
side or prone.

For abnormal internal rotations
(medial) and external rotations
(lateral) of hips. In some cases
can be used where shoes and
bar were previously employed.

Sabel Division, R. J. Potvin Shoe Co.

Brockton, Mass. 02402
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Here’s a toast to normal living . . .

Acquaint your clientele with the important and
useful features of the IMPERTAL HAND.

Molded of high impact flesh colored plastic for
lightness and strength.

Fully jointed flexible five fingers with a very wide
opening.

Separate third and four finger spring
action for holding irregular objects.

Easy tension control for adjustment
for light or very strong grip.

xg m Peria/ \

LOCKGRIP
MECHANICAL
HAND

e Immediate delivery DESIGNED ANDME?HAADNEu:EYL
* :ﬁsi?;:;c glOVES in Do Bo BE(KE HAND COMPANY
o Write for our new 152 W. Stevens St.

illustrated brochure St. Paul 7, Minn.

. J
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“Lauis C, Weld, the Founder of
G. W. Chasbrough Co....' My
~ own personal exparience led
fo the development of Ches-
brough Orthapedic Pre-Walk-
ers, clubfoot, open toe and
closed toe Surgicals.''

“Chesbrough Pre-Walkers
mean
NEW business for you”

“Here are orthopedic shoes parents can afford.
Orthopedic surgeons in 50 states and many
foreign countries are now preseribing them.
Spectacular sales figures prove it. This impor-
tant referral business can be yours.

“When a child in my own family needed a
corrective shoe, I discovered what a strain it
can mean to a family budget, because 1) cor-
rective footwear is expensive and 2) frequent
purchase of new corrective shoes is reguired.

Ne. 1400 OPEN TOE. Straight-line sym-
metrical last, firm heel, no back seam.
Adoptable to Denis Browne Splints,

No. 1700 CLUBFOOT, OPEN TOE. Spe-
cial outflare lask, sturdy instep strap to
stabilize heel,

MNo. 1300 CLOSED TOE. Lace-to-toe Then and there I decided there was a real need
design permits snug, gentle fit. Per- for a moderately priced corrective shoe—a shoe
fectly smooth inside. parents could afford. That’s why and when
Chesbrough Orthopedic Pre-Walkers were born.

MAIL COUPON FOR SAMPLES “Our 68 years of shoe-making experience
P = e resulted in corrective Pre-Walkers of scientific

design, expert workmanship, fine leathers com-

|
G. W. CHESBROUGH CoO. | bined with orthopedically correct lasts to pro-
|
|

797 Smith Strest, Rochester, N. Y. 14606 vide necessary eorrection at an economical

price.”

|

| Al shees in unlined white elk, sizes 000 to 4, narrow and wide.
o | Available in full pairs, split pairs or single shoes [no extra

1 charge for half pairs).
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“Your “Professional and “Financial

Growth are best served by
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orthotics and prosthetics

Sold only by ethical dealers, endorsed
and recommended by physicians and
fitted by professionally trained tech-
nicians, Truform anatomical supports
are the most highly respected and
accepted products in the field. They
enhance and protect the professional
status of the ethical dealer who carries
them. Truform’s progressive merchan-
dising and advertising programs
stimulate sales and increase profit.
If you're an ethical dealer who's look-
ing for growth, you can grow faster—
both professionally and financially
with Truform—the complete line of
Orthopedic Appliances ¢ Surgical
Supports e Elastic Hosiery » Specialties.

For a starter, write for your free
copy of the Red Book, illustrating the
Truform line.

Truform Anatomical Supports sold
only by Ethical Appliance Dealers

JRUFORM

anatomical supports

3960 Rosslyn Drive, Cincinnati, Q. 45209
New York = San Francisco » Texarkana

3175

2l




UNITED STATES MANUFACTURING CO.

Worldwide suppliers to the Orthotic and Prosthetic profession since 1947

The United States Monufacturing Co. and Hydra-Cadence, Inc.
are servicing countries in every part of the world.

We have established a worldwide reputation through our
quality of materials, workmanship and service.

We will continually strive to produce and maintain the quality
of orthotic and prosthetic products
our customers have received in the past.

el D e D A

% 5 pepps:

D. W. Tope 0. E. Johnsen
Vice-President J. Morgan Greene Plont Superintendent
President
Robert H. Klebba R. L. Easlond
Sales Engineer Controller

623 South Central Avenue + P.O. Box 110 - Glendale, California 91209
D i SR WA S s S e
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Outstanding

Comfort
for the
Customer!

Outstanding

Profit
for the
Dealer!

STOCK ORDERS SHIPPED
IN 48 HOURS

Youw'll find sales features galore
in Freeman surgical supports. Low,
low dealer prices for higher mark-
ups, too! Cool, soft velveteen
lining and stay covers make these
the most comfortable supports
yet. Exteriors are available in
canvas, dacron mesh, dacron and
brocade.

Freeman’s full line of supports
are the result of over 70 years
experience and close association

with the medical profession.
That’s one reason why doctors
recommend them.

Stock orders shipped in 48
hours—on special request, orders
will be shipped the same day they
are received.

