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OFFICIAL NOTICE 

The 1966 National Assembly of the 

American Orthotics and Prosthetics Association 

will be held October 16-20, 1966 

PALM SPRINGS, CALIFORNIA 

Reconvened Session 

OCTOBER 21-28 
HONOLULU, HAWAII 
(AOPA Technical Mission) 

F O R P R O G R A M DETAILS A N D R E G I S T R A T I O N I N F O R M A T I O N 

wr i t e T h e A m e r i c a n Or tho t i cs a n d Pros thet ics A s s o c i a t i o n 

9 1 9 - 18 th S t ree t , N . W . , W a s h i n g t o n , D. C . 2 0 0 0 6 

T h e A s s e m b l y is o p e n to a l l w h o a r e i n te res ted in the 

r e h a b i l i t a t i o n o f the o r t h o p e d i c a l l y d i s a b l e d 



All Your Needs For 
ORTHOPEDIC AND PROSTHETIC APPLIANCES 

SUPPLIES 
Under One Roof 

Coutils ' Moleskins • Brocades 

Non-Elastics • Nylon Lacings 

Tools ' Air Foam • Steels 

and the 

' Elastics 

Buckles 

Vibretta 

New concept i n fastening 

VELCRO* 
TRY V E L C R O ' S S U P E R I O R 

P E R F O R M A N C E O N Y O U R 

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

PROSTHETIC A P P L I C A T I O N S 

distributed to the 
Orthopedic and Prosthetic Professions 

by 

L . L a u f e r C o . 

5 0 West 29th Street • N e w York 1. N. Y 

A D J U S T A B L E 

H Y P E R E X T E N S I O N B R A C E 

• Q u i c k r e l e a s e , s n a p -
out a t t achmen t 

• A d j u s t a b l e , s e l f a l i g n 
i n g pos ter io r pad 

• R o t a t i n g a d j u s t m e n t 
fo r s t e r n a l and pub ic 
pads 

• V e r t i c a l and hor izon
t a l s l i d i n g a d j u s t 
ments 

• B i - l a t e r a l w o r m gea r 
t r ac t i on bands 

• P l a s t i c w a t e r r es i s t 
a n t pad covers 

• Cons t ruc ted of 24 S T 
a l u m i n u m 

M A N U F A C T U R E R S O F P R E C I S I O N - M A D E B R A C E P A R T S 

B E C K E R O R T H O P E D I C A P P L I A N C E C O M P A N Y 
1776 South Woodward • Birmingham, Michigan 

M O D E L 
L - 2 5 

24 Hour Service 
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When you're shooting for the moon, 
you've got to be right 

That's why SKF bearings are used in Project Gemini 
And that's why Otto Bock also uses SKF Ball Bearings 
in our Below Knee Joints. For smooth, dependable and 
outstanding performance, supply your amputees with 
Otto Bock Knee Joints. 

Write for full information 

® 
DISTRIBUTED B Y : 

K £ K Prosthetic Supplies, Inc. — Bellmore, L. I., New Yolk 
O R T H O P E D I C INDUSTRY INC / K i n E ' l e y Manufacturing Co. — Costa Mesa. California 

' ' / Pel Supply Company — Cleveland 2, Ohio 
219-HTH AVENUE NORTH / The Knit-Rite Company — Kansas Cit, li. Missouri 

MINNEAPOLIS, MINN. 55411 Southern Prosthetic Supply Co. — Atlanta 9, Georgia 
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SOUTHERN PROSTHETIC SUPPEY CO. 

QUADRILATERAL — SHIN BLOCKS 

- ,: Kiln Dry 
Knot Free 
Straight Grain 
Laminated Basswood 

CAST SOCKS 

Manufactured in our own plant 

T h i n — B e s t K n o w n fo r T a k i n g C a s t 

jp' H e a v y — R e c o m m e n d e d fo r Fi t t ing 

Inexpensive and Convenient 

COMPLETE LIMBS 

PARTS 

COMPONENTS 

MATERIALS 

SUPPLIES 

LAMINATED SACH FEET 

Blanks — Shaped — Specials 

Full Height — 3 0 ° Keel 

Full Heel Wedge 

"Everything for the Prosthetic & Orthotic Manufacturer" 

SOUTHERN PROSTHETIC SUPPEY CO. 
9 4 7 Juniper St. , N.E. , P. O . Box 7 4 2 8 , A t l a n t a , G a . 3 0 3 0 9 

Phone—404 - 875 - 0066 
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KINGSLEY jflg PRODUCTS 
COSMETIC GLOVES 

THE STANDARD OF 

THE INDUSTRY 

STANDARD COLORS 
A V A I L A B L E I N 12 D I F F E R E N T S H A D E S 
T O F I T E V E R Y R E Q U I R E M E N T . 

LAMINATED FEET 
WE " S P E C I A L I Z E IN S P E C I A L S " 
F O R Y O U R S P E C I A L C A S E S 

MOLDED SACH FEET 
T H E F U L L M O L D E D F O O T 

1 9 8 4 P L A C E N T I A A V E N U E • C O S T A M E S A , C A L I F O R N I A 
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A COMPLETE 
SHOE STORE 

In Your Own Desk Drawer 

H e r e ' s an easy way for you to s tar t 
your shoe inventory. 
For a 5£ s tamp and your let terhead 
you can have a complete shoe store 
in your desk drawer . J u s t send for 
M E D I C ' S new cata log of doctor-re
commended prescr ip t ion shoes for 
ch i ld ren. It conta ins the latest s ty les , 
f rom which you and your cus tomers 
may make your se lec t ion . 
Al l o rders received by M E D I C a r e 
sh ipped to you within 2 4 hours . 
I t 's that easy . Wri te today for your 
f ree M E D I C cata log of prescr ipt ion 
shoes for c h i l d r e n — r e c o m m e n d e d 
by doctors and pra ised by parents 
everywhere . 

MEDIC SHOE MANUFACTURERS, INC. 
1212 Wood Street, Phila. 2, Pa. 

INDEX TO ADVERTISEMENTS 
MARCH, 1966 

C. H. Alden Shoe Co Inside Back Cover 

American Rawhide Mfg. Co 18 
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Becker Orthopedic Appliance Co 1 
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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 C A T A L O G AVAILABLE ON REQUEST 

C . D. D E N I S O N ORTHOPEDIC APPLIANCE corp. 
2 2 0 W. 28th Street - Baltimore, Md. 21211 
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m « f h\M C A M P M E N ' S SUPPORTS FIT BEST, 
W I I y FUNCTION BEST AND SELL BEST! 

C A M P F I T S B E S T B E C A U S E - o n l y 
C a m p offers a m o d e l select ion w ide 
e n o u g h , in size ranges c o m p l e t e 
e n o u g h , for you t o fit every f igure 
type easi ly, quickly, perfect ly. T a k e 
L u m b o s a c r a l S e r i e s 2 5 6 - 7 - 8 : all three 
s u p p o r t s have s imi lar des ign and 
const ruc t ion fea tures for one basic 
prescr ip t ion—yet each is precisely 
ta i lo red for a specif ic f igure type , 
to save you t ime in perfect f i t t ing. 

C A M P F U N C T I O N S B E S T 
B E C A U S E — C a m p has been creat 
ing, not copying, the des ign and 
const ruct ion of m e n ' s suppor ts for 
nearly 60 years. W e a lways use the 
best , not " t h e c h e a p e s t " , of mater ia ls 
—to assure d e p e n d a b l e t rea tment . 
O u r skillful t echn ic ians take great 
care in m a n u f a c t u r e a n d quality c o n 
trol—Hie kind of ca re that c o m e s only 
f r o m our kind of exper ience and 
pr ide of w o r k m a n s h i p . 

seven individual '"contour-cut" panels for snug, body-conforming, custom-like fit 
carefully stitched with heavy-duty ithread (10 stitches to the inch) to prevent pull-apart 

generous use of strong-tension elastic for comfort and flexibility in strategic areas 
uftlque front section prevents uncomfortable gouging while sitting 

exclusive Camp "Magic Web" adjustment for positive firmness Tn three areas 

s. h. camp & company, jackson, michigan 492Q4 
CANADA. ENGL ANLI • NETKERLfiN'JS NJW ZEAliri£ L'/.'i'.UN ' Ŵir̂ flLArlJ? 



No. 1400 OPEN TOE. Straight-tine sym
metrical last, f" r m heel, no back seam. 
Adaptable to Denis Browne Splints. 

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

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

MAIL COUPON FOR SAMPLES 

G . W . C H E S B R O U G H C O . 
797 Smith Street, Rochester 6, N. Y. 

ioul* C, Wefd, Present, G. W. 
Chetbrough Co. . > . , cMy own 
personal experience fed to the 
development of Chesbrough 
Orthopedic Pre-Walkers, club
foot, open toe and closed 
toe Surgicqls." 

"Chesbrough Pre-Walkers 

mean 

N E W business for you" 
"Here are orthopedic shoes parents can afford. 
Orthopedic surgeons in 50 states and many 
foreign countries are now prescribing them. 
Spectacular sales figures prove it. This impor
tant referral business can be yours. 

"When a child in my own family needed a 
corrective shoe, I discovered what a strain it 
can mean to a family budget, because 1 ) cor
rective footwear is expensive and 2) frequent 
purchase of new corrective shoes is required. 
Then and there I decided there was a real need 
for a moderately priced corrective shoe—a shoe 
parents could afford. That's why and when 
Chesbrough Orthopedic Pre-Walkers were born. 

"Our 68 years of shoe-making experience 
resulted in corrective Pre-Walkers of scientific 
design, expert workmanship, fine leathers com
bined with orthopedically correct lasts to pro
vide necessary correction at an economical 
price." 

All shoes in unlined white elk, sizes 000 to 4, narrow and wide. 
Available in full pairs, split pairs or single shoes (no extrq 
charge for half pairs). 
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Now A v a i l a b l e . . . 

The SCOLIOSIS BANDAGE 
of DR. KALLABIS 

as described by Manfred Kallabis, M.D. in the August 1964 

issue of Orthopaedie-Technik, Wiesbaden, Germany; and 

published in the Orthopedic and Prosthetic Appliance 

Journal of the American Orthotics and Prosthetics Associa

tion, Washington, D. C. (Translated by Laurence Porten, 

CP.O. ) September 1965, pp. 235-243. 

Available from: 

W a g n e r s O r t h o p e d i c S u p p l y C o . 

375 West Fourth South P.O. Box 1585 

Salt Lake City, Utah 84110 
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The new A.K. Friction Unit 
shown above is a product of 
the U. S. Manufacturing Co. 
The unit is based on research 
at Northwestern U n i v e r s i t y 
Prosthetic Research Center by 
Colin McLaurin and the Cen
ter's staff. 

The Friction Unit provides for 
three stages in both flexion 
and extension. One adjustment 
easily accessible to the am
putee provides for the selection 
of the overall level of friction. 

This simple mechanical unit 
is installed In a specially de
signed single axis wood knee-
shin set-up in standard sizes 
ready for use by prosthetists. 

We are distributors for the 
above unit, the Hydra-Knee, 
Hydra-Cadence and all items 
m a n u f a c t u r e d by the U. S. 
Manufacturing Co. 

Distributors for U. S. Manufacturing Co. 

Trautman Terminal Devices 

No. 114 Standard Locktite-Length 47 e " 
£114$ length 4y 2 " -£114L length %W • 
Voluntary opening, automatic closing. 
Grips firmly, locks when closed, form
ing ring for holding pitchfork, shovel 
and various tools. Connection fits ball 
terminal on cable. 

BRACE JOINTS 
FRENCH LOCK 

DROP-LOCK 
FREE 

A L U M I N U M STEEL 

Minneapo l is Artif icial Limb C o . < f M l | | * | | i l l / . 

« . P o r t I « „ d r ^ : - " S n M i - n . s s , , 5 TRAUTMAN Supplies 
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designed. 

Over 6 0 years of resea rch , design and manufac tu r ing devoted ent i rely to 
the producing of highly spec ia l ized garments enable us to offer you th is 
new line of " r eady to f i t " suppor ts . 

Each sty le and each s ize has the proper physiological proport ions to give 
max imum immobi l izat ion and patient comfort . 

Our des igns , which are new in concept, a s s u r e proper f i t t ing and cus tomer 
sa t is fac t ion . 
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Spence r /Med i ca l products wil l be dist r ibuted exc lus ive ly through a s ingle 
orthopedic dealer , with qual i f ied Orthot is ts and fac i l i t ies , in each market ing 
a rea . 

Please address 
all inquiries to: 
Fred Moynahan 135 Derby Avenue, New Haven. Connecticut 06507 
Director of Sales (203)624-0131 

ORTHOPEDIC & PROSTHETIC APPLIANCE JOURNAL 
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DORRANCE HANDS NOW IN 3 SIZES 
LIGHT • DURABLE • COMPLETELY FUNCTIONAL 

P . S . — R E M E M B E R O U R D O R R A N C E H O O K S ! 
(15 Sizes and Models) 

F O R F A S T SERVICE — O R D E R D I R E C T 

F O R FASTER SERVICE — PHONE 408-378-4366 

D. W . D O R R A N C E C O . INC. 
541 Division St., Campbell, Calif. 95008 

ANY TYPE ANY STYLE 

Special Orthopedic Shoes 
MADE TO ORDER 

Send us the negative casts, we make the Shoes 
to your or your Doctor's specifications. 

WE SPECIALIZE IN EXTREME CASES. 

For information and price list, also free measuring 
charts, write to: 

ROBERT O. PORZELT 
3 4 5 7 L incoln A v e n u e 

C h i c a g o 1 3 , I l l inois 
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For the first time 
in one book — 

everything a 
physician needs 

to know about 
prescribing braces 

By MAXWELL H. BLOOMBERG, M.D., Chief of Brace Clinic, 
Veterans Administration Hospital, Newington, Connecticut. 

Here, at last, is a book long-hoped for by orthotists; a book of help for 
every doctor, which strips away the confusion that has surrounded 
traces and provides clearly detailed advice on how to go about order
ing them. The author is an orthopedic surgeon, and what he says in this 
book stems from a lifetime of first-hand experience with braces. Clearly 
and explicitly he describes the principles underlying the bracing of the 
spine and the extremities, using helpful drawings to make every point 
clear. All types of braces, from the simplest to the most involved, are 
shown in step-by-step sequence with reasons given for each step. The 
indications for the variations in brace construction are also clarified and 
a set of combinations is supplied as an additional guide in the prescrip
tion of braces for the lower extremity. The author's main endeavor is to 
promote clearer communication between the physician who specifies the 
brace and the orthotist who builds it. Toward this end, the writer main
tains that a brace should always be requested in prescription form, 
without reference to any of the names of the myriads of braces on the 
market. The choice of materials, such as steel, leather, etc., he contends, 
should be left in the qualified hands of the orthotist, whose role as a 
consultant he constantly champions. 

As an orthotist, you will find this book exceptionally helpful and well 
worth recommending or giving to every physician who uses your 
services. It will enable him to specify the most efficient brace for every 
patient and, at the same time, simplify and strengthen your professional 
relationship with him. 

207 Pages 114 Illustrations 1964 
$11.00 

O r t h o p e d i c 
B r a c e s 
RATIONALE, CLASSIFICATION AND 
PRESCRIPTION 

J. B. LIPPINCOTT COMPANY 
East Washington Square, Philadelphia, Pa. 19105 
In Canada: 4865 Western Avenue, Montreal 6, P. Q. 
Please send me copy(ies) of 

ORTHOPEDIC BRACES $11.00 

NAME 

CITY STATE ZIP C0DE__ 

• Payment Enclosed • Charge and Bill Me 

OPAJ-3-66 
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HANDI-DRIVE 
YOU DON'T HAVE TO 

USE YOUR FEET! 

providing that s u p r e m e qual i ty 

of s k i n s requ i red for exac t ing 

prosthetic and orthopedic use. 
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S A B E L eliminates guesswork inyourbracework! 
It takes a shoe that can take it . . . 
designed and built to exacting specifi
cations to make your bracework totally 
effective. 

Sabel originated that shoe (and many 
others) over 40 years ago, added refine
ments and improvements in quality and 
functional features that have made it 
(and kept it) the finest on the market. 

I M P O R T E D G L O V E 
L E A T H E R S E A M L E S 
L I N I N G S 

S O F T , S L O P I N G 
T O P L I N E P R E V E N T S 
C H A F I N G 

F L O A T I N G T O N G U E 
S H O W S P R O P E R F IT 

N O BACK 

S E A M , — < 

S N A G - P R O O F 

B U C K L E • 

F I R M A L L - L E A T H E R 

S O L E T O A C C E P T P L A T E S -

A N D S P L I N T S 

S O F T , P L I A B L E 
L E A T H E R S 

Only Sabel has all these features. 

NO EXTRA CHARGE 
FOR SPLIT PAIRS 

S A B E L S 
EQUINO-VARUS 

// there is no Sabel dealer in your area, write . . . 

SABEL DIVISION R. J.POTVIN SHOE CO., BROCKTON, MASS. 
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D E M A N D T H E FINEST 

F O R Y O U R C U S T O M E R S . . . 
KENDRICK'S 
new Sacro Lumbar 

Supports 
of Dacron Mesh 

Model No. 8458S 

PRESCRIBED BY PHYSICIANS . . . SOLD WITH CONFIDENCE 

For your customers there should be no substitute for the finest. 
Kendrick's new Sacro-Lumbar Supports of Dacron Mesh provide the most 
reliable and comfortable support possible. With the amazing synthetic 
fabric, Dacron, supports are ideal for summer wear or all-the-year around. 
Stays are removable so the supports are easy to wash, quick to dry. 
Kendrick's Dacron supports are lighter and far more comfortable, yet 
still provide safe, reliable support. 

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 44, Pa. New York 16, N. Y . 

Kendrick 
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The National Orthotics and Prosthetics 

Assembly, 1966 

AN INVITATION TO READERS OF THE JOURNAL 

By PROGRAM CHAIRMAN LEROY NOBLE, C.O. 

The Assembly is sponsored by the American Orthotics and Prosthetics 
Association and the annual business meeting of the Association is held in 
conjunction with the Assembly sessions. The Assembly, however, is ATTENDED 
by many physicians, therapists, government officials, and counsellors. Indeed, 
its registration represents a broad group of persons concerned with the pro
vision of orthopedic and prosthetic appliance care. 

A special invitation to attend is extended by AOPA President Fred J. 
Eschen, to orthopaedic surgeons, physiatrists, and other physicians interested 
in this field. Several related educational and research groups will hold their 
meetings in conjunction with the Assembly, including the University Council 
on Prosthetic-Orthotic education (UCOPE) . Region IX of AOPA will be 
the host for this Assembly session and its members, representing Southern 
California and the State of Arizona, are welcoming the opportunity to meet 
their colleagues from the East. Not since 1951 has the Assembly been held 
in California and there have been great and important developments since 
then. 

Medicare, with all of its tremendous implications for this field, will be 
prominently featured in the program. By then there will have been some 
significant experience with the administering of this program. Details of this 
and other presentations will be given in the preliminary program. Copies of 
this and the hotel registration forms may be obtained by writing to: The 
American Orthotics and Prosthetics Association, 919 18th Street. N.W., 
Washington, D . C . 20006. 

The National Orthotics and Pros
thetics Assembly in 1966 will convene 
first at the Riviera Holiday Inn in 
Palm Springs, California, October 16. 
Following four days of technical 
papers and functions, it will adjourn 
to reconvene in Honolulu, for a dis
cussion of rehabilitation problems 
with physicians and rehabilitation 
counsellors and a session on man
agement problems in orthotics and 
prosthetics. 

The Assembly is open to all who 
are interested in the rehabilitation of 
the orthopedically handicapped and 
1 welcome this opportunity, therefore, 
to tell the readers of the Journal 
something about the plans which are 
being made for the 1966 sessions. 



A brief outline of the arrangements is given here, however, for the con
venience of the readers who must plan their official and professional travel in 
advance: Preliminary Session. There will be an opportunity on Friday, 
October 14, for visitors from other states and countries to visit several AOPA 
MEMBER facilities in Southern California. Tours are being planned at 
Rancho Los Amigos, Cerritos College, and the University of California 
Prosthetic-Orthotic Training Program. The Child Amputee Prosthetic Proj
ect of the University under the direction of Dr. Milo Brooks will also be 
visited. There will be an opportunity for visitors' families to enpoy Disney
land and other attractions. 

Early arrivals at Palm Springs, California will have an opportunity to 
register for the AOPA Golf Tournament and to compete for the Kingsley 
Trophy. 

The Formal Opening of the Assembly under the gavel of AOPA Presi
dent Fred J. Eschen will be held Sunday morning, October 16. The technical 
supply and educational exhibits being arranged by Exhibits Co-Chairmen 
Kenneth Dodd and Cletus Iler will open that morning and will be available 
for inspection through October 19. Dr. Robert G. Thompson of Chicago, 
Illinois will address the Annual Meeting of the American Board for Certifi
cation in Orthotics and Prosthetics on Monday, October 17. Dr. Thompson 
is a member of the faculty of the Northwestern University Medical School 
Prosthetic-Orthotie Education program. He is one of the three members of 
the American Board for Certification serving by nomination of the American 
Academy of Orthopaedic Surgeons. 

The Hawaiian Sessions. For the sessions in Honolulu and on the Islands 
of Maui, Kaanapali and Kauai, the following Committee on Arrangements 
has been appointed: Co-Chairmen, George N. Newton, C.P.O. of Honolulu 
and J. Morgan Greene, of Glendale, California; James A. Hennessy of Los 
Angeles, and David Tope of Glendale, California. 

They will plan a technical program with the assistance as consultant of 
Dr. Ivor Larsen of Honolulu. Physicians, Rehabilitation counsellors and 
Veterans Administration Personnel of Hawaii have been invited to these 
sessions. 

K E N N E T H DODD CLETUS ILER 



Clinical Application of the 

Plantaflexed Talus Shoe 

PRELIMINARY REPORT 
By TOM OUTLAND, M.D.; G. R. McKEEVER, M.D. ; 

ALFONS GLAUBITZ, C.P.O. 

State Hospital for Crippled Children, 
Elizabethtown, Pennsylvania 

Pronated feet are probably the most common deformities faced by the 
the orthopedic surgeon managing growing children. The mild ones, for
tunately, respond within a few years to a firm shoe with wedges and pads. 
Many would probably respond spontaneously. However, the severe 
pronation deformities are all too often unchanged in spite of several years 

FIGURE 1—This 3-year-old boy demonstrates a bilateral flatfoot deformity. On weight-
bearing, note the plantarflexed position of the talus in relation to the tarsal configuration 

allowing dorsiflexion of the forefoot and relative equinus of the calcaneus. 



FIGURE 2 — S a m e patient as Figure 1. Note the adducted position of the talar head and 
relative forefoot abduction. 

of corrective shoe management. This has prompted one of the authors 
(A. Glaubitz) to modify the forefoot drop shoe 3 to include additional cor
rective components. 

Harris & Beath1 feel most of the severe flatfoot deformities of childhood 
are due to abnormalities of the tarsal bones resulting in instability. The 
primary finding was inadequate support of the talus by the calcaneus. 
With weight-bearing, the head o f the talus assumes a plantarflexed ( Fig. 1) 
and slight varus position (Fig. 2 ) . The forefoot assumes a position of 
valgus and dorsiflexion in relation to the talus when fiat on the ground. 
This results in mild equinus of the calcaneus. If this condition is u n c o l 
lected the heel cord becomes shortened, further increasing the deformity. 

The plantarflexed talus shoe (Fig. 3) is designed to correct and maintain 
this type of foot until sufficient internal stability is present or until the child 
has obtained sufficient age to consider corrective surgery. 

The plantarflexed talus shoe is a shoe with three corrective components. 
( 1 ) A reverse calcaneal heel to bring the hindfoot out of equinus; (2) fore
foot drop to bring the forefoot down to meet the hindfoot and (3) slight 
forefoot adduction to bring the forefoot under the talar head. These modifi-



cations of the "neutral last" result in the establishment of a well-molded 
longitudinal arch to support the talar head. 

The amount of forefoot equinus designed in a shoe will depend on the 
height of the anterior portion of the reverse calcaneal heel. A suggested 
practice is to dorsiflex the hindfoot firmly with one hand, then plantarflex 
the forefoot with the other hand. The height of the reverse calcaneal heel 
can then be determined. The heel should reach well under the talonavicular 
joint. The height of the posterior aspect of the heel is about one-half the 
height of the anterior aspect of the heel. To maintain the proper relation
ship between the forefoot equinus and the reverse calcaneal heel, a long 
steel shank is essential. The amount of correction which one may employ 

FIGURE 3—Media l view of plantarflexed talus shoe inside and outside. Note midtarsal 
angulation produced by reverse calcaneal heel and forefoot equinus. 



