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ANNOUNCES NEW LOW PRICES 
ON (OVER-DOOR) TRACTION SETS 

OD-4 
TRACTION "LOW-BUDGET' 

SETS 
TRU-EZE (over-door) Traction 
Support with Spreader Bar, 
"Diskard" Head Halter and 
Weight Bag. 
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22 in TRU-EZE Catalog. 

PRICE *5.75 
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OD-3 
"ECONOMY" TRACTION SETS 
TRU-EZE (over-door) Traction 
Support with Spreader Bar, 
"Economy" Head Halter 
(med.) and Weight Bag. 
See HH-52 Head Halter Page 
22 in TRU-EZE Catalog. 

*7.00 
Write for Quantity Discounts. 

LIST 
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DELUXE SETS 
(NYLON PULLEYS) 
TRU-EZE (over-door) Traction 
Support with 12" Spreader-
Bar, "TRU-TRAC" Deluxe 
Head Halter HH-S1 (S-M-L) 
and Weight Bag. See HH-51 
Head Halter Page 22 in TRU-
EZE Catalog. 
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PRICE 

Write for Quantity Discounts. 
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The United States Manufacturing 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. 

D. W. Tope 
Vice-President 

Robert H. Klebba 
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J. Morgan Greene 
President 

O. E. Johnson 
Plant Superintendent 

R. L. Easland 
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W H Y 
FREEMAN ? 

SELECTION, 
reason. Dorso Lumbar, Sacro Lumbar, Abdom
inal. . . our catalog lists hundreds. And the 
number is forever increasing. But more im
portant, Freeman supports fit right...wear 
longer... really do the job. And the price is 

right. Freeman... makes 
people feel better. 

WRITE FOR FREE CATALOG 

freeman 
FREEMAN MANUFACTURING CO. 

Box J , Sturgis, Michigan 49091 
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^ea^tcc\ P A S S I V E H A N D S 

B a s i c C o m p o n e n t 

F O R 

C o s m e t i c R e a l i s m 

I N 

H a n d R e s t o r a t i o n s 

F E A T U R E S 

FIRM, RESILIENT "FEEL" 

BRAIDED SPIRAL 
WIRE INSERTS 
POSITION THE 
DUCTILE FINGERS 

LIGHT WEIGHT 

PERFECTLY CORRELATED FIT 
T O C O V E R I N G COSMETIC GLOVES 

LIFELIKE ELLIPTICAL WRIST 

THREE EASILY 
ADAPTED M O U N T I N G 

ARRANGEMENTS 

FLESH COLOR VINYL TINT 
GIVES EXTRA COLOR DEPTH 
W H E N USED WITH 
fceaUutic GLOVES 

Anatomically accurate shapes and sizes are available for 

male and female hands; for children, teen-agers and adults. 

PASSIVE HANDS are fabricated using the highest quality polyeurethane foam sur 
rounding a careful ly centered braided wire insert giving the hand f irmness without 
rigidity. The natural vinyl skin is prec i s ion molded of durable, long lasting mater ia l 
requiring little care . 

1 0 0 0 F O R T Y S E C O N D S T R E E T £ f c 
O A K L A N D , CALIF . 9 4 6 0 8 U. S. A. tfjffl 

S t n e S PHONE (4-15) 6 5 8 - 7 4 4 0 or 658-7441 Ms* 

J 
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D E M A N D T H E F I N E S T 
F O R Y O U R 
C U S T O M E R S 

KENDRICK'S 
sacro-lumbar 
supports of 
dacron mesh No. 8458-S Kendrick Sacro-lumbar Sup

porter with Dacron Mesh. Available in 
sizes 32 to 44 (hip measure). 

PRESCRIBED BY PHYSICIANS . . . SOLD WITH CONFIDENCE 

For your customers, there should be no substitute for the finest. Kendrick's 
Sacro-lumbar Supports of Dacron, an amazing synthetic fabric, provide the 
most reliable and comfortable support possible. The porous weave of Dacron 
is ideal for summer wear — lets the skin breathe — or all-the-year around. 

Kendrick's Dacron Sacro-lumbar Supports are lighter and far more com
fortable — their durable, porous construction gives safe, long-lasting support to 
the wearer. Lumbar stays are removable so the supports are easy to wash, quick 
to dry. Styles for male or female. 

Specify surgically correct Kendrick products for your customers. Their 
confidence in you will result in more frequent repeat sales and higher profits. 

You can recommend Kendrick with Confidence 
J A M E S R . K E N D R I C K C O M P A N Y , I N C . 
Philadelphia, Pa. 19144 New York, N . Y. 10016 

Kendrick 
S I N C E I 8 5 3 
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DORRANCE HANDS 

and 

DORRANCE HOOKS 

A Complete Line 

Hands Available in 5 Models 

Hooks Available in 18 Models 

Phone (408) 378-4366 

D. W. DORRANCE CO., INC. 
541 Division St. 

C a m p b e l l , Cal i fornia 95008 The Dorrance Hand 
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This new lightweight girdle - length 
ro lumbar garment, while giving the 

r therapeutic back support, serve* 
a smart figure-molding foundation 

uitable for wear with the most chic 
hion attire. The Rose's exclusive de-

, enclosing support pull through the 
anter region inside the garment, 

eates a perfectly smooth silhouette 
1 makes H invisible under the lightest 

(rut dress or cocktail gown. 
I Attractively styled and effectively de
igned to meet a very real need as a 
•econd support garment essential to the 
eormn'f fashion wardrobe, the Rene 
i.e. excellent merchandising appeal and 
rktrJ sales potential lor the ethical 
ftulrr. 

While exceptionally light in weight 
the Rose's therapeutically correct de

sign provides sound support to the 
lower spine. Invisible elastic pulls inude 
the garment, give the desired control 
over (he spinal area. To provide addi
tional rigidity, two stays may be inserted 
•nto inside pockets in ihc back panel. 

The Rot* is styled in luxurious taste 
An unseen upper provides smooth clo
sure. Hose supporters are of soft shirred 
tricot The Rose is sixed in inches from 
24" to 36" waist (10" development). 
Back depth Is 15" below waist. 2 " 
above; Front depth 13" below. 2" 
above. For average lo tall figures. 

The Rose's high fashion appeal offers 
high saJes and profit potentials to the 
dealer. Order Model Rose #131]. Abo 
available in our shorter version and 
panty style. Models ROM #1314-15. 

• oW by finical Deafen 

TRIFORM 

J%0 Jtotslvn Ortvt, Cincinnati. Ohio 4U09 
New York • San Francisco • Ttourkaru 
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WHICH ARE THE 
BEST SELLING 

CHILDRENS 
PRESCRIPTION 

• SHOES? 

Child Life has been the best 
selling and most prescribed 
brand of children's prescription 
footwear since 1961. 

HERBST SHOE MANUFACTURING COMPANY • P.O. Box 2005 • Milwaukee. Wisconsin 53201 
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The angles of the plate maintain same leg rotation whether the child sleeps 
on its back, either side or prone. 

Another new 
angle in the 
combined 
treatment of 
mild foot, leg 
and/or hip 
abnormalities. 
N o w , in a d d i t i o n to ou r 
R o t o - S l e e p e r S u r g i c a l 
s h o e , Sabe l i n t r o d u c e s a 
p r e - w a l k e r ou t f l a re s h o e , 
a t t a c h e d to an e x t e n d e d 
p la te w i t h t h e a n g l e s of a 
t e t r a g o n to be used in m i l d 
cases of a b n o r m a l i t i e s . 

N o w , t h e p h y s i c i a n c a n 
t a k e a c t i o n i n d o u b t f u l 
cases i ns tead of " w a i t a n d 
s e e . " 

Sizes Narrow 000 to 4, full sizes only 
Order from your Sabel franchisee! dealer. 

EXTERNAL 
ROTATION 

INTERNAL 
ROTATION 

M A T L E S R O T O SLEEPER, 

SABEL'S 

I SABEL SHOES. 1207 CHESTNUT ST, PHI LA , PA. 19107 
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 I M P E R I A L 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. 

LOCKGRIP 
MECHANICAL 
HAND 

Immediate delivery 
Cosmetic gloves in 
all tints 
Write for our new 
illustrated brochure 

DESIGNED AND MADE BY 

D B PErifED M E C H A N I C A L 
• D. DEVlVEIt HAND COMPANY 

752 W. Stevens St. 
St. Paul 7, Minn. 
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KINGSLEY mm PRODUCTS 

COSMETIC GLOVES 
THE STANDARD OF 

THE INDUSTRY 

STANDARD COLORS 
A V A I L A B L E IN 12 D I F F E R E N T SHADES 
TO F I T EVERY R E Q U I R E M E N T . 

LAMINATED F E E T 
WE " S P E C I A L I Z E IN S P E C I A L S " 
FOR YOUR S P E C I A L CASES 

MOLDED 
SACH FEET 

T H E F U L L MOLDED FOOT 

i n g s l e y m f g , c o > . 

1 9 8 4 PLACENTIA AVENUE • COSTA MESA, CALIFORNIA 
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The most 
widely accepted 
prescription aid 
for compression 
fractures of 
the lower spine. 

The Jewett Hyperextension Back Brace 
Medical acceptance of this precision-made 
appl iance has been establ ished through 
thousands of prescr ipt ions. Five simple 
measurements ensure effective, comfortable fit 
for children through extra-large adults. Braces 
delivered assembled to your exact measure

ment spec i f icat ions. Same day 
service. Stock sizes also available. 

I. Price and trade protected. . - . 5 

601 Webster Ave. • Box 1366 • Winter Park, Fla. 32790 • Phone: 305 644-2650 J 
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Recessed in these two holes are steel screw receptacles. 
They are standard equipment in every Tarso Pronator8 

and Tarso Medius® open toe boot. 
No need for clamps or rivets with the Splint Adaptor. 
Just four screws and a key, supplied free. Plus the low 
cost Tarso Splint, with foot plates perforated to fit the 
Splint Adaptor, in any bar length. 
Attachment is simple. Mother can remove and replace 
the splint morning and night, in minutes, if required. 
Tarso open toe boots are beautifully made of natural 
grain leather. All have firm Goodyear welted soles. Soft 
seamless glove leather linings. Semi-detached tongues 
for smooth fit. Flexible counters. And a sloping top line. 
For children big enough to walk, we suggest closed toe 
Tarso Pronator® and Tarso Medius® styles. The same 
versatile Tarso Splint can be attached with rivets or 
sheet metal screws. Or use our excellent clamp splint. 

Available from dealers throughout the U.S. and Canada. 
Write for Catalog and ingenious new TARSO STICKER KIT. 

f, TARSO PRONATOR* 
v \ Full Abduction Last 

TARSO MEDIUS* 
Symmetrical Straight Last 

t TARSO PRONATOR® 
;Mild Abduction Last 

m . . . 
TARSO SPLINT 140 :j 

MARKELL SHOE COMPANY,INC. 
5 0 4 SAW MILL RIVER ROAD, YONKERS, N. Y. 1 0 7 0 2 
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No. 1400 OPEN TOE 
Straight-line symmetrical 
last, firm heel, no back 
seam. Adaptable to Denis 
Browne Splints. 

No. 1300 CLOSED TOE 
Lace-to-toe design permits 
snug, gentle fit. Perfectly 
smooth inside. 

No. 1700 CLUBFOOT, OPEN TOE 
Special outflare last, sturdy 
instep strap to stabilize 
heel. 

Your major selling point.. . 
Doctors Prescribe CHESBROUGH 

Orthopedic Pre-Walkers 
This is the reason Chesbrough Orthopedic Shoes have 
had such spectacular success. Orthopedic surgeons in 
50 states and many foreign countries are now prescrib
ing them. This large referral business continues to 
grow and we invite you to share in it. 

Any parent whose child requires orthopedic correc
tion will tell you the expense is great, as frequent 
purchase of new shoes is required. 

This problem was brought home to Chesbrough's 
founder, Louis C. Weld, several years ago, when a child 
in his own family needed such a shoe. Recognizing the 
need for orthopedic shoes at an economical price, Ches
brough put their 68 years of shoemaking experience to 
work and Chesbrough Corrective Pre-Walker Shoes 
were born. 

Here is a shoe of highest-quality workmanship and 
fine leathers, made to sell at a moderate price. 

All shoes in unlined white elk, sizes 000 to 4, narrow and wide. Available 
in full pairs, split pairs or single shoes {no extra charge for half pairs). 

MAIL COUPON fOK SAMPLES 

G. W . CHESBROUGH CO. 
7 9 7 Smith Street, Rochester, N . Y. 1 4 6 0 6 

Louis C. We ld , Founder of G . W . 
Chesbrough Co. . . . "My own per
sonal experience led to the develop
ment of the new Chesbrough Shoe." 

NAME 

ADDRESS 

CITY STATE- ZIP.. 
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The New York University 
Approach To Spinal Orthotics 
By Grace Jackson and Warren P. Springer1 

A major advance in the field of spinal orthotics took place in January 
of this year when New York University's Post-Graduate Medical School 
offered its first course in "Spinal Orthotics for Orthotists." The culmina
tion of two years' intensive planning by a team of specialists from various 
disciplines, the new course imposes a logical, coherent system upon the 
theory and practice of spinal bracing. According to Sidney Fishman, Ph.D., 
Coordinator of Prosthetics and Orthotics, "Education in spinal orthotics 
is finally coming of age, and can now begin to take its place alongside 
lower-extremity prosthetics and lower-extremity bracing as an ordered 
field of knowledge." 

Actually, as Carlton Fillauer, a member of the planning group, pointed 
out, "Spinal bracing has been an uncharted area." As a result, the number 
of spinal braces has been proliferating to such an extent over the years that 
today an orthotist is confronted by more than thirty, each bearing a dif
ferent name and often providing only insignificant functional variations. 
Efforts had been made from time to time to catalogue this multiplicity of 
spinal devices and to provide a rationale for each. But no concerted inquiry 
into the essential functions of spinal orthoses had been attempted until 
the present project got under way. 