Jreeman

Freeman Manufacturing Co.
Dept. 207, Sturgis, Michigan

WRITE FOR FREE CATALOG

orthotics and prosthetics
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Zealastie | PASSIVE HANDS

Basic Component
FOR

Cosmetic Realism
IN

Hand Restorations

FEATURES

FIRM, RESILIENT "'FEEL"

LIFELIKE ELLIPTICAL WRIST

BRAIDED SPIRAL \

WIRE INSERTS THREE EASILY
POSIIONTHE ADAPTED MOUNTING
DUCTILE FINGERS ARRANGEMENTS

T

LIGHT WEIGHT
FLESH COLOR VINYL TINT
GIVES EXTRA COLOR DEPTH
WHEN USED WITH
Realastic GLOVES

PERFECTLY CORRELATED FIT
TO COVERING COSMETIC GLOVES

Anatomically accurate shapes and sizes are available for
male and female hands; for children, teen-agers and adults.

PASSIVE HANDS are [abricated using the highest quality polyeurethane foam sur-
rounding a carefully centered braided wire insert giving the hand firmness without
rigidity. The naturalvinylskinis precision molded of durable, long lasting material
requiring little care.

1000 FORTY SECOND STREET g
< OAKLAND, CALIF, 94608 U.S. A. "
f7'7/68 PHONE (415) 658-7440 or 658-7441 We

N J
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TRAUTMAN CARVER ATTACHMENTS

? . CUTTERS

Small Cutter No. 2100A. Large Cutter No. 2100B.
No. 2100AB Blades Ne. 2100BB Blades

Sharpened for one-half cost of o new set of blodes, plus postage.

Midget Cutter
#2100H (including
an extra blade)

Carver #2100
Foot Switch
#2100K

ATTACHMENTS

Medium Sand Core Small Sand Core Rasp No. 2100E. Small Sand Drum Large Sand Drum No.
No. 2100C. Medivm No. 2100D. Small We resharpen the Neo. 2100F. Small 21006G. Large size abra-
size abrasive cones size abrosive Rasp for one-half sizeabrasivesheets. sive sheets. Coarse S41V,
Coarse Cone No. conesonly. Coarse cost of new, plus Coarse No. S41T, Fine S41W.

S41D, Fine Cone Cone No. S41H, postage. Fine No. S41U.
No. S41E. Hl;é Cone No. ."l‘i: 2100FF — Flat
. o3,

Write for price and delivery date

TRAUTMAN SPECIALTIES, INC.
410 Portland Avenue, Minneapolis, Minn. 55415

orthotics and prosthetics 295




DORRANCE HANDS NOW IN 3 SIZES
LIGHT « DURABLE « COMPLETELY FUNCTIONAL
A worthy companion to the Dorrance hook

IMMEDIATE DELIVERY ON ALL ORDERS.
PHONE (408) 378 4366

D. W. DORRANCE CO. INC.

e 541 Division St., Campbell, Calif. 95008

4 FOR THE TREATMENT AND PREVENTION OF

PAINFUL NECK CONDITIONS

sl

ORDINARY PILLOW THE JACKSON *'CERVIPILLQ'"

* Fits the Normal Contour of the Neck
+ Prouvides Complete Relaxation

+ Specially designed by Dr. Ruth Jachkson nﬂvms

For That Added Decorator Touch ...
Manufactured Exclusively By: GERVIPILLO COVERS are availsble in white and

live pastel colors Designed to fit all existing
PR CERVIPILLOS, they are made of the highest
NRIGEZE manufaciaring co. inc. quality washable, drip dry maletial
3
%ﬁ(b’,{_/ y&[&’d{ézﬁf’ + White + Pink - hzure Blue
P O BOX 855 « BURBANK, CALIFORNIA COLORS + Maize Yellow + Mint Gresn

«  Mauve Lavender

J
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Kendrick Sacro-Lumbar Supporter

Style hsn, 2048 with 10” deep back k : -‘:v‘ //'—{-,
-~ G Y e {
S f" }.\ ‘t

W a{ a : m £L1x-_ “\',f

,/' I
S g ? 5 ”\I X TA)
; ﬁ%? CAA
M '
“The crew never expected to see me at work the h\\\ / ( 2= TN
day after my accident. They didn't know about the /™ Q\ A

never stopped talking about the comfort and safety
it gave me."”

L = =
Kendrick Sacro-Lumbar Belt. They do now. I've \>H ;V\ /(JS\\\\F‘F

The Kendrick Sacro-Lumbar Belt is designed to meet —
the specifications of leading Orthopedic surgeons to o
give firm, corrective support while the back heals. A

Medial front opening with web straps and slide buckle 4

for individual adjustment. Curved steels hold and
brace the back and are easily removed for laundering.
Available in 10", 12” and 14" back depths.

Write today for complete information.

You can recommend Kendrick with Confidence

JAMES R. KENDRICK COMPANY, INC.
Philadelphia, Pa. 19144 New York, N. Y. 10016

N S
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All Your Needs For
ORTHOPEDIC AND PROSTHETIC APPLIANCES
SUPPLIES
Under One Roof

Coutils + Moleskins - Brocades < Elastics
Non-Elastics + Nylon Lacings * Buckles
Tools *+ Air Foam -+ Steels + Vibretta

PRENYL® VELCRO®

“The Most Versatile Material for Splinting” New concept in fastening

distributed to the
Orthopedic and Prosthetic Professions

by

L Laufer & Co

50 West 29th Street ® New York 1, N. Y.

- _J
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"PLASTISKIN" Perfection
Tenenbaum, Prosthetics

Manufacturers of Cosmetic Hands, Gloves, Fingers and

Partial Hands in the largest selection of color, size and types.

463-469 East 142nd Street, New York 54, N. Y.
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