FIGURE 4 — S h o w s same patient as Figure 1 & 2. Note improvement in the position of the 
talus with weight-bearing in the plantarflexed talus shoe. 

depends on the severity of the flatfoot. In a mobile flatfoot in which the 
tight heel cord can be clinically stretched without great effort, significant 
correction may be employed initially. In the more rigid case, a nominal 
amount of forefoot equinus with the accordingly lower reverse calcaneal 
heel should be used. As the patients condition improves, increase in the 
height of the reverse calcaneal heel and greater forefoot equinus should 
be considered. 

We have used this shoe at the State Hospital for Crippled Children in 
Elizabethtown, Pennsylvania, over the past year with satisfying results. 
Figure four shows the same patient as Figure one. Improvement in the re
lationship of the talus to the tarsal bones is evident. 

We feel the plantarflexed talus shoe will be a definite adjunct in the 
treatment of the mobile flatfoot. We do not feel it to be of any benefit 
in the treatment of a rigid flatfoot or a true congenital vertical talus.2 4 . 



S U M M A R Y A N D C O N C L U S I O N S 

The plantarflexed talus shoe is designed to dorsiflex the hindfoot and 
plantarflex and adduct the forefoot at the talo-navicular joint. Although 
no final conclusion can be drawn from this preliminary report, we feel the 
BASIC principles involved are sound and we have been satisfied with our 
early results. It is our hope that others will be interested enough to give 
this shoe a fair trial in their practices. 
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VRA to Work with Disabled 
Public Offenders 

A new nationwide program to rehabilitate disabled public offenders to 
self-supporting jobs has been announced by Miss Mary E. Switzer, Com
missioner of Vocational Rehabilitation in the U . S . Department of Health, 
Education, and Welfare. 

This is the first attempt on a national scale to blend vocational re
habilitation services with Federal prison, probation, and parole programs 
designed to rehabilitate persons convicted of crime. 

The program will be a cooperative effort of the Vocational Rehabilita
tion Administration, and three Federal correctional agencies—U.S. Bureau 
of Prisons, U . S . Probation Service, and U . S . Board of Parole—along with 
their counterpart organizations in the States. The VRA administers the 
Federal-State vocational rehabilitation program to prepare disabled persons 
for suitable employment. This agency also conducts a research and demon
stration grant program to find new and better ways of rehabilitating physical
ly or mentally handicapped people. 

The program for public offenders, which began this month and will be 
FINANCED by VRA research and demonstration grants, will consist of eight 
demonstrations in selected cities throughout the United States. These proj
ects will involve intensive counseling, as well as medical, psychological, train
ing and job placement services. 

"For the probationer, parolee, or released prisoner, one of the first 
requisites for avoiding furtber crime is a j o b , " Miss Switzer said. "Too 
often the community fails to give tangible assistance that will reinforce the 
offender's resolve to 'go straight.' In these projects, the time-tested methods 
and services of vocational rehabilitation will be used to meet the offender's 
need for help in resuming responsible, productive lives in his community." 

The program will be administered through a "master" project in 
Seattle, Washington. There will be seven "satellite" projects in Atlanta, 
Georgia; Denver, Colorado; Springfield, Illinois; San Antonio, Texas; Ra
leigh, North Carolina; Chicago and Pittsburgh. In each instance, the State 
vocational rehabilitation agency will receive funds from the Vocational Re
habilitation Administration to conduct the program in conjunction with local 
Federal probation offices and Federal correctional institutions. 



Facility Forms Available for Members 

Efficient shop operations will be 
made easier for members of the 
American Orthotics and Prosthetics 
Association through the use of four 
new forms now available through 
Association headquarters. 

These forms were developed by the AOPA Conference of Prosthetists, in 
cooperation with the Committee on Prosthetic-Orthotic Education of the 
National Research Council, which underwrote the costs. Carlton Fillauer, of 
Chattanooga, Tennessee, Chairman of the Conference, reports that after ex
tensive testing in member shops throughout the country, it was decided to 
also make the forms available for sale. A sample set of the four forms is 
available at 15c. 

A brief description of each of the four forms follows: 

Form A — M e d i c a l History 

Necessary information on each patient is recorded here, and includes 
such items as medical complications, amputation history, and source of 
patient. 

Form B — L / E Prosthetic Information 

Here space is provided for recording details of the prescription. Line 
drawings of both the above and below-knee stump provide space to record 
additional information. 

Form C — U / E Prosthetic Information 
These forms are similar to those for L / E Prosthetic information, and 

include line drawings of the above and below-elbow stump. Forms A, B, and 
C are on card stock, strong enough to stand up under shop usage. 