The Planning Committee 
In December 1965, NYU's Post-Graduate Medical School invited a 

selected group of specialists in orthotics and related fields to meet together 
in order to develop a solid foundation upon which to base the design, 
fabrication, and teaching of spinal braces. The situation confronting the 
planning committee was analogous to that prevailing in lower-extremity 
prosthetics back in the early 1950s. At that time prosthetists were also 

1 Prosthetics and Orthotics, New York University Post-Graduate Medical School, 
New York, New York. 



offered a number of devices and components under a variety of trade 
names, which they made use of on a largely empirical basis. Before 
formal courses in lower-extremity prosthetics could be offered at N Y U 
and other centers, similar groups had to analyze and systematize the field. 
As a result of their efforts, three new approaches were introduced into the 
fabrication of lower-extremity prostheses. First, the components were 
classified in terms of their basic construction and function. Second, a 
biomechanical rationale was offered for the shape and alignment of each 
prosthetic component. Finally, measuring procedures were systematized 
so that prosthetists used essentially the same anatomic landmarks when 
fitting and fabricating prostheses. The need for a similar process in spinal 
orthotics became immediately apparent. 

The N Y U Spinal Orthotics Planning Committee met eleven times over 
a two-year period, usually for three days at a time. They "argued over 
details that no one had ever discussed before," according to Mr. Fillauer, 
"and let fresh air into the field of spinal orthotics for the first time." 
Although a similar functional approach to lower-extremity bracing had been 
worked out successfully four years before, the great complexity of the 
spine made the committee's task that much more demanding. 

The members of the Spinal Orthotics Committee were Norman Berger, 
NYU Post-Graduate Medical School, chairman; John Glancy, formerly 
of Children's Hospital Medical Center, Boston, and presently with the 
Department of Orthopedics, Indiana University School of Medicine; Carlton 
Fillauer, of Fillauer Surgical Supplies, Chattanooga; Charles Rosenquist 
and Robert Fannin, of Columbus Orthopaedic Appliance Company, Colum
bus, Ohio; Ivan Dillee, Joan Edelstein, Clauson England, Jeanne Sementini, 
Warren Springer, and Hans R. Lehneis, of NYU. 

The Basic Braces 

After consultations with orthopedic physicians and intensive discussion 
among themselves, the committee arrived at new criteria for classifying 
spinal braces. First, the thirty-odd presently available spinal braces were 
reduced to seven basic braces, each of which provides significantly dif
ferent functions. Second, measuring and tracing techniques were related 
to surface anatomy, so that each orthotist can now measure his patients 
in a standardized manner. Finally, uniform fitting techniques were devised, 
based upon anatomic landmarks and biomechanical principles. 

Since a primary purpose of a spinal brace is to restrict motion, the 
braces were named on the basis of the motions the brace controls and the 
level of control, as follows: 

1. Lumbosacral Anteroposterior Control Brace. 
2. Lumbosacral Anteroposterior and Mediolateral Control Brace. 
3. Lumbosacral Posterior and Mediolateral Control Brace. 
4. Thoracolumbar Anterior Control Brace. 



5. Thoracolumbar Anteroposterior Control Brace. 
6. Thoracolumbar Anteroposterior and Mediolateral Control Brace. 
7. Thoracolumbar Anteroposterior, Mediolateral, and Rotary Control 

Brace. 
From among these basic functional braces, the physician can now select 

the one that best controls the particular spinal motions he wishes to have 
controlled, such as anteroposterior or mediolateral motions of the upper 
or lower spine. In addition to motion control, another primary purpose of 
spinal braces is to increase intraabdominal pressure. The committee, there
fore, spent considerable time discussing and designing the abdominal 
support (corset or apron) to be used on these braces. 

The First Spinal Bracing Course 

Once these functional criteria had been agreed upon, it became neces
sary for the N Y U faculty to develop new text materials and an appro
priate curriculum. (See course schedule.) The new techniques and materials 
were introduced into NYU's four-year prosthetics and orthotics under
graduate curriculum in 1967. After further refinements had been made, 
N Y U offered the first postgraduate course in "Spinal Orthotics for 
Orthotists" from January 22 to February 2, 1968. 

The didactic instruction included seven hours of anatomy, five hours 
of pathology and related medical information, fifteen hours of brace fitting 
and fabrication, and two and one-half hours of corsetry. The remainder 
of the class time was devoted to the actual fitting and fabrication of the 
basic braces and their modifications by the students themselves on a 
variety of patients (Figure 1-5). Each fabrication period was followed by 
a critique, in which faculty members analyzed in detail each brace and 
corset fabricated or fitted by a student (Figure 6-7). In addition, one day 
was devoted to the fitting and fabrication of cervical appliances, and one 
half day to a demonstration and discussion of the Milwaukee brace. 

Reactions of Faculty and Students 

According to John Glancy, the new approach "has imposed discipline 
upon a previously chaotic situation. A good deal of dross has finally been 
dropped from the field of spinal orthotics." He pointed out that "bringing 
things down to basic principles will help the orthotist to reach a better 
understanding of the prescriptions he'll receive from physicians in the 
future. . . . A Pandora's box was opened when the committee began 
investigating the field of spinal orthotics two years ago. What 's left makes 
sense on the basis of function." 

Mr. Fillauer said. "For the first time students are being presented with 
an orderly arrangement of basic styles of spinal bracing, organized in such 
a way that the material can be immediately put into practical use." H e 
stressed the importance of the course's emphasis on fitting and fabrication: 



"Seeing, feeling, and hearing about what you've actually done yourself is 
much more valuable than merely listening to a lecture. Also, everybody 
learns by seeing others' mistakes." Mr. Fillauer believes that the new ap
proach has "simplified the field so that students can go home with con
fidence, ready to apply what they have learned." He emphasized how 
great the need has been for organization in spinal orthotics. Approximately 
20 percent of an orthotist's patients require spinal bracing, yet until now 
fitting has been "an empirical process, in which neither the orthotist nor 
the physician, in many cases, is able to justify his reason for prescribing 
a particular brace. Here, in the new course, reasons have to be given." 

The faculty member who coordinated the course, Clauson England, 
said, "Viewing the course from a teaching standpoint, I was pleased by 
the students' acceptance of the rationale and the techniques presented." 
He also expressed gratification at "the feedback from the students. They 
felt the course offered useful and workable advances in the field of spinal 
orthotics, and was a valuable contribution to all concerned in the treatment 
of spinal problems." In addition, Mr. England pointed out, "All the stu
dents liked the basic terminology and the concept of relating braces to 
functions." 

The ten orthotists who attended the first course came from eight cities 
in the United States and one in South Australia. Their comments at the 
close of the two-week curriculum clearly supported the views of the 
faculty. George Estrin, of the Veterans Administration Hospital in the 
Bronx, New York, approved of the fact that there was "no egghead theory 
in the course." Instead, he said, he'd found it extremely practical. "Every
thing taught can be put into immediate use as needed, and none of the new 
concepts or techniques require new equipment or materials." He also said 
the anatomy lectures were clearer than any he'd had before, but he was 
pleased that actual brace-making, not anatomy, received the major 
emphasis. 

Michael Di Pompo, an orthotist with the Veterans Administration 
Prosthetic Center in New York City, said that he planned to turn the 
written materials from the course over to his facility, where they would 
be incorporated into their own training program. 

John A. Roberts, a Philadelphia orthotist, expressed appreciation for 
the fact that the course emphasized how to fit orthoses, rather than how 
to prescribe them, which can lead to needless disagreements with the 
prescribing physician. 

The orthotist from South Australia, Frank Simson, who is in New York 
on a Winston Churchill Fellowship, applauded the logical approach of 
the course. "For the first time," he said, "names are not emphasized, but 
instead we concentrate on the function of a particular brace." 

Harold W. Smith, of Children's Hospital in Boston, agreed with this 
viewpoint. "Why call a brace by a proper name," he asked, "rather than 



by a specific function?" He felt the course instruction had been helpful 
not only in introducing new principles, but in serving as a refresher course 
as well. 

Future Plans 

As a result of the unqualified success of the first offering, New York 
University will continue to offer spinal orthotics for orthotists on a regu
larly scheduled basis. In addition, work is being completed on a corre
sponding course for physicians and surgeons to be inaugurated in the 
Fall of 1968. This will result in comprehensive instruction in this field 
being available to the two groups most intimately concerned — physicians-
surgeons and orthotists. 

As a result of the experience of developing and teaching this course, it 
appears abundantly clear that the great majority of individuals engaged in 
spinal orthotics will experience direct, tangible improvement in their fitting 
activities through attendance in these courses. 

Course No. 756A: Spinal Orthotics for Orthotists 
First Week 
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FIGURE 3 
FIGURE 1-3—Fitting Thoracolumbar 
Anteroposterior Frame 

FIGURE 4—Bench Alignment of 
Thoracolumbar Anterposterior Frame 

FIGURE 5—Fitting Full Lumbosacral Corset over Thoracolumbar Frame. 



FIGURE 6 

FIGURE 7 
FIGURE 6-7—Critique of Student Fittings of Thoracolumbar Anterior Control Brace. 



Management and Construction 
Procedure of Bilateral 
Split-Bucket Type 
Hip Disarticulation Prosthesis 
By Peter A. Ockenfels, C.P. 
Columbus Orthopedic Appliance Co., 
Columbus, Ohio 

The patient, a 37-year old white male, received traumatic injuries while 
involved in an auto-truck accident in October, 1965. Both limbs were 
severely crushed, and very high amputations were necessary. The physical 
appearance of the patient resembled that of a bilateral hip disarticulation 
amputee; however, closer examination of the patient revealed that a femoral 
neck and head were present. Ths skeletal remaining structure of the femur 
can be measured at approx. 3 " on the left and 4 " on the right side. (Figure 
0) 

It was felt that this patient would represent a difficult problem regarding 
a prosthetic fitting. (At this point I would like to quote a sentence from an 
article which appeared in this Journal previously as follows, "it should be 
pointed out that there is no longer any need to attempt to leave an inch or 
two of femur at hip level because of advances in the prosthetic ar t .") 

The patient was first hospitalized at the Allentown Hospital in Pennsyl
vania, and then became a patient at the St. Vincent's Rehabilitation Center 
in Erie, Pa. There he received initial rehabilitation training and became 
A D L independent. 

He was fitted with a walking device consisting primarily of a pair of 
control braces with a pelvic band and an ischial seat bar attached to both 
sides of the control braces hip joint area. 



He was presented at the Ohio State University Hospital Rehabilitation 
Center Prosthetic Conference on September 29, 1967, and a prosthetic 
prescription for a definitive prosthetic unit was written. 

The Clinic Team then discussed the components for this prosthetic unit, 
and under careful consideration the following prescription was worked out 
and written by the Clinic Team: 

"Modified bilateral hip disarticulation prosthesis with modified plastic 
split hip disarticulation buckets for bilateral use, North Western stride 
control hip joints, single axis knee units with positive locks and SACH 
feet." 
The split bilateral hip disarticulation bucket was prescribed with the 

hope that the patient would be able to accelerate one foot after the other 
and, consequently, would walk with a semi-normal gait (taking full ad
vantage of the remaining femoral skeletal structures bilaterally). The stride 
control with hip locks and positive knee locks would give him stability 
during walking and stance. 

Taking of the Cast 

The negative mold of the patient's body was obtained by utilizing the 
North Western Type Four Point Suspension Technique. A double layer 
of 1 0 " wide nylon stockinette was tailored to the patient's body. The 
proximal portion of this stockinette was doubled, and two 2" by 2" 
webbing patches were sewn anteriorly and posteriorly to the brim of this 
tailored body stocking. A 3/8" hole was punched into each of the patches, 
through which the 3/8" Manila rope of the Four Point Suspension System 
was tied. The patient was freely suspended approx. 3 feet off the floor, and 
the body stocking conformed snugly to the patient's body. (Figure 1) 
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The outlines of the prosthetic socket to be and all 
bony protuberances, such as the remaining femural 
bony structures, the anterior superior iliac spines, the 
iliac crests, and the ischial tuberosites, were carefully 
marked with indelible pencil. These markings would 
later transfer to the male mold. (Figure 2) 

Four inch fast setting Plaster of Paris bandages were 
used for the wrapping. A roping of Plaster of Paris 
bandage was pulled in deeply bilaterally behind the 
iliac crest, or iliac crest concavity. This would later 
supply the major suspension of the bucket on the pa
tient's body. The wrapping of the entire cast was ap
plied firmly. (Figure 3) 

After the wrapping was completed, the patient was 
lowered to a platform on a stool until the ischial 
tuberosities would touch moderately and the patient 
stabilized. A plumb line anteriorly and posteriorly was 
defined, and the cast was then quartered and posterior 
as well as anterior and lateral reference lines were 
established. (Figure 4) 

Now the cast was split anteriorly and posteriorly 
and removed from the patient's body. (Figure 5 ) 

Filling of the Negative 

The anterior and posterior opening cuts were sealed 
with two strips of Plaster of Paris bandages, and the 
negative was positioned on a table with all four vertical 
reference lines exactly aligned with a level. A mandrel, 
or 3/4" iron pipe, was positioned and aligned with the 
four reference lines by using a special holding device. 
A 16 oz. paper cup was attached to the pipe and in
serted just to the brim of the negative to obtain a 
vacuum chamber needed for lamination. The filling 
of the negative proceeded in the usual manner. (Figure 
6) 

After hardening of the plaster, the reference lines 
were punctured with an awl and marked on the top 
surface of the cast. The lateral reference lines were 
used to establish a fictitious trochanter bilaterally. 

These trochanters were located 1 1/2" proximal from 
the end of the cast. With a 45° angularly cut 1" thick 
plywood the positioning lines for the placing of the hip 
joints were marked by positioning the plywood exactly 



on the point previously marked for the trochanters, with 
the lower point anteriorly. 

The wast was then peeled until only the male mold 
remained. 

Modification of the Male Mold 

All reference lines punched with the awl were con
nected and retained. All marked bony protuberances 
were elevated with Plaster of Paris to approx. 3/8" to 
1/2". This included the ridges of the iliac crest, the 
anterior superior iliac spines, the ischial tuberosities, 
and the very short distals of the remaining femoral 
structures bilaterally. Outlines for the definitive bucket 
were reinforced. These outlines consisted of a proximal 
brim approx. 3/4" below the rib cage and anterior and 
posterior teardrop openings, 4 " by 5" , connected with 
each other (width: 1 inch) . The cast was then smoothed 
and the markings bordered with 3/8" Plaster of Paris 
roping, which was then filled with Plaster of Paris and 
molded to a flare of an approx. 3/4" radius. This would 
give the patient comfort in the prosthetic bucket. 
(Figure 7 ) 

The mold, modified and smoothened, was then al
lowed to dry in an oven for 24 hrs. at a temperature 
of 115° F. Then the cast was positioned in the vice 
exactly at 4 5 ° , using a specially milled 45° steel posi
tioning block. The mold was rotated and the trochanter 
reference lines positioned vertically with the aid of a 
plumb line. These lines, clearly established, would 
serve as the exact positioning for the hip joints. 

Two cardboard cylinders, 4 " in circumference and 
3 " high, were taped to the cast, keeping the hip joint 
reference lines exactly centered. Both cylinders were 
covered on top, and only a hole in the size of a Quarter 
coin was left open on each cylinder through which the 
liquid styrofoam was poured for the styrofoam hip 
joint mounting blocks. (Figure 8) 

Hip Joint Mounting 

The top of each block was cut level and level to the 
ground and as closely to the cast as possible. The hip 
joint mounting reference lines were marked on the 
styrofoam, and both hip joints positioned. (Figure 9 ) 
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The base plates of the hip joints were marked, and 
the styrofoam block was shaped to blend in with the 
entire cast. The base plates were attached with Plaster 
of Paris, and the entrie styrofoam build-ups sealed with 
Plaster of Paris. 

An extra build-up of Plaster of Paris of approx. 3/4" 
thickness was provided over the entire seat area, which 
would later give space for a comfortable foam rubber 
(silastic) seat pad. The cast was now air dried rather 
than treated in the oven to avoid expansion and con
traction of the styrofoam. (Figure 10) 

Preparing of the Cast for Lamination 

A 12" long 1/4" drill was used to drill suction 
channels to provide for maximum vacuum during lam
ination. A channel was drilled in each deep concavity 
leading to the provided air chamber at the opposite 
side of the cast. The entire model was smoothened and 
lacquered with a high gloss lacquer. A PVA sleeve was 
tailored and, by using a lubricant, tightly and smoothly 
pulled over the entire cast. The vacuum was attached, 
and the cast was ready for lamination. (Figure 11) 

Lamination of the Split Bucket 

The first lamination consisted of four layer 8" wide 
nylon stockinette. After this lamination was completed, 
the PVA pressure sleeve was removed and the entire 
laminated area was roughened with very coarse sand 
paper. Nine feathered layers of fiber glass cloth were 
laminated with epoxy (C-8 Resin) over each hip joint 
mounting area for reinforcement. Three more 8" wide 
nylon stockinette layers completed the lamination lay-up 
of the split bucket (a 90-10 laminac mixture was used 
for the lamination, 9 0 % 4 1 1 0 — 10% 4 1 3 4 ) . (Figure 
12) 

The completed laminated bucket was split in the 
center and removed from the cast. The two half buckets 
were trimmed to the trim lines, sanded, and smoothened 
with a felt cone. (Figures 13, 14, 15) 

Removal and Restoring of Cast 

The styrofoam blocks and 3/4" Plaster of Paris build
ups for the seat areas were carefully removed, and the 
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entire cast smoothened and lacquered with a high gloss 
lacquer and restored as in Picture # 6 . The entire area 
then received a fine Vaseline coating. (Figure 16) 

The interior hip joint mounting plates were posi
tioned and attached with two screws, leaving one screw 
hole and a 3/8" center hole in the mounting plate open 
for injection of the silastic. (Figure 17) 

The two half buckets were repositioned on the male 
mold and the silastic, consisting of a 2 5 % 385 silastic 
and 7 5 % 386 silastic mixture, was injected into each 
hip joint and seat area. (Figure 18) 

After curing of the silastic the half buckets were 
removed, containing smooth seat pads. (Figure 19) 

The hip joints as well as the finished stride control 
unit blocks were then installed. (Figure 20) 

Dynamic Alignment of the Prosthetic Unit 

The prosthetic foot was set up in a special way in 
relationship to the hip joint, so that from the lateral 
view a reference line from the hip joint anteriorly 
through the knee bolt would fall 2 1/2" posterior of the 
heel of the shoe. This would give the patient maximum 
stability and stance phase. (Figure 21) 

Since no adjustable knee units were used during the 
alignment procedure, surplus wood was kept on the 
ankle blocks as well as the knee blocks. (Figure 22) 

During the dynamic alignment the stance phase ref
erence line (hip joint, knee joint, posterior of heel) 
needed to be increased 3 inches posterior of the heel 
of the shoe. 

Suspension of Prosthetic Bucket 

A prelaminated flexible plastic tongue (as shown in 
picture # 1 0 ) provided a closure of the anterior open
ing of the bucket. Buckles and Dacron reinforced 
leather straps were used to hold the closure secure. In 
this case leather straps with holes have a more accu
rate closing point each time the prosthesis is used. A 
Velcro closing would be too inconsistent. (Figure 23) 

The posterior opening of the bucket was provided 
with a 4 " by 6 " by 1/8" Ortholene flexible hinge. This 
hinge would allow the patient to operate the prosthesis 
with the very short stumps, using his semi-normal gait. 
(Figure 24) 
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The height of the prosthetic unit was determined by 
using a proper knee flexion height of the knee unit, so 
that the patient would be able to sit down comfortably 
in a normal chair with both feet flat on the floor. (Fig
ure 25, 26) 

Two cork seat blocks had to be added to the seat 
areas of the bucket, thus bringing the patient up to a 
normal and level sitting position. 

Knee Locks 

Cable extensions, complete with housing and retain
ers bilaterally, were brought up laterally within easy 
reach of the patient's hands, and, for unlocking, hooked 
into a small stainless steel hook. Unlocking of the 
knee units would only be used for sitting, and both 
knees were locked during ambulation. (Figure 27) 

The stride control hip locks would lock automatically 
when the patient would rise to a standing position. 
(Figure 28) 

The patient indeed is able to ambulate, using one 
foot after the other consecutively. (Figure 29) 

Ascending and descending stairs was accomplished 
by the patient by hoisting himself, using bannisters. 
(Figure 30, 31) 

After the patient became more skilled in ambulating 
with his prosthetic unit, and due to the extreme stabil
ity (see hip joint, knee joint, posterior of heel refer
ence l ine) , the hip stride control lock could be removed, 
giving the patient a somewhat larger step. (Figure 32, 
33) 

The stride control straps were attached three inches 
distal and 1" anterior of the knee center medially and 
laterally on each leg, brought up posteriorly to the plas
tic bucket and retained with a D-ring in the area slightly 
anterior of the ischial tuberosity. (Figure 34, 35) 
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Follow-Up Rehabilitation 
Services 
By Marvin H. Spiegel, M.D. 
Director, Rehabilitation Center, Ohio State University 

The patient was admitted to the Rehabilitation Service, Dodd Hall, 
Ohio State University Hospitals on September 27, 1967. Shortly thereafter 
the patient was started on the program of physical treatment which con
sisted of strengthening exercises for the upper extremities and the lower 
extremity stumps. Ambulation training was carried out using the patient's 
own temporary devices which consisted of bilateral long-leg braces which 
had been attached together with a metal band and to which had been 
affixed wooden bases at the distal end to serve as feet. Using these devices 
with Lofstrand crutches the patient was able to perform a very satisfactory 
drag-to gait. 

On December 6, 1967 the patient received his bilateral hip disatriculation 
prosthesis and training was instituted in the use of this prosthesis. From 
the outset the patient did exceedingly well with his prosthesis and exhibited 
excellent balance and versatility in the types of ambulation he was able to 
perform which included drag-to, swing-to and the alternate-four-point gait. 
He was able to ambulate approximately 150 yards before tiring. The 
patient's initial tolerance for wearing the prosthesis was approximately one 
hour but by December 27, 1967 the patient was able to wear the prosthesis 
approximately six hours continuously and was successful in performing a 
swing-through gait although he preferred the four-point and drag-to gaits. 
The patient was able to successfully ascend and descend stairs and ramps 
and ambulate on uneven surfaces such as grass, gravel and cement. During 
the periods when the patient was not receiving his gait training he wore his 
prosthesis while sitting in an amputee-type wheelchair. 

During his hospitalization the patient underwent a pre-vocational and 
vocational evaluation. As part of this evaluation the patient spent consider
able time in the Department of Occupational Therapy where he was found 
to have superior manual manipulative skills and excellent work habits. 



These activities were largely performed from the sitting position in the 
wheelchair wearing his prosthesis. The patient did experience a problem 
with managing toilet activities while wearing the prosthesis. Attempts to 
solve these problems were not successful and it was felt it would be neces
sary for the patient to attempt to regulate his daily toilet activities prior 
to donning his prosthesis. The patient was able to independently put on and 
remove his prosthesis. Entrance into the prosthesis was done by placing the 
prosthesis in a supine position and having the patient slide into the plastic 
bucket. Removal was accomplished in much the same way although the 
patient was also able to remove it from the sitting position. The patient was 
able to wear his prosthesis while driving a hand-control equipped auto
mobile. At the time of discharge the patient was felt to have surpassed 
expectations in the use of his prosthesis and had tentative plans to return 
to work. (Figure 36) 



Supracondylar Wedge 
Suspension of The 
P.T.B. Prosthesis 
By Carlton Fillauer, C.P.O. 

Background 

The relatively brief history of the P.T.B. Prosthesis 
has been one of dramatic success and perhaps as no 
other U.S. development, influenced prosthetic practice 
throughout the world. 

There is no single feature of the P.T.B. that has made 
this possible. So much information was introduced by 
this new technique that only a detailed study of it would 
reveal the full scope of its innovations. Then one can 
appreciate that this was the product of a comprehensive 
biomechanical study (1 ) of all aspects of the BK 
amputee and the prosthesis and not just a novel socket 
design. 

During recent years a variety of modifications have 
appeared here and in Europe. Some disappeared rapidly 
while others (2 ) and (3 ) persist for they have merit in 
specific applications. It is noteworthy and a credit to 
the investigators at U .C .B.L. that the basic principles 
not only stand today but they have been reinforced. 

If there has been a persistent need for a change it 
lies in the method of suspension. The original cuff 
suspension strap as described provides adequate reten
tion for a good percentage of patients. Properly fitted 
the "holding on" effect is obtained over the patella and 
not circumferencially around the distal thigh. Some 
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difficulties have developed which relate to restricted 
circulation, piston action and to lateral instability with 
short stumps. In these areas the P.T.S. technique offered 
substantial improvement over the cuff suspension. 

Last fall while visiting the Orthopedic University 
Clinic in Muenster, I had the opportunity to become 
acquainted with a new approach. This involved the use 
of a rigid wedge inserted inside the socket over the 
medial femoral condyle, after the prosthesis is donned. 
(Figure 1) It was not considered an experimental item 
since they were employing it routinely on all BK 
amputees including their immediate post operative 
plaster sockets. My interest was so aroused that I 
remained in the area another day for a closer look. 

Of particular interest was their rather complicated 
procedure for obtaining a plaster wrap under pressure. 
It involved a three step operation of partially covering 
the stump with a few layers of plaster bandage then 
applying a negative pressure bag. First the area of the 
knee was cast, followed by the proximal half of the 
stump and then finally the remaining distal segment. 

Prior to the application of the plaster bandages the 
height of the medial flair of the socket was measured 
and marked off on the stump (Figure 2 ) so that it 
would transfer to the plaster wrap. The determinant 
factor was the top of the knee when flexed to 90° . The 
location of the wedge would be determined by the marks 
and the impression of the condyle in the plaster model. 

Immediately upon my return to Chattanooga we 
proceeded to fit our next BK with a supracondylar 
wedge for suspension. You can be sure that this was 
preceeded by a considerable amount of planning, more 
mental than physical. Good success with this first patient 
spurred us on to more fittings. 

Our initial experience was with a tapered wedge 
similar to that seen at Muenster, first of neoprene crepe 
then of hard felt. We tried several measuring techniques 
to give us accurate wedge location, as this is very 
critical. Soon after completing a few fittings we began 
casting the stump with a flexible wedge held in its 
proper location by masking tape. This we feel has 
proven best since it was more reliable and it provided, 
by the pressure of the elastic plaster bandage on the 
wedge, adequate depth of the impression into the thigh. 
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The Wedge, now made of plastisol, does not present 
a sizing problem. Three sizes* have been standardized 
with the medium size in two thicknesses (Figure 3). We 
have found that most adults can be fitted with the 
medium size (Figure 4). It covers the medial area of 
the knee from just posterior to the patella to and 
including the posterior medial face of the femoral 
condyle (Figure 5). Its centerline cross section is 
comma shaped and as fitted the thick lip area is placed 
just proximal to the medial condyle (Figure 6). When 
held in place by a rigid socket wall it effectively prevents 
distal displacement of the prosthesis. 

The proximal brim of the medial wall has a medially 
projecting lip which retains the wedge in position 
(Figure 7 ) . A loop of 1/2" dacron webbing, extending 
from the proximal margin of the wedge and impregnated 
into the plastisol, provides a "handle" which facilitates 
removal from the socket. 