Form D — P r o g r e s s Record 

These are on offset paper and can be used in a typewriter. The patient's 
name, type of prosthesis, and stump sock size are recorded here. There is 
ample additional space to record facility visits, services performed, and 
charges made. 



The Syme Prosthesis 

By J.M. McFARLEN, C.P. 

Dallas, Texas 

Several techniques have been used to fabricate the socket for a Syme 
prosthesis. To date, all use some type of wall opening sufficiently large to 
receive the bulbous-end stump. These methods result in problems of main
taining structural strength, straps, or laces, and comfort. 

In our shop we have been using an insert to effect a cylindrical stump 
with a slightly bulbous end so that donning and suspension are obtained 
without opening the wall. 

I offer here two extremely bulbous end stump cases. 

C A S E #1 

Trauma case amputation in 1952 at age 26, weight 200 lbs., 5' 11". 
Wore lace leather socket, steel frame ankle joint, and wood foot until 1963. 
Needless to say, excessive repairs were necessary to maintain these prostheses 
with replacement every three years. 

The above prosthesis was fabricated in May of 1963. It is being used 
at this time. The only repair in the 2 1/2 years was in May of 1965 when 
we re-soled the S.A.C.H. foot. 

CASE N O . 1 



C A S E # 2 

Eleven year old boy, Spina Bifida, tumor removed at age 4, right below 
knee amputation at age 7, left Syme at age 9. The prosthesis used up to 
the time we furnished the above prosthesis was a medial opening plastic 
socket under 2 years old. Several repairs had been made to maintain the 
structure at the base opening. The bulbous area was thick and heavy and 
still weak. 

The prosthesis pictured above will be two years old in February 1966. 
The right P.T.B. was replaced last March. The only repair to the Syme 
prosthesis was to restore the toe of the foot which had been trimmed by 
the boy to go into a shoe which was too small for the foot. I believe his 
father provided the necessary punishment for the deed. 

We suggest making the insert in the following manner: 

1. Modify the cast as you usually do. 

2. Measure the girth of bulbous end and locate the level on the shaft 
of the cast where the bulbous end will pass. This is the proximal level of 
the insert. 

3. Fill the shaft between this point and the ball with the insert enough 
to leave the end slightly bulbous—about 3 / 1 6 " to 3 / 8 " more depending on 
the tissue's condition and ability to pass through a smaller size. Study the 
contour and determine the size and area for the insert so that with the insert 
on the cast the appearance is cylindrical. 

4. Lay a piece of good orthopedic horsehide on the cast and over the 
area of the insert smooth side to the cast, securing it in place by hand 
stitching in a place where it will be cut away. 

5. Using T-161 or similar glue, lay on the first 1/8" neoprene crepe 
layer. This piece should be the full size of the insert. Add additional 
layers one at a time until sufficient material is applied to fill out as desired. 

6. Trim off the excess crepe and sand smooth, leaving room for an 
exterior cover of horsehide. The inside and outside cover of horsehide 
should extend about 3 / 1 6 " beyond the crepe and be skived and glued so 
that the edge of the insert is very thin. 



8. Waterproof the leather with cellulose acetate, "Filkote," or something 
similar. 

8. Stabalize insert on the stump model with cast sock and / o r stump 
sock, building up the size according to fitting requirements. Our experience 
has led us to use two 3-ply socks, fitting one next to the stump and one to 
hold the insert in position on the stump. Now apply the P.V.A. bag. 

9. Fabricate the plastic socket according to individual requirements. 
Beef up the distal area of the socket with some glass cloth where the foot 
attaches. 

10. Attach foot in the manner your are accustomed to using. 

If cases like these can utilize this type of fitting, then it should be 
considered for all Syme amputations. 

Association Develops Plans for 
Medicare Programs 

The eleven Regional Meetings of the American Orthotics and Prosthetics 
Association, to be held in the Spring and Summer of 1966, will feature a 
program on Medicare and the Geriatric Patient. 

Chairman D. A. McKeever, of the Association's Intra-Agency Committee, 
brought together a planning panel for the programs at Miami in December, 
1965. While there, the participants also attended the Geriatric Amputee 
Seminar conducted by the University of Miami School of Medicine. 

The program was developed in consultation with an outstanding group 
of orthopaedic surgeons, whose participation was made possible by the Com
mittee on Prosthetic-Orthotic Education of the National Research Council. 

The panel has recommended that a half-day at each Regional Meeting 
be devoted to a program planned around the following four areas: 

1. Providing Orthotic and Prosthetic Service under Medicare. 

2. Criteria for Patient Selection. 

3. Appliances for the Geriatric Patient. 

4. Fitting of Geriatric Patients. 



S. H. Camp & Co. President 
CHARLES E. YESALIS FORREST I. YEAKEY 

S. H. CAMP & CO. ELECTS NEW OFFICERS 

Charles E. Yesalis was elected President of S . H . Camp & Company at 
the firm's annual meeting in February. The Camp Company, manufacturers 
of surgical supports and braces in Jackson, Michigan, is a Supply Member 
of the American Orthotics and Prosthetics Association. 