When used as described below it will be seen how 
its shape is individualized. The plastisol selected is of 
approximately 40°-50° shore durometer. This does not 
permit much compressibility yet it is friendly to the 
stump and provides a feel of security to the patient. 
At the same time its flexibility is quite adequate to 
permit if to adapt in the plaster wrap to the slight 
variations in knee shapes. 

Procedure 

These steps cover only those that we consider de
partures from the routine in the standard P.T.B. 
sequence of measuring, stump marking, and hand 
modeling of the plaster wrap. 

(1 ) If the wedge and the tape is located over the 
first layer of tube gauze** it will not interfere later 
with removal of the plaster wrap (Figure 8 & 9). Care 
must be taken that the lip of the wedge is actually 
above the condyle (as in Figure 6 & 10) and of suffi
cient width to encompass the A.P. dimension of the 
condyle (as in Figure 5). Adults with a large bony 
structure will require use of the large wedge. 

* The four wedges are commercially available from Fillauer Surgical Supplies. 
** Tube gauze is superior to a cast sock because it impregnates well with the plaster 

bandage. Size #78 (3 5/8" width) is suitable for most below knee stumps but for 
smaller circumferences we recommend size # 5 (2" width). 
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(2 ) Since the wedge remains a part of the wrap until 
it is filled with plaster, the wrap cannot be removed from 
the stump unless it is cut open to the level of the 
tibial tubercle. 

With the elastic webbing inserted as shown (Figure 
11) running from laterally above the patella down 
medially to the tibial tubercle a short diagonal cut 
(Figure 12) over the strap will permit opening of the 
proximal aspect of the wrap sufficiently to allow re
moval. If the wrap can be removed without cutting, 
something is wrong and a new wrap and recheck on 
wedge size and thickness is in order. 

(3 ) Wrap stump with 2 to 4 elastic plaster bandages 
(8-10 cm width) beginning proximally above the wedge 
(a small dab of plaster mix rubbed in above and below 
the wedge helps lock the wedge to the wrap) . In the 
area of the condyles it is important that the bandage 
be wrapped tightly to pull the wedge firmly against the 
condyle (Figure 13) and in this area it should be 3-4 
layers heavier than usual. Continue wrapping distally 
in the standard procedure. 

( 4 ) When the model is stripped of the wrap the 
outline of the wedge should be clearly defined (Figure 
14 & 15). No modification in this area is necessary 
except to remove plaster from above the wedge area so 
that a medial lip will form over the proximal edge of 
the wedge during the plastic lamination (Figure 16). 
Preparation of the model is routine below the level of 
the wedge. The lateral proximal extension area should 
be brought medial by removal of l/4 " to 1/2" plaster to 
assure close contact and counter support to the wedge. 
The proximal edge of the lateral wall should be at 
approximately the same height as the medial side and 
be flaired away from the thigh (Figure 17) so as not 
to leave a sharp edge which would increase the diffi
culty in donning. The usual preparations for lamination 
should be followed though the use of double vacuum 
is superior in holding the lamination close to the wedge 
and around its margins. Extra thickness of the laminate 
in the area above the mid patella tendon is desirable to 
increase the rigidity of the extensions. For the average 
size ( 1 3 " circumference at M.T.P.) the following lay 
up is recommended: 2 dacron, 3-4 nylon stockinettes 

overall with extra dacron filler around the M.T.P. and 



popliteal area and an additional 2-3 layers of nylon 
above M.T.P. level. The usual 80-20 rigid to flexible 
resin mixture is recommended. When the resin has 
gelled sufficiently to permit cutting the laminate without 
fraying, the area above the trim line should be cut away. 
Lift the medial extension with screw driver and remove 
wedge. The socket can then be pulled off the model. 

Fitting Suggestions 

The proximal opening (M-L) should be just wide 
enough to permit entrance of stump (Figure 18). Only 
a narrow 1/8-3/16 lip is required to retain the wedge in 
the socket. After the stump is well seated in the socket 
check for correct height of wedge, if too low (distal) 
pressure on condyle may be excessive, constant and 
soon painful. When atrophy makes the stump loose in 
the proximal area, a thicker wedge may be needed. 

Advantages 

Once familarity with this technique has been ac
quired, few extra steps and little extra time, or expense 
is consumed. 

(1 ) Shorter stumps can be fitted than with the con
ventional cuff suspension. 

(2 ) Short stumps are much more secure with regard 
to medial-lateral stability. 

(3 ) The wedge can be used on practically all fittings 
without a soft liner, though a soft liner may be used. 

(4 ) Suspension is usually excellent, better than with 
any strap combination. 

(5 ) There is less constriction in knee flexion, espe
cially in comparison when the cuff circumferential strap 
is worn tightly. 

( 6 ) The stump sock does not tend to wrinkle around 
patella as with the suspension cuff. 

( 7 ) Donning prosthesis is accomplished easily with
out pull on socks, etc. 

( 8 ) Unlike the P.T.S., suspension is as good in 
flexion as in extension. For those prosthetists who are 
routinely fitting P.T.B.s with success and want to change 
over to the wedge method of suspension they do not 
have to learn a new technique of socket making. The 
standard U.C.B.L. methods have proved adequate with 
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minor changes. One need only adopt a few steps to 
incorporate the higher medial and lateral flanges and 
casting in the condylar wedge. Many of the above 
"claimed" advantages are duplications of the claims for 
the P.T.S. From our experience and in the experience 
of the group in Muenster, the crux of the matter is that 
the wedge accomplishes these in a less complicated 
technique, more effectively. 

Summary 

We have learned that much can be benefited from 
the higher medial and lateral extensions not only in 
terms of suspension but in medial-lateral stability so 
important for the short stump. 
Cosmesis cannot be overlooked and this innovation 
does not create a new problem (Figure 19 & 20). Nor 
has fitting been appreciably complicated, except that 
this system does require intimate fitting of the medial-
lateral aspects of the socket. New and serious attention 
must be directed to the areas above the M.T.P. level 
as essential parts of the socket. Use of the supracondylar 
wedge will provide a new tool to the prosthetist. It 
should enable him to improve suspension to the majority 
of BK amputees and as a result further established the 
P.T.B. as the standard in modern prosthetics. This new 
system might be known by the designation S.T.P., 
Supracondylar Tibial Prosthesis. 
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The Geriatric Amputee 
By Jack Sokolow, M.D. 

The problem of the older person was not really a "problem" until our 
life-span began to increase significantly at the turn of the century. The 
combination of technical improvements in housing and production, in
creased knowledge of nutrition and advances in medicine and surgery 
produced an outstanding addition to our years. Along with it, a whole 
host of new dilemmas arose and new areas of concern for medicine and 
society in general began to develop. 

The special field of the amputee and prosthetics was slow to react and 
for many years prior to W.W. II all amputees suffered from the absence 
of any concerted attempt at improvement of prostheses. After the war 
it was the large number of amputee veterans that provoked a spurt in 
development in prosthetics and concomitantly, consideration was extended 
to the particular problems of geriatric amputees. 

Up to that time prostheses and suspension mechanisms were relatively 
simple and largely unsatisfactory in many ways. For the younger amputee 
(often traumatic) in whom circulation was comparatively good, the 
problems of weight-bearing, strength, stability, etc., loomed less large. 
In the older person these problems were often devastating, especially when 
combined with the excessive energy requirements involved in using the 
limbs then available. For the geriatric amputee has, in addition, many 
medical and psychosocial complications which add an infinite complexity 
to the overall problem. 

The general medical picture may present cardiac disease, diabetes, 
generalized arteriosclerosis, peripheral vascular disease, renal disease, 
hypertension, or chronic pulmonary disease. Any of these can reduce the 
physical capability of the patient to a point where use of a limb is pre
cluded or made extremely difficult. In addition, there may be neurological 
problems which result in weakness or marked instability. Learning ability 
is frequently impaired. 

Concomitantly, the social picture is not infrequently bleak. Faced with 
no place to live or the prospect of living alone, the patient's interest in 
a limb is certainly not improved. Financial worries often overshadow all 



else and the psychological aspects of loneliness, rejection, financial insecu
rity, etc., depress a frequently already low level of motivation. 

While the overall approach to pre-prosthetic and prosthetic manage
ment applies to both young and old, certain aspects are of much greater 
importance to the older amputee if successful prosthetic care is to be 
attained. 

Pre-surgical physcial and psychological conditioning are important and 
the choice of amputation site (where a choice exists), i.e., above or below 
the knee, can mean success or failure in ability to use a limb. Post-surgical 
conditioning and training for the prosthesis should be started at once. 
The goals must be feasible. The staff must make every attempt to avoid 
"wishful thinking" in reaching a decision. When immediate post-surgical 
fitting is possible, this is today considered by many the method of choice. 
The benefits of rapid mobilization and the elimination of edema and con
tractures as complications have a salutary effect on the older patient. 
Confidence and security, comfort and stability are improved by early 
ambulation, not to mention the enormous benefit of early discharge and 
even return to work on occasion. 

The considerations for the older amputee as described above are at 
present not being adequately met. Generally speaking, in the above-knee 
amputee, more especially in women, the stump is fleshy and does not 
show well-defined muscle groups. Therefore, a quadrilateral socket does 
not serve the geriatric amputee's purpose and its advantages are fre
quently lost with this type of patient. The plug-fit socket is not ideal 
either, in view of the poor distribution of weight-bearing areas, and the 
frequently thin, ill-nourished skin of the stump. A combination of the two 
types of socket appears to serve the purpose better than either. The total 
contact socket properly shaped for the best distribution of weight is an 
improvement in some cases. Suspension by means of a pelvic band and 
hip joint lends the most control and stability. Suction, on the other hand, 

FIGURE 1—Geriatric amputee with 
temporary and permanent prosthesis 

FIGURE 2—Patient after successful 
gait training 



FIGURE 3—Evaluation team consisting of Chief, Residents, Prosthetists, 
Therapists and patient in action 

requires more ability for control than the geriatric amputee has in most 
cases. 

The single axis or a friciton-lock knee is most frequently used, especially 
when the hip extensors are weak. This may be indicated even though the 
friction-lock knee may be somewhat heavier. 

The foot usually used is an articulated one or a S.A.C.H. foot. Plantar 
flexion must be readily and easily carried out to give the geriatric amputee 
the confidence of a foot flat on the ground, most especially in the earlier 
stages. The heel bumper or heel wedge must be soft to begin with and 
can be adjusted later. 

Not infrequendy the older amputee, even under the best conditions, 
may require an ambulation aid ranging from a cane to crutches. I t is 
obvious that even with two axillary crutches, ambulation is preferable to 
a wheelchair existence. Many patients can be quite independent in this 
manner, but if the cardiac reserve is inadequate and the energy cost too 
high, a wheelchair may be the only possibility. 

In the management of the geriatric amputee the use of either a pylon 
or temporary prosthesis plays a large part. This latter has a fairly well-
fitted socket, knee, and foot, and good alignment, whereas the pylon has 
a socket (sometimes only a cast) that can be replaced as necessary, and 
a rigid extension to the ground. 

Both permit early mobilization of the geriatric amputee. This prevents 
loss of confidence and security in the erect position that is a frequent 
result of prolonged immobilization. Other benefits of early standing are 
quicker and more efficient stump shrinkage, enhanced motivation, and a 
chance to assess the patient's potential for a prosthesis. 

In view of the medical and psychosocial complications which add to 
the difficulty of management of the older amputee, prescription of a pros
thesis must be given careful consideration. 

There are few definitive contra-indications to a prosthesis: imminent 
loss of the remaining leg, cardiac disease classified IV E, cancer with poor 
prognosis, or marked instability can be definite reasons for denying a 
limb to a patient. 

The level of a patient's capability is extremely difficult to judge accu
rately. However, guidelines such as stability, independence in ADL, crutch 
ambulation, etc., are useful. Assessment with a pylon or temporary pros-



thesis based on these guidelines is fairly indicative of what to expect from 
the amputee with a definitive prosthesis. It is also essential to bear in mind 
that energy costs of ambulation with or without a prosthesis may preclude 
anything other than wheelchair mobilization in older amputees. 

With all these special problems in the medical and psychosocial spheres, 
it is obvious that special prostheses must be fabricated for the geriatric 
amputee. Why should we expect the young and old amputee to be able 
to function equally well with the same prostheses? 

Whereas the younger amputee requires mobility and control above all, 
comfort, security and ease of use are paramount for the older person. 

The geriatric amputee must develop confidence in his ability to control 
and use the limb. He must develop a sense of security when using it. These 
attributes can be developed by assuring the amputee of stability in the 
prosthesis. 

Another aspect of this whole question of tailoring the prosthesis to the 
individual's needs is concerned with the ease of putting on and removing 
the limb. That this should be as simple as possible is self-evident. But, in 
addition, the limb should be so constructed that it can be put on in only 
one way (i.e., no possibility of applying it in external or internal rotation 
on the stump) to prevent ambulation with the limb on the stump in poor 
alignment. 

New prostheses must be designed with imagination. Sensory feedback 
to the maximum degree possible would be an enormous boon to the 
amputee. His safety and security could be greatly enhanced by designs 
that would permit proprioceptive mechanisms to operate. A knee with 
automatic safety locking at a given point of flexion, as in stumbling, would 
be extremely important to the geriatric amputee. A socket that could vary 
according to stump volume changes and yet fit properly, permitting a wide 
distribution of weight-bearing pressure, would be a great step forward. 
The suspension should be efficient and comfortable, and yet, cause no 
interference with his mobility. The foot should duplicate normal plantar 
flexion and permit some degree of dorsiflexion (about 1 0 ° ) . 

Clearly, lightness of material and components coupled with strength 
and durability are highly desirable. Furthermore, good cosmesis is a factor 
which must not be overlooked. While it is of small import to some older 
amputees, more particularly men, it is certainly essential to women. 

Naturally, since age is not the sole definition of the geriatric amputee, 
but rather the aggregate of physiological decline, the requirements of geriatric 
amputees will differ in a rather wide range. An elderly man who goes out 
infrequently needs less mobility in his prosthesis than one who is still 
working. While requirements for mobility and degree of stability will there
fore vary, the need for lightness, safety, comfort and ease of application 
is constant. It is with this in mind that the prosthesis for the geriatric 
amputee must be designed. 



Trilateral Socket Hip 
Abduction Orthosis For The 
Treatment of Legg-Perthes' 
Disease 
By 
Mihran A. Tachdjian, M.D.* 
and 
Loren D. Jouett, C.P.O.* 

Legg-Perthes' disease or coxa plana is a self-limited disease of the hip 
in which the ossific center of the head of the femur first becomes necrotic 
and then is absorbed and replaced by live bone. It is quite common, occur
ring in children between the ages of three to ten years, predominantly in 
boys. The etiology remains obscure, but the process is produced by avascularity of the femoral head. 

The stages of the disease are shown in Figures 1 through 4. Figure 1 
shows the synovitis (incipient) stage with swelling of capsular shadows, 
soft tissue thickening and widening of articular cartilage space. The time 
interval is one to three weeks. Figure 2 shows the aseptic necrosis stage 
with increase radio-opacity of the entire femoral head. The time interval 
is two to twelve months. 

The regenerative stage is illustrated in Figure 3. The radiolucent areas 
and fragmentation of condensed bony epiphysis are well known. Revitalization of femoral head is taking place by creeping substitution. The time 
interval is one to three years. Figure 4 is the residual coxa magna stage 
with flattening and mushrooming of the femoral head and broadening of 
the neck. 

* From the Orthopedic Section of the Children's Memorial Hospital and North
western University Medical School, Chicago, Illinois. This work has been supported 
by Helen Fay Hunter Research Fund. 



FIGURE 1 A-B—Synovitis of Incipient stage of Legg-Perthes' disease. Note the swelling of capsular 
shadows, soft tissue thickening and widening of articular cartilage space. 

FIGURE 2 A-B—Aseptic necrotic stage of 
the entire femoral head. 

Figure 3 A - B - R e g e n e r a t i v e stage o f Legg-Perthes' disease. Note presence of radiolucent areas abd fragmentation of condensed epiphysis. Revltalization of femoral head is taking place by 
c r e e p i n g subst i tut ion. 



FIGURE 4 A-B—Residual or coxa magna stage- Note flattening and mushrooming of epiphysis 
and broadening of neck of femur. 

The objectives of treatment of Legg-Perthes' are: 1) to preserve a 
normal femoral head outline and acetabular-head congruity and maintain 
a normal range of motion of the hip, 2 ) to give the patient a painless and 
useful weight-bearing joint in the years ahead and, 3 ) to achieve the above 
results without confining him for years in bed, in an institution or at home, 
by allowing him to be ambulatory, performing activities of daily living as 
near normal as possible and with the least discomfort. 

The factors which determine the final outcome are: 
1. The age of the patient. The earlier the onset, the better the prog

nosis, because 
a ) in the young child the greater portion of the femoral head is 

cartilaginous; whereas, in the older child the larger proportion of 
the femoral head is osseous, hence the greater the opportunity 
for deformity. 

b ) the younger the patient, the more the growth and the potential 
of remodeling. 

2. Types of involvement -par t ia l or total: 
In the partial type (Figure 5A and B), the prognosis is good, how
ever, it is important to follow the patient for a period of four to six 
months to be sure that it is not going to progress to greater or total 
involvement. In the partial involvement almost always it is the an
terior half or two-thirds of the epiphysis which is affected where 
weight-bearing stresses are much less in the erect posture. In total 
type (Figure 6A and B), the prognosis is much worse. 

3. Stage in the course of the disease and the condition of the hip when 
the patient is first seen and treated. 

4. Type and adequacy of treatment. 
All the evidence indicates the most important factors in treatment to 

obtain a normal hip are: 
1. Dynamic maintenance of the femoral head in the acetabulum with 

the hip in moderate abduction and some internal rotation. 



2. Elimination of stresses of body weight from the avascular femoral 
head, as much as it is feasible. 

The purpose of this paper is to describe an orthosis which satisfies the 
above requirements. 
The Components of the Orthosis (Figure 7A-C): 

They consist of 1) the trilateral socket, 2 ) a medial upright with length
ening adjustment for growth, both above and below the knee joint, 3) slide 
guide extension, 4 ) shoe attachment slide stirrup, 5) distal control spring, 
and 6) walking heel extension unit. 

Measurements and Tracings 
With the patient in prone position a medial-lateral tracing of the extrem

ity in the desired degree of abduction is made with the ankle and foot in 
neutral position and with the knee in extension (Figure 8). One should 
make careful measurements of the widths and circumferences of the limb; 
floor to knee to ischium lengths; anterior-posterior (A-P) and medial-
lateral (M-L) dimensions at ischial level. The measurement from the 
superior border of the greater trochanter to the inferior border of the iliac 
crest with the extremity in at least thirty degrees of abduction is important. 

FIGURE 5 A-B—Partial type of involvement. Note in partial involvement almost always it is 
anterior half or two-thirds of the epiphysis which is affected where weight-bearing stresses are 
much less in the erect posture. 

FIGURE 6 A-B—Total type of involvement. 



FIGURE 7-A FIGURE 7-B FIGURE 7-C 

FIGURE 7-D FIGURE 7-E F I G U R E 7-F 

FIGURE 7-G 

FIGURE 7 A-G—Components of the hip orthosis. 
FIGURE 7 A—Postero-medial view. 
FIGURE 7 B—Posterior view. 
FIGURE 7 D-G—Detached components of the orthosis. 



A lateral outline with the knee flexed to ninety degrees and the hip in 
neutral extension including the waist is also made. The gluteus maximus 
should be included to facilitate modification of the socket mold. The 
anteroposterior dimension from the ischial tuberosity to the apex of Scar
pa's triangle is obtained by seating the patient on a firm table and measur
ing from the surface of the table to the top of the adductor longus, which 
is made prominent by the patient adducting the thigh against resistance 
(Figure 9). 

Cast Technique 

The steps are as follows: 
1. Apply talcum powder or silicone spray to the patient from the waist 

to the femoral condyles on the affected side. 

FIGURE B A—Measurements 
and tracings for the trilateral 
socket hip abduction orthosis. 
Outline of the lower extremely 
—anterior view. 

FIGURE 8 B—Outline of a 
lateral view of the lower 
extremity. 

FIGURE 9—Method of A-P measurement from the ischial tuberosity to the apex of Scarpa's 
triangle. Note how the adductor longus is made prominent by asking the patient to adduct the 
thigh against resistance. 



2. Pull a piece of snugly fitting stockinette of sufficient length to cover 
the area from the knee to include the iliac crest. 

3. Split the stockinette to contour to the perineum and the area of the 
gluteus maximus. 

4. Hold the stockinette in position over the iliac crest with a piece of 
webbing and yates clamps. 

5. With patient standing on his sound extremity, with the pelvis level 
and supported by parallel bars or other appropriate means, abduct the 
involved extremity thirty degrees or more with ten to twenty degrees of 
rotation. Elevate the foot on a box or some type of support to maintain 
this position (Figure 10). 

6. Mark with indelible pencil the points of measurement previously 
recorded, namely, widths and circumferences at supracondylar, mid-thigh 
and ischial seat level. Outline the gluteus medius area between the greater 
trochanter and the iliac crest. 

7. A plaster of Paris bandage is applied firmly from mid-thigh to in
clude the crest of the ilium, the gluteus maximus, the pubic ramus and 
the femoral triangle. The proximal contours of the cast are formed by 
using one hand to form the medial wall parallel to the sagittal p lane— 
line of progression. The thumb of the same hand is used to form a de
pression over Scarpa's triangle. The other hand forms the posterior wall 
with the ischial seat level at approximately right angles to the medial wall. 
A relief channel is molded for the adductor longus tendon by inserting a 
finger in the plaster wrap. 

8. Cut the cast on the lateral side from the distal end to the trochanter 
to facilitate removal. Seal the lateral wall and the distal end of the cast with 
plaster bandage. Apply a separator and pour the positive mold. Insert a 
mandril with some accommodation for vacuum laminating. 

FIGURE 10—Positioning of 
patient for application of 
plaster of Paris cast. 

FIGURE 11—Note weight is 
transmitted through the 
applicance and not through 
the thigh when the patient 
kneels. 



Modification of the Positive Moid 

The modifications necessary are similar to those advocated for a quadri
lateral socket. The A-P of the positive mold is reduced 1/4" to 1/2" less 
than the A-P measurement obtained from the patient dependent on the 
musculature. 

The ischial shelf is formed to be horizontal when the hip is maintained 
in the desired degree of abduction which usually is thirty degrees. The 
M-L width of the mold at ischial level should not exceed circumference 
measurements of the thigh at ischial level divided by three minus one-
fourth inches. 

The circumference of the mold at ischial level is reduced one-half to 
one inch depending upon the size of the patient and firmness of thigh 
musculature. 

The medial brim is flared and should be high enough to impinge on the 
pubic ramus when the extremity is positioned in less than twenty-five 
degrees abduction. The medial wall must be parallel to line of progression. 

The Scarpa's bulge is contoured smoothly and adequate relief is pro
vided for the adductor longus tendon. A generous flare at the proximal edge 
over the Scarpa's bulge will ensure comfort for sitting. The anterior lateral 
border of the cast is kept high, but care must be exercised that the anterior 
superior spine of the ilium will not be impinged upon during hip flexion. 

Lamination 

The trilateral socket is fabricated by the standard polyester laminating 
technique. The best results are obtained when a vacuum laminating pro
cedure is employed. A polyester resin mix of seventy per cent rigid and 
thirty per cent flexible is used. The layup for the socket requires one layer 
of one-half ounce dacron felt, and two layers of nylon stockinette. Addi
tional strips of dacron felt are added to the proximal posterior and medial 
flares for reinforcement. One complete piece of fiberglass is added around 
the periphery of the layup within one-half inch of the final trim lines for 
additional strength. The layup is completed with two more layers of nylon 
stockinette. 

All the layers of stockinette are spiraled except the last which is pulled 
straight down for cosmetic reasons. Remove the cured lamination from 
the mold. Trim and smooth the edges ready for assembly and fitting. 

Medial Upright 

Commercially available brace uprights of adequate strength with a knee 
lock are used for the medial upright (Figure 7). A clevis type drop ring 
lock knee joint has proven most satisfactory as the joint must be well 
fitted with minimal play in any direction when locked in full extension. 
Stainless steel is most desirable, however, plated carbon steel has proven 



adequate. Aluminum uprights are not advised as the joint surfaces wear 
and become "sloppy" where they are in contact with joint races or bear
ings. The joint uprights must be of the solid, one-piece type as the assem
bled type will break at the weakened rivet hole where the upright bar is 
fastened to the joint-lock assembly. 

A/K Lengthening 

Adjustment above the knee is obtained by use of a looped lengthening 
segment of the same size material as the joint upright. The lengthening 
loop should be continuous (not split) and fitted to close tolerance. A one-
half inch strip of nickel silver (one-eighth inch) can be formed and silver 
soldered if forging a loop is not practical. Two 8-32 screw holes, correctly 
aligned, are drilled and tapped at the proximal end of the upright for 
lengthening. Countersunk, oval-head 8-32 stainless steel screws are 
suggested. 

Socket-Upright Attachment 

The medial upright and socket are attached by riveting the socket front 
and back to a strong contoured yoke which has been securely brazed, 
welded or silver-soldered to the proximal end of the proximal upr ight . 
segment. An additional rivet is then used to form a triangular attachment 
toward the distal end of the socket to the upright segment. 

Knee Positioning 

There will be some compromise necessary as to placement of the knee 
joint. A good starting point is at the level of the M T P (medial tibial pla
teau) . Two factors are involved: 1) the patient's weight must be trans
mitted through the appliance and not through the thigh (Figure 11). A 

F I G U R E 12-A FIGURE 12-B FIGURE 12-C FIGURE 12-D 
FIGURE 12—Patient standing with the trilateral socket hip abduction orthosis. A—anterior; B— 
posterior; C—lateral and D—medial view. 



properly fitted socket is necessary to maintain the functional A / K length. 
2 ) projection of the knee joint should be minimal when the knee is in 
ninety degrees of flexion. 

B/K Components 

The below-knee portion of the upright should have no holes or ir
regularities that could weaken the appliance by stopping the transmission 
of forces to its distal end where there are two screw holes for the walking 
heel extension attachment. The upright is contoured medially for the knee, 
but must remain perfectly straight, thereafter, to a point just above the 
medial malleolus where the distal end is bent at an angle to accommodate 
the medial positioning of the walking heel. Before the bend is made, how
ever, two sliding-locking rings are made and fitted to hold the slide guide 
extension (Figure 7). 

Slide Guide Extension* 

This is a round rod and flat bar brazed or silver-soldered together to 
provide for adjustable suspension and guidance control of the appliance. 
The flat bar is of stock of the same width as the upright and of an adequate 
thickness (no less than one-eighth inch) . The length should be equivalent 
to the distance from the knee contour on the below-knee upright to ap
proximately one and one-half inches distal to the bend in the upright. This 
adjustment bar is held firmly to the upright by two locking rings which 
are made of stainless steel. They must be made to close tolerance. 
T h e upper ring is drilled and tapped in the center of the lateral side for 
an oval-head countersunk 8-32 stainless steel adjusting screw. The lower 
ring is drilled and tapped for double 8-32 sharp point Allen screws on 
the anterior and posterior edges to lock the slide guide to the upright 
(Figure 7). 