Mr. Yesalis started as a Field Representative in a midwest territory for 
the Camp Company in 1947, and later was in charge of the Chicago office of 
Camp in the Merchandise Mart. 

Previous to joining the Camp organization he had been department 
manager for the Fair, in Chicago, and had spent four years in the Army 
Medical Administrative Corps with the rank of Captain. 

Mr. Yesalis was promoted to Sales Manager in February 1951. He was 
elected a Director in 1955, and Vice President in charge of sales in 1957. He 
was elected Executive Vice President early last year. 

Forrest I. Yeakey, immediate Past President, was elected Chairman of 
the Board and Chief Executive Officer. Officers re-elected were Leslie T. 
Danby, Vice President and Treasurer; and Richard B. Firestone, Secretary. 

Mr. Yesalis was Program Chairman for the AOPA Technical Mission to 
Europe in 1963. In this capacity he planned visits to European hospitals and 
facilities for 40 members of the Association. A report on the mission was 
later presented for the entire membership at the 1963 Assembly in New 
Orleans. 



Birth Defect Bracing 
By ROBERT E. FANNIN, C.O. 

Columbus, Ohio 

Editor 's Note : The following article was presented at the National 
Assembly of the American Orthotics and Prosthetics Association in Colorado 
Springs, Colorado, September 2, 1965. 

In birth defect bracing, as in many other types of bracing such as polio, 
cerebral palsy, trauma, etc., the same problems plus a few new twists arise. 
The attempt here is not to give you a word to be followed explicitly, but to 
try to pass on a few problems that we have solved and a few still to be 
solved. 

The problems are as mentioned in the article written by Dr. Robert 
Larrick in the December 1966 Orthopedic and Prosthetic Appliance Journal, 
pp. 294-297, peculiar and many. We are dealing with the combination of 
motor, trophic, sensory and mechanical aspects as well as a normal propor
tionate body, a normal mentality, and normal upper extremities. The first 
four factors gave us problems such as scoliosis, club feet, and hip dislocation. 
Rigidity and contractions are frequent and still give us some problems mainly 
because of the sensory problem of no feeling. 

Let us take some of the problems, starting with the feet and working up 
the body framework. 

In Figure 1 we have a typical club foot condition. This patient, however, 
is very flail with no rigidity at all. Figure 2 has rigidity in the left foot and 
plantar flexion tightness in the right foot. The patient in Figure 3 is quite 
Rail in the right foot but has a dorsiflexion tightness in the left. To control 
the foot one must control the heel. The best way we have accomplished this 
is with over-instep strapping with heel and tongue padding. The shoe we 
have found best for this is the open-toe lace-to-toe shoe. However, most of 
our patients are from three months old to one year old when measured. In 
older children there may be a better shoe. The open-toe shoe also is good 
because it can be bought in a straight, pronator and regular lasts. The over-
instep strap helps to lock the heel down in the shoe in as correct a position 
as possible. The padding merely helps to relieve any pressure sores that 
may develop. 

FIG. 1 F IG . 2 



The shoe attachments are always a problem. We have tried solid stirrups, 
split stirrups, and round caliper. The only thing we have noticed is that if no 
ankle motion is wanted, and the patient is very, very small, a solid stirrup 
works well. However, if you see that this patient is going to be ambulatory 
quickly, a round caliper with anterior and posterior stops is more feasible 
because of shoe wear and replacement. If only plantar flexion or dorsi-flexion 
stops are needed and the patient is growing to good size, a solid stirrup or 
split stirrup places the true ankle motion where it should be and the patient 
seems to walk better. (One word of advice: Keep shoe attachments as light 
in weight as possible.) 

In covering a stirrup or socket we have found that a full sole of neo-
prene or leather, depending on which one the patient walks better with, is 
better than trying to put on a heel and make the shoe tread flat. (See 
Figure 4 . ) 

Any control straps needed can be used, but we find if the heel is con
trolled and the braces are aligned correctly, very few control straps, T-straps, 
etc., are needed. 

As we brace on up the leg we run into all sorts of problems with the 
knees. 

In Figure 5 we have a patient with free working knee joints but very flail 
legs. In Figure 6 is a patient with very straight knees sitting, but practically 
no flexion at all. At the same time, however, this same patient has extreme 
recurvatum and genu-valgum weakness as seen in Figure 7. The patient in 
Figure 8 has fairly good flexion but contractures keep the knees from ex
tending. This patient is flail with practically no muscle power at all. 

With correct alignment and fitting of braces plus some control straps 
at the knees, these deformities can be controlled or corrected. 

FIG. 3 F IG . 4 

F IG . 5 FIG. 6 



If the patient is small and very young (three months to 1 year) keep 
braces light and very small in proportion. No knee joints are necessary 
sometimes in the first set of braces, because all we are trying to do is get the 
patient in an upright standing position. This inflates their desire to walk 
and also increases growth and circulation factors. It also makes all body 
functions start working properly such as respiration, bowels, kidneys, etc. 

This brings us to the hip region in our bracing. Of the eases we have 
seen almost all have needed hip locks to stand upright. This is mainly be
cause