At the squared proximal end of the adjustment bar a # 1 8 hole is drilled 
to accept the adjusting screw of the upper ring. A slot of at least one-
eighth inch wide by three-fourths inch long is milled at the rounded distal 
end of the extension rod to engage the control spring. The length of the 
extension rod should extend to approximately three inches distal to the 
bottom of the foot (Figure 7). 

Control Spring 

The control spring is a closely spiraled nickel-plated 3 / 3 2 " steel spring 
(Figure 7). It is wound with a three-fourths inch diameter by one and 

* The slide guide extension was originally designed as a one piece flat bar with 
a rectangular cut-out in the stirrup. The round bar and hole has proven more 
satisfactory. 



one-fourth inches length. A half-round top loop is formed for engaging 
in the posterior-medial part of the shoe attachment slide stirrup. The 
elongated bottom loop of the spring is positioned in the distal slot of the 
slide guide under slight tension. The overall length of this spring from top 
to bottom loop should be approximately two and one-half inches. This 
spring provides suspension and stabilizes the appliance on the patient. I t 
prevents pumping action, excessive displacement between the extremity 
and the appliance and plantor flexion of the ankle. 

Stirrup 

The shoe attachment slide stirrup is fabricated from stainless steel and 
shaped for riveting to the heel, sole and shank of the shoe. It has a medial 
projection with a cut-out or hole which is shaped to slide up and down 
freely on the slide guide rod. The hole in the medial projection should be 
large enough and beveled to prevent "binding" or "locking." The medial 
edge can be bent slightly downward so inversion of the foot will not "bind" 
a close fitting hole. The hole should be close to the shoe so that the medial 
malleolus will contact the appliance preventing eversion. Positioning the 
hole posterior to the center line of the leg-ankle center tends to induce 
increased internal rotation. The control spring hole is drilled at the pos
terior medial aspect of the stirrup (Figure 7). 

Walking Heel Extension 

The walking heel extension segment is made of steel bar stock of 
the same width as the upright bar. It is looped to close tolerance around 
the upright bar at its proximal end for length adjustment. It should be 
located just distal to the bend in the upright so there will be sufficient 
length adjustment for growth. Double 8-32 stainless steel oval-head, 
countersunk screws are threaded into it through the distal end of the 
upright bar for lengthening. 

The length of stock used should measure from the looped proximal end 
down to the walking heel level which is approximately three inches below 
the sole of the heel, plus enough stock to bend horizontally two to three 
inches across the walking heel plate and returned to just below the loop 
to form a triangle. This is brazed or silver-soldered at this point (Figure 7). 

Walking Heel 

The heel plate is at least two inches by two inches steel plate riveted 
and brazed to the horizontal bend. It is drilled at each corner to accept 
the riveting of a leather heel attachment sole. The most desirable finished 
heel is obtained by attaching a tread section of an automobile tire as 
a walking surface. I t should be wedged in its posterior-lateral aspect to 
increase internal rotation forces (Figure 7). 



Medial placement of the walking heel reduces the horizontal distance 
from the floor reaction forces to the vertical weight line from the center 
of gravity of the body. If the walking heel is placed laterally, a greater 
effort is required for walking. 

Compensatory Lift on Opposite Side 

The shoe for the foot on the non-involved side requires a lift of ade
quate height to level the pelvis with the involved extremity abducted in 
the appliance. 

A practical method is by using light weight sole crepe. The heel is 
removed from the shoe and layers of one-half or five-eighths inch crepe 
are laminated with a strong bonding cement until a total sole lift of two 
of two and one-half inches is applied. A heel is added to gain the addi
tional one-half inch to balance the three inches extension on the involved 
side. 

Most patients tend to wear the lateral border of the lift. To prevent 
this and to reduce weight and inversion wear, honey comb holes are 
drilled to soften the lift more on the medial side. Toe drag is reduced by 
grinding the toe to form a rocker. Both modifications are completed before 
the application of the final layer of the sole. 

Fitting and Alignment 

The patient with Legg-Perthes' disease is ready for fitting of the appli
ance when he has full range of motion of the affected hip and is free of 
pain and muscle spasm. 

A thin cotton cast sock or cotton stockinette should be used to pull 
the patient into the socket. It should be worn at all times with the appliance 
to prevent friction between the skin and socket. No skin problems should 
occur if this sock is dry and is regularly cleaned and changed. The patient 
should be advised that if skin irritation develops at the site of the ischial 
tuberosity from the pressure, a wetted tea bag applied several times a day 
to the area will toughen the skin. The tannic acid is very effective and is 
absorbed quickly leaving no undesirable residue or greasiness. Rubbing 
alcohol is another means to achieve the same results. 

The patient and parent must understand that the body weight forces 
are to be borne by the ischial tuberosity on the socket shelf of the orthosis. 
If anterior displacement of the ischial tuberosity occurs, additional smoothly 
folded layers of stockinette or open end wool stump socks should be worn 
to maintain socket fit. With atrophy of disuse reduction of the volume of 
proximal thigh is to be expected. If extreme volume loss is encountered, 
a new socket may have to be fabricated. 

The appliance is applied by inserting the foot through the socket with 
the toe pointed down and out of the open lateral wall. 



Seated, with the leg inserted and the knee joint unlocked, the patient 
can pull the appliance up enough to insert the slide guide extension 
through the shoe attachment slide stirrup and engage the control spring. 
The patient then stands on the sound foot, extends the involved knee, 
checks to be sure the drop lock is secure and shifts his weight from one 
side to the other. 

Initially, most patients attempt to adduct the involved extremity and 
complain of pubic ramus pressure. The purpose of the high medial brim 
should be explained to him and he should be instructed to walk with the 
hip in abduction. It should be stressed that he also should walk in internal 
rotation. If the patient has difficulty in walking in internal rotation, an 
elastic strap may be attached to the toe of the shoe with its other end 
buckled around the medial walking heel extension bar. 

Once the patient has standing balance, one should check the ischial 
shelf to be sure it is level and that the extremity is properly abducted 
and internally rotated (Figure 12A - D). The wedged walking heel should 
be flat on the floor about mid-way or slightly lateral between a projected 
line of the extremity and a vertical line from the ischial tuberosity. Dur
ing the stance phase on the affected lower extremity there is a negative 
Trendelenberg and further abduction of the involved hip (Figure 13). 
If the patient has been in a bed rest split Russell's traction up to this 
time, he will more than likely display some weakness and imbalance. 

The parents should encourage the child to pursue all normal activities 
as long as no weight is borne on the foot or outside forces applied to the 
involved extremity. 

The patient should return to the prescribing physician after the fitting. 
The "check out" procedure should include: 1) roentgenograms, to ascer
tain if the head of the femur is properly positioned in the acetabulum, 
2) gait training and active and passive exercises to maintain range of 
motion of the affected hip, 3) fit of the socket, 4 ) position of the foot, 

FIGURE 13-A FIGURE 13-B FIGURE 13-C 
FIGURE 13—Roentgenogram of both hips in gait. 
FIGURE 13 A—Roentgenogram of both hips standing on both lower extremities. 
FIGURE 13 B—Roentogram of both hips in stance phase on left leg in gait. Note on weight-bearing 
of left lower extremity only, a negative Trendelenberg and shift of the trunk to the left and 
further abduction of the affected hip. 
FIGURE 13 C—Roentgenogram of both hips in swing phase of gait on left leg standing on 
right leg. 



5) correct abduction and alignment, 6) general comfort of appliance, and 
7) follow-up instructions. 

The patient should feel free to call on you should he have any prob
lems or questions. He should be checked between two to four weeks after 
fitting to verify the fit and correct any faulty habits that may be developing. 
Follow-up is very important until the appliance is removed. It has been 
our experience that about two years should be expected. 

The measurements, making of the cast, fabrication and fitting, without 
follow-up for this orthosis, will require an average of 32.5 hours. 

Patients with bilateral involvement can be treated equally satisfactorily 
with this method (Figure 14 A - F). 

FIGURE 14-A FIGURE 14-8 

FIGURE 14-C FIGURE 14-D FIGURE 14-E 
FIGURE 14 A-G—Bilateral Legg-Perthes' disease. 
FIGURE 14 A—Standing without appliance. Note the lateral subluxation of the hips. 
FIGURE 14 B—Standing with the orthosis. Note the anatomical placement and congruity of the 
femoral head in the acetabulum. 
FIGURE 14 C-G—Photographs of the patient walking without assistance. 



Prosthetic Management of 
Hemicorporectomy 
By 
Bernard C. Simons, C.P. 
Justus F. Lehman, M.D.* 
Neal Taylor, M.D.** 
Barbara J. DeLateur, M.D.*** 

Director, Prosthetic-Orthotic Laboratory 
Instructor, Department of Physical Medicine and Rehabilitation 
School of Medicine 
University of Washington 
Seattle, Washington 
* Professor and Chairman 
Department of Physical Medicine and Rehabilitation 
School of Medicine 
University of Washington 
Seattle, Washington 
** Assistant and Senior Fellow 
Department of Physical Medicine and Rehabilitation 
School of Medicine 
University of Washington 
Seattle, Washington 
*** Instructor 
Department of Physical Medicine and Rehabilitation 
School of Medicine 
University of Washington 
Seattle, Washington 

Trans-lumbar amputation is the most revolutionary of all surgical pro
cedures, severing the body in the low lumbar spine while preserving vital 
life functions. The procedure has been referred to as a hemicorporectomy. 
It was first conceived in 1947 for a female patient with far advanced 
cancer 1 , but because of the physiological and psychological implications 
of such a procedure, it was not performed. 

The first paracorporectomy was done in 1960 1 2 . The patient expired 

This project was supported in part by the Vocational Rehabilitation Administra
tion Grant RT-3. 



shortly thereafter from pulmonary complications. Since then ten other 
patients that have undergone this procedure have been reported in the 
literature 3-9. Of these, four are presently living. All have been done for 
advanced cancer in a final life saving effort. 

The surgical procedure is now very feasible. It can be done in two stages 
in a reasonable amount of time and with moderate hope of success. The 
amputation is usually between L4 and L5 . The fecal stream is usually 
diverted to the abdomen through a colostomy, although an ileostomy has 
been used in one patient. The urine is diverted to an artificial bladder 
constructed from a section of a small bowel which opens on the abdomen. 
Collection devices must therefore be worn continuously. 

The greatest remaining barrier has been rehabilitation so that the person 
whose life has been saved can return to meaningful living. 

A most necessary part of this rehabilitation is a prosthesis that will 
allow mobility and provide functional support. A total lower body pros
thesis presents major challenges to the prosthetic profession. 

The ninth and eleventh reported cases of trans-lumbar amputation were 
done at the University of Washington Hospital on August 10, 1966 and 
November 14, 1966 respectively 9. 

Easton, et a l 1 0 , from the University of Minnesota first described a pros
thesis for patients with trans-lumbar amputation in 1964. This prosthesis 
was essentially open over the abdomen to allow access to the colostomy 
and ileal bladder collection devices. They demonstrated that a patient 
could be suspended in a prosthesis in an upright position with enough 
stability to allow wheelchair ambulation. 

New York University has reported in a USPH Service film 1 1 results 
of two patients who were successively fitted with a prosthesis. Large 
openings were made in the plastic laminated socket to provide ventilation, 
reduce weight, and permit changing of ileal bladder and colostomy bags. 
A foam rubber lining one-half inch thick was used in the plastic socket 
to help distribute weight and avoid pressure necrosis. One patient was 
fitted with a total lower body prosthesis that enabled him to ambulate 
with a swing-through gait using Lofstrand crutches. He later progressed 
to stairs and curbs. This patient subsequently qualified himself to drive 
an automobile wtih hand controls. 

In making prostheses for our two patients, no attempt was made to copy 
the prostheses made at Minnesota or New York University, other than to 
be aware of the general concepts they developed. The following criteria 
have been established in our laboratory for paracorporectomy prostheses: 

1. Independent transfer in and out of the socket. 
2. Maintenance of an upright position with sufficient stability to allow 

free use of upper extremities and wheelchair mobility. 
3. A minimum eight-hour socket tolerance per day to be divided into 

two four-hour periods. 



4. Sufficient distribution of weight bearing surfaces to prevent pressure 
necrosis. 

5. Allowance for adequate respiratory exchange. 
6. Prevention of abdominal pain and nausea from continued pressure 

on abdominal contents. 
7. Prevention of eversion of colostomy and ileal bladder stoma. 
8. Easy access to colostomy and ileal bladder drainage bags. 
9. Relief of pain and pressure over sternum and distal lumbar spine 

caused by leaning forward or backward in the socket. 
10. Cosmetic appearance in both platform and walking prostheses. 
11. Ease in cleaning areas of socket in body contact. 
Fabrication of the prosthesis is accomplished by obtaining a plaster of 

Paris impression of the patient's trunk. A stockinette tube is sewn closed 
on one end, pulled onto the trunk and held in place under tension by 
use of elastic straps over the patient's shoulders. Patients can elevate the 
distal portion of the trunk while in the supine position. This allows ade
quate work area for applying the plaster of Paris bandages. Elastic plas
ter of Paris bandages are used to wrap the proximal portion of the trunk. 
The wrap begins at the level of the fourth intercostal space. It is continued 
distally in a figure of eight pattern. Considerable tension is applied to form 
the bandages well under the tenth costal cartilage as far posterior as pos
sible (Figure 1), This proximal wrap tends to cause some distension of 
the abdominal area. Therefore, non-elastic plaster of Paris splints are 
applied distally to support the soft tissue. This prevents the complications 
of abdominal compression in the finished prosthesis, i.e., abdominal pain, 
nausea, decreased vital capacity, and eversion of colostomy and ileal 
bladder stoma. 

FIGURE A 

FIGURE 1 



The negative impression is filled with plaster of Paris and a mandrel 
provided for holding. The plaster of Paris positive is modified by building 
up with additional plaster at the end of the stump and paravertebrally to 
provide pressure relief at the distal end of the vertebral column and along 
the spines. Plastic lamination is accomplished using dacron felt, nylon 
stockinette and polyester resin. Best results were obtained by using an 
inner P V A bag and vacuum. 

Our patients were provided with two prosthetic devices. A full prosthesis 
with free swinging hip joints, locked knee joints, and SACH F E E T is 
used for forearm crutch ambulation. The anterior-posterior alignment is 
as described by F . Hampton 1 2 . Medial-lateral alignment is accomplished 



by placing hip joints on exactly the same plane and at 90° to the line of 
progression (Figure 4). The second prosthesis consists of a socket mounted 
on a platform in such a way as to allow the socket to rotate and in a 
position that provides for patient balance in both planes (Figure 3). Both 
of these prostheses are suspended by a shoulder harness. 

One of our patients presented a unique problem with fecal drainage 
inasmuch as he had an ileostomy, rather than a colostomy, therefore a 
stoma was not present. The colon is normally evacuated only once per 
day so that an early morning enema can be given to a patient with a 
colostomy and no further drainage need occur until the following day. 
Because fecal contents in the small intestine are liquid in nature, continu
ous drainage is necessary to prevent intestinal obstruction. A direct open
ing over the stomal site provided access to the bag, but eversion of the 
bowel was found to occur with strenuous activities. To prevent eversion 
of the stoma and still allow free drainage of the fecal stream, a "mail slot" 
opening was developed in which the stoma was covered by the socket wall, 
thus preventing eversion of the bowel (Figure 5). A form-fitting slot was 
made two inches below the stomal site through which the bag could emerge 
from the socket, thus allowing easy access for drainage. Care must be 
taken to assure proper position of the slot so that the body weight does 
not occlude the bag. If the bag is occluded, a back pressure develops 
which can result in leakage around the point of attachment to the skin. 

An adequate dry urine collection system is not only socially desirable, 
but an absolute medical necessity while in the socket to prevent maceration 
of the skin. A Lapides vesicotomy bag was originally used for urine 
collection from the ileal bladder. Because of the extreme flexible nature 
of this particular collecting device it was continually kinking, causing 
the glue seal to leak. An ileostomy bag was used for urine collection with 
a similar "mail slot" which proved very much superior to the Lapides col
lection device. 

A semicircular notch was put in the front of the wheelchair platform to 
allow the patient to move forward on the chair and drain his collection bags 
into a toilet (Figure 3). This did not affect the stability of the platform. 

Both patients have returned to their former employment. One is in the 
insurance field and the other in electronics repair. Our first patient has a 
remarkable socket tolerance (Figure A). Although advised to stay in the 
socket for only four hours at a time, he has on occasion been in the socket 
up to 12 hours a day with only a half hour break at lunch. By doing push
ups while in the socket at least every 15 minutes, potential pressure 
necrosis problems have been avoided. 

Our second patient has a limited respiratory capacity from chronic lung 
obstructive disease. His maximum socket tolerance has been 3 hours at 
a time with 1 hour break during noontime, thus normally spending a 
6-hour working day in his prostheses. 
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Introduction 

It is extremely difficult for a patient wearing long-leg braces to com
fortably extend the braces to the lock-knee position while seated. This 
difficulty is even greater where there is any degree of spasticity in flexion 
such as may be seen in paraplegia and hemiplegia. Bending forward at 
the hips in any effort to extend the knees gready increases the difficulty 
by putting mechanical stress on the hamstring muscles. 

The Becker "Boomerang" ( 1 ) leg-brace extension device employs a prin
ciple which enables a patient to lock and unlock his long-leg braces with 
ease and without assistance from others. Using the "Boomerang" in any 
case where the knee is mechanically capable of full extension, knee lock-

*Associate Professor, Medical College of Alabama. 
**Director, Orthotics Department, Spain Rehabilitation Center, University of Ala

bama Hospitals and Clinics. 



ing in extension can be readily accomplished by patients in whom this act 
is normally very difficult without assistance from another person, or with
out sitting precariously on the edge of the wheelchair or bed with the heel 
resting on a point of counterpressure such as the floor. It is possible with 
this device to produce knee extension while also extending the hip rather 
than bending forward to support the leg or to apply downward pressure. 
The savings in man hours made possible by the "Boomerang" amounts to 
at least one-half man hour daily per patient. This device has a secondary 
use in permitting patients with short and long leg braces to perform 
active assistive exercises of a weak lower extremity. 

The original model of the Becker "Boomerang" has been in general use 
since 1955. This report presents the newer, lightweight model that has 
been tested with success over a three-year period in our rehabilitation cen-

FIGURE 1 

FIGURE 2 FIGURE 3 

FIGURE 4 FIGURE 5 



ter. Stainless steel tubing has been used because it is lightweight, strong, 
rust free and cosmetically acceptable. 

Specifications 

The main bar of the "Boomerang" leg extension device is made of 3/8 
inch (outside diameter) stainless steel tubing, 27 inches in length. The 
proximal arm, A-B, is 17 inches in length, including the grip. The distal 
arm of the "Boomerang," B-C, is 10 inches in length. To this arm, double 
hooks formed from 1/8 inch x 5/8 inch x 5 inches stainless steel are welded 
solidly to the "Boomerang" at points F and C. Distance from B to F is 
2 inches. Double hook at C is flush with the end of the "Boomerang." All 
hook gaps must be 1/2 inch in width. The sides of the hook are 3/4 inch 
deep on the inside and 1/2 inch deep on the outside. The strut to support 
the "Boomerang" angle against spreading is of 3 /16 inch stainless steel 
rod 20 inches in length and firmly welded at points E and D. Hooks at F 
have the gaps facing down; those at C have the gaps facing upward. The 
device can be applied to any side of either leg brace, which is most help
ful where some degree of upper extremity disability may be present. 

The handpiece or grip has an additional piece of stainless steel tubing 
or aluminum 1/2 inch (outside diameter) x 5 inches in length slipped over 
the end, A-E, to increase the diameter of the grip. The handgrip is then 
dipped several times in Plastisol to build up a thick protective and com
fortable covering. The hook end, B-C, is dipped enough to allow minimal 
coating which eliminates scratching of the brace uprights. Plastisol is used 
because it has the advantages of 1) a comfortable grip, 2 ) an easily 
cleaned surface, and 3) its durability against long and continued use. 
The weight and cost of the "Boomerang" have been kept at a minimum 
by using lightweight materials (approximately 1 1/2 pounds) that should 
not exceed ten dollars. 

A leather case (holster) or straps can be attached to the wheel-chair 
to hold the device for convenience at hand. 

Discussion 

Figure 3 illustrates the starting position for obtaining knee extension. 
Note that the "Boomerang" feature of this device permits the greatest com
ponent of pull in the long axis of the femur practically throughout the 
entire extension phase. Figure 4 shows the leg not quite fully extended. 
It is within these last few degrees of full extension that devices heretofore 
proposed have fallen short in that there has not been sufficient offset pro
vided for pull rather than downward push. The angle at B should be 130 
to 140 degrees for optimum mechanical advantage. Figure 5 shows the 
leg brace fully extended and locked. It can be seen that while comfortably 
and safely seated the patient still has plenty of room. Without the "Boom-



erang" feature (e.g., straight bar ) the patient would have to move for
ward in the seat and would have to apply all pressure in a downward 
direction, or push, at this phase of the procedure. Torque, spring, and 
tissue yield, would add to the difficulty where a straight lever is employed 
in the last few degrees of extension. Torque is a negligible factor in the 
use of this device. 

Conclusion 

The Becker "Boomerang" has proven itself not only as a time saver, 
but as a device that has made possible a patient being able to extend his 
long-leg braces to the knee-lock position without human aid. This light
weight model is relatively new and has been tested only at the Spain Re
habilitation Center. These tests, however, have proven its advantages 
already mentioned — it is lightweight, rust-free, strong, cosmetically ac
ceptable, has a comfortable grip, and the easily cleaned Plastisol surfaces 
are durable even with continued use. 

Since the modified device weighs less than 1 1/2 pounds and is quite 
easily handled by the average patient having paralyzed or weakened lower 
extremities, the weight-strength relationship need not be changed to ac
commodate individual patients. Lighter materials such as tempered alumi
num and magnesium may be used providing this results, in no significant 
reduction in strength. The "Boomerang," as described, is extremely rugged 
and repairs are seldom necessary even after years of continuous use. 

This project has been supported, in part, by the Social and Rehabilitation Services 
grant, Rehabilitation Research and Training Center, Medical, RT-19, University 
of Alabama. 



people are different 





f o r a c h e s 

a n d b r e a k s 

t h e y n e e d 

s u p p o r t 

i n d i f f e r e n t 

p l a c e s . . . 

w h a t e v e r t h e d i f f e r e n c e 

C A M P fits best 
IR4DC ^^^L MANN 

P e o p l e hurt all over . 
Neck. S h o u l d e r s . Ribs. Back. Hips. K n e e s . Ankles . 
Ways to e a s e t h o s e hurts c o m e from all over the world. 
That 's why C a m p is in England, S w e d e n , The Ne ther lands , Spa 
Switzer land, New Zea land , Australia. Even Iran. 
We take t h e b e s t i d e a s and p a s s t h e m on to you . 
We've b e e n d o i n g it for s ixty y e a r s . 

So w h e n you n e e d a s i n g l e world-wide s o u r c e to m e e t 
all your c u s t o m e r ' s n e e d s , think C a m p . 
B e c a u s e p e o p l e are dif ferent C a m p h a s to be . 
And is . 



n o m a t t e r w h a t t h e y n e e d 

c o v e r s i t 

Some people still don't believe it. Guess they've never read the 
book. The Camp Catalog and Physician's and Surgeon's Reference. It will 
never be a best-seller, because we give it away. Everything's 
covered from head to foot—head halters to arch supports. Like a peek 
inside? Here are five . . . there are hundreds more. 

Cervical collar 
Completely adjustable plastic 
Thomas - type collar. Non - toxic 
washable plastic with comfor t 
able foam rubber edges covered 
with doe-Ion. Vetera closure for 
easy application. Ventilated for 
comfort. Slide adjustment for 
perfect fit 

Camp aero-grip male urinals 
Exclusive inflatable feature pro
vides the utmost in comfort and 
security and reduces necessity of 
frequent replacement of the 
penile sheath. Suspensory belt 
of top quality elastic webbing has 
double Velcro closure for com
plete fitting flexibility. 

Camp-Varco pelvic traction belt 
Front slide buckles on alternating pull streps assure precise snug fit 
and easy application. Soft hip sections reduce pressure on prominent 
hip crests and help anchor the support. Available in solid and cool 
mesh fabrics. 

C n m p - K o c h wrist splints 
Made of durable, molded, heat-
shapeabie plastic for exact fitting. 
Nylon and Velcro adjustment 
straps make application easy. 
Ideal for any condition where a 
cock-up wrist splint will add to 
function or patient comfort. 

Tru Life? breast prosthesis 
Exclusive with Camp, Air is locked 
outt a special fluid locked in 
which responds rapidly and nat
urally to the slightest body mo
tion. Soft plastic foam base 
(without seams or stitches) clings 
smoothly, closely to body con-
tours* Entire prosthesis enclosed 
in easily laundered nylon cover* 

H r C A M P & COMPANY, Jackson, Michigan 4 9 2 0 4 

1903-19G8.. .sixty years of service and still yrowiny strony 



TRAUTMAN CARVER ATTACHMENTS 

Small Cutter No. 2100A. large Cutter No. 2I00B. 
No. 2100AB BladM No. 2100BB BladM 

Sharpened for one-half cast of a now tot of blades, plus postage. 

Modlum Sand Coro Small Sand Coro Rasp No. 2I00E. Small Sand Drum Largo Sand Drum No. 
No. 2I00C. Medium No. 2I00D. Small Wo reihorpen the No. 2100F. Small 21000. Largo size obra-
size abrasivo cones sizo abrasi.ve Rasp for one-half size abrasive sheets, live sheen. Coorte S41V, 
Coarse Cono No. cones only. Coarse cost of new. plus Coarse No. S41T, Fine S41W, 
S41D, Fine Cono Cone No. S41H, posfage. Fine No. 541U. 
No. S41E. Fine Cono No. Mo. 2I00FF - Floi 

S41G. Sides. 

Write for price and delivery date 

TRAUTMAN SPECIALTIES, INC. 
410 Portland Avenue, Minneapolis, Minn. 55415 
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T H E S E T O O (2) 
WILL BE IMITATED 

1 . R U H R S T E R N ELASTIK P L A S T E R B A N D A G E 

Sizes 3, 4 and 5 inch. Edges are finished to provide 
neater appearance. N O T stretched therefore handles 
easier. Fillauer — first with elastik plaster. 

2. N E W Low P R O F I L E D E T A C H A B L E DENIS 
B R O W N E N I G H T SPLINT 

Free, exclusive locking wrench and 
protractor. Offset Bar permits child 
to stand without danger. Lengths 
4 to 36 inches. Fillauer — first with 
this new detachable splint. 

Surgical Supplies, Inc. 
Box1678 

Established 1914 Chattanooga, Tenn. 
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CRUTCH-EZE 
The Prime Source 
for Finest Quality 
Crutch Accessories 
CRUTCH CUSHIONS—Exclu
sive construction assures 
long life and absolute crutch 
comfort. 
HAND GRIPS—Provides soft, 
sturdy grip while alleviating 
blisters, cramps and wrist 
tension. 
SAFE-T-GRIPS — Provides 
safe, skid-proof traction 
under the most difficult 
conditions. 

Catalog available 
on request 

GUARDIAN PRODUCTS 
COMPANY, INC. 

8277 Lankershim Boulevard 
North Hollywood, Calif. 91609 

"Beclce/L. ADJUSTABLE 
HYPEREXTENSWN BRACE 

• Quick release, snap-
out attachment 

• Adjustable, self align
ing posterior pad 

• Rotating- adjustment 
for sternal and pubic 
pads 

• Vertical and horizon
ta l s l i d i n g a d j u s t 
ments 

• Bi-lateral worm gear 
traction bands 

• Plastic water resist
ant pad covers 

• Constructed of 24 ST 
aluminum 

1776 Sooth Woodward • Birmingham. Michigan 

MANUFACTURERS OF PRECISION-MADE BRACE PARTS 

BECKER ORTHOPEDIC APPLIANCE COMPANY 

M O D E L 
L-25 

24 Hour Service 
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t o h i d e ? 

They're normal looking-They're normally priced 
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, 

Thomas heels, finest oak bend 

oil-treated soles to accept bracework, if required, and all jj^j^ 

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 

iine shoes. Sabel made it possible. 

SINGLE SHOES OR SPLIT SIZES ALWAYS AVAILABLE 

S A B E L ' S 
BASIC SHOES 

SABEL DIVISION, C.H. ALDEN SHOE COMPANY, BROCKTON, MASS. 
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S U P P L I E R S T O 

PROSTHETIC & ORTHOTIC FACILITIES 

F I N E S T W O O L 

S T U M P S O C K S 

S O F T 

D U R A B L E 

C O M F O R T A B L E 
SACRO-EASE CAR SEATS 

C O M F O R T A I D S 

AMPU-TALC 
AMP-AID 

STUMP-SPRAY 
AMPU-BALM 
MARATHON 
SE' SALVE 

P O W E R A I D 
For 
WHEEL 
CHAIRS 

DOW CORNING 

Medical Adhesive B & Remover 

P A R T S 

F O R 

B E C K E R 

T O R S I O N 

S P L I N T S 

PROSTHETIC JOINTS 

ANKLE 
PELVIC 

THE SOURCE FOR ALL YOUR SHOP NEEDS 
STUMP SOCKS— BRACES—CORSETS 
HOSIERY-TRACTION EQUIPMENT 

PROSTHETIC & ORTHOTIC 
PARTS—SUPPLIES COMPONENTS 

ABRASIVES—BUCKLES—RIVETS—VELCRO 
CHEMICALS-PLASTICS-PLASTER 

TOOLS—FOAMS—LEATHER—STOCKINETTE 
WEBBING-WOOD-FABRICS 

T H E K N I T - R I T E C O M I ' A N Y 
1121 GRAND AVENUE • KANSAS CITY, MISSOURI 64106 

PHONE S16-221-0206 
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The "ORIGINAL" 
WILLIAMS Lumbo-Sacral Flexion Brace 

(Designed by Dr. Paul C. Wi l l iams) 

" T o reduce the lumbo-sacra l lordosis 
and thus l i f t t he weight f r o m the pos
te r io r ver tebra l s t ruc tu res . Permi ts 
f ree ant . f lex ion of t h e l umbar sp ine 
but prevents extension and lateral 
f l ex ions . " 

Measurements : 

1 . Chest (about 4 " below n ipp le l ine) 
2 . Waist (at naval l ine) 
3 . Pe l v i c (Vi d i s t a n c e b e t w e e n 

greater t rochan te r and crest of 
i l i um) 

4 . Seventh cerv ical sp inous process 
t o the p rominence of Coccyx. 

ALL ORTHOPAEDIC APPLIANCES 

Orders f i l led at the request of members of t he profess ion only 

MILLER BRACE & SURGICAL SUPPORT CO. 
P.O. Box 26181 

3902 Gaston Avenue Dallas, Texas 

45 Degree Flexion Head-Halter 
This hal ter gives as much 
f lex ion as des i red and w i th 
less weights . Designed w i th al l 
par ts beh ind the ears. Pat ient 
can ta lk and chew wi th less 
ef for t . No. (1) has Velcro fast
eners. No. (2) has Hooks and 
L inks. Th is ha l ter has been 
tes ted , approved and is very 
ef fect ive. 

Pat. Pend. 
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Al l Your N e e d s For 

O R T H O P E D I C A N D PROSTHETIC APPLIANCES 

SUPPLIES 

U n d e r O n e Roof 

Coutils ' Moleskins • Brocades • Elastics 

Non-Elastics • Nylon Lacings • Buckles 

Tools • Air Foam • Steels • Vibretta 

V E L C R O 

New concept in fastening 
P R E N Y L ® 

'The Most Versatile Material for Splinting" 

d i s t r i b u t e d to t h e 
O r t h o p e d i c a n d P r o s t h e t i c P ro fe s s ions 

b y 

L. Laufer £J* Co. 
50 West 29th Street • New York 1, N. Y. 

F O R T H E T R E A T M E N T A N D P R E V E N T I O N O F 

P A I N F U L N E C K C O N D I T I O N S 

Fits the Normal Contour of the Neck 
Provides Complete Relaxation 
Specially designed by Dr. Ruth Jackson 

Manufactured Exclusively By: 

T R I J i E Z n i m a n u f a c t j i r t n H ; c o . inn 

ORDINARY PILLOW THE JACKSON "CERVIPIU.0" 

P O BOX 665 • BURBANK. CALIFORNIA 

COVERS 
F o r That Added Decorator Touch... 

CERVIPIU.0 COVERS are available in while and 
five pastel colors Designed to fit all existing 
CERVIPILLOs, the, are made ol the highest 
quality washable, drip dry material. 

• White • Pink • Azure Blue 
COtORS • Mane Yellow • Mint Green 

• Mauve Lavender 
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l y t h e f i n e s t 

i n l e a t h e r a n d r a w h i d e w i l l d o 

nee 1928, spec ia l i s ts in 

g t ha t s u p r e m e qual i ty 

ns requ i red f o r exac t ing 

ros the t ic and o r thoped ic use. 

SUTTON SANDER SPEEDS 
CUTTING TIME BY 40°/o! 

B E L T S L A S T F O R M O N T H S 
Designed especially for the limb and brace profession. 
Compact, fast-cutting sender uses 60-inch belts with 
12 second change feature. Powerful exhaust collects dust 
in a drawer. Quick change fitting accommodates flap 
emery wheel, naumkeag sander, or metal cone shaped 
cutter. Oiled for life. Only 51" high, 19" wide, 27" 
deep. In daily use by orthotists all over America. 
Send coupon today! 

8 0 5 3 Litisinger Rd.. St. Louis, Mo. 63144 Mission 7-0050 

Offices in Principal Cities 

Please send c o m p l e t e Information on Sutton' i SJ 2-0. 

Name 

Firm... 
A d d r B j s 

Cily State Zip., J 
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SCOLIOSIS BANDAGE OF DR. KALLABIS 
Now Available in 8 Sizes: 

u p to 9 m o n t h s 

2 y e a r s 

3V2 y e a r s 

6 y e a r s 

9 y e a r s 

1 2 y e a r s 

15 y e a r s 

15 y e a r s o v e r 

Size 1 

2 

3 
4 

5 

6 

7 

8 

Our Sales Program in Conventional and Safety Knees 

Model 98 single axis knee 
in poplar or balsa 
nine sizes 

Model 200 safety knee w / o 
kicker 

Model 204 safety knee 
w/outside kicker 

Model 205 safety knee 
w/inside kicker 
five sizes 

Model 209 stereo safety knee 
w / o kicker 

Model 304 positive lock knee 

Model 319 new single axis 
knee with cosmetic 
features 

Available from: 

WAGNER'S ORTHOPEDIC SUPPLY CO. 
P.O. Box 1585 Salt Lake City, Utah 84110 
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Myo-Elect r ic A r m 

N e w H a n d w i t h 
C a b l e Contro l or 
P n e u m a t i c Contro l or 
Myo-Elect r ic Cont ro l 

P n e u m a t i c AE Set -Ups 

P n e u m a t i c V a l v e s 

Ex te rna l l y P o w e r e d 
" F e e d e r " 

Engen Plastic H a n d 
Orthosis 

Braces 

Plastic H ip -D isar t i cu la t ion 
S e t - U p 

Full l ine of A / K 
C o m p o n e n t s 

Feet 

Knee Joints 

M a n y misce l laneous i tems 

inc lud ing : 

F o a m Plastic 
K n e e / J o i n t S q u a r i n g 

Jigs 
Trouser Protectors 
Etc., Etc. 

FOR 
NEW 

DEVELOPMENTS 
LOOK TO 

For detailed information contact: 

ORTHOPEDIC INDUSTRY, INC. 
21914th AVENUE NORTH 

MINNEAPOLIS, MINN. 55411 

D I S T R I B U T E D B Y : 
K i K Prosthetic Supplies, Inc. — Bellmore, L. I., New York 

Kinj j ley Manufacturing Co. — Costa Mesa, California 
Pel Supply Company — Cleveland 2, Ohio 

The Knit-Rite Company — Kansas City 6, Missouri 
Southern Prosthetic Supply Co. — Atlanta S, Georgia 
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f " \ 
READY 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. 
2 2 0 W. 28th Street - Baltimore, Md. 21211 V / 
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r 

A K AMPUTEES 
NOW ENJOY GREATER 
WALKING FREEDOM 
AND BETTER COSMESIS 
WHEN THEIR 
PROSTHESES 
COMBINE 
THE IMPROVED 

D U P A C O 
H E R M E S 
HYDRAULIC SWING PHASE 
CONTROL UNIT 

*and 
OHIO WILLOW WOOD 
proportioned wood setup 

DUPACO 205 North Second Avenue, Arcadia, California 
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NO LEATHER LIKE JONES LEATHER 
For Appliances and Artificial Limbs 

Specially Tanned So Co/or Will Not 
Fade Off and Soil Under Garments 

Buckles, Rivets, Plastics, Webbings 
and other items 

WRITE FOR SAMPLE CARDS AND PRICES 

THE JOSEPH JONES COMPANY 
225 LAFAYETTE STREET NEW YORK, N. Y. 10012 
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LIMB PROSTHETICS—1967 
by A. BENNETT WILSON, JR. B.S.M.E. 

REPRINTS OF THE ABOVE ARTICLE WHICH 
APPEARED IN THE SPRING, 1967 ISSUE OF 
ARTIFICIAL LIMBS ARE NOW AVAILABLE 
THROUGH THE NATIONAL OFFICE. 

TO OBTAIN REPRINTS, COMPLETE AND 
MAIL THE FOLLOWING FORM. 

AOPA 
919 18th St. N.W. 
Washington, D.C. 

Please f o r w a r d c o p i e s of " L i m b P ros the t i c s — 
1 9 6 7 " @ .35 pe r c o p y t o : 

n a m e 

a d d r e s s . 

• C h e c k e n c l o s e d • B i l l m e 

86 June 1968 



Journal Gift Subscriptions 
Al though it has t rad i t i ona l l y been possib le to ob ta in g i f t 

subsc r ip t ions to the AOPA Jou rna l , an innovat ion has been 
in t roduced th i s year. A g i f t cer t i f i ca te (shown below) is 
be ing sent to the rec ip ient of t he g i f t subsc r ip t ion in the 
name of the donor . 

To o rder g i f t subscr ip t ions , send a l ist of t he names and 
addresses of those to w h o m you wish the Journa l sent, and 
the Nat iona l Off ice wi l l do the rest. 

$ 4 . 5 0 per year is t he g i f t rate. 

A m e r i c a n 
o r t h o u c .V 

p r o t t h a t l c 
a s B D C I a d o r t 

G I F T C E R T I F I C A T E 

A gift subscription t o Orthotics and Prosthetics, the 

off icial Journal of the Amer ican O r t h o t i c & Prosthetic Asso

ciat ion, has been entered in your name by 

We are happy to include y o u among our many readers 

and k n o w that y o u wi l l f ind the Journal interesting and 

informat ive. 

T h e Edi tor 
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The 1968 NATIONAL ASSEMBLY of the 

AMERICAN ORTHOTIC AND PROSTHETIC ASSOCIATION 

w i l l be he ld 

SEPTEMBER 27 to 30, 1968 

a t t h e 

HOTEL RADISSON 

MINNEAPOLIS, MINNESOTA 

For P r o g r a m Deta i ls a n d Regis t ra t ion I n f o r m a t i o n 

w r i t e to 

The American Orthotic and Prosthetic Association 

919-18th Street, N.W., Suite 130 

Washington, D. C. 20006 

The A s s e m b l y is o p e n to a l l w h o a r e in terested in t h e 

r e h a b i l i t a t i o n of t h e o r t h o p e d i c a l l y d i s a b l e d 
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f o o t p r o b l e m s ' ? 

• H i H i * ' p r o b l e m s ? 

p r e s c r i b e 

iUJ>Fi% P E n i C S » . r i l E QNI1V s i n 
ITU I j A S T S POI I I - 1 V F I I Y l ( K ) i I V l » I i : 

Know that your corrections will be made 
shoes uniquely designed to accommodate 

in a stable, controlled, superior quality to 

Alden-Pedic's superior accommodation ot j ^ ^ ^ 
rections is achieved not only with un ique j^^^H 

Long inside counters; right and left qt i^^^^™ 
inside; heavy gauge right and i G f f ^ ^ ^ ^ ^ ^ ^ H 

shanks; and premium leathers combine to ni • : 
the tinest foundation made for your corrtcllofi 

BE SURE. WRITE FOR YOUR FREE PROGRESS HBP 
ON SHOE « LAST DESIGN * ILLUSTRATED B R O C H U R I 

A L D E N S H O E C O M P A N Y • B R O C K T O N . 



"PLASTISKIN" Perfection 

Color stability is good, permanence is satisfactory-
resistance to soiling is substantially superior-

are much easier to keep clean." 

"Human Limbs & Their Substitutes," sponsored by 
Committee on Artificial Limbs, National Research Council. 

Tenenbaum, Prosthetics 
463-469 East 142nd Street, Bronx, N. Y. 10454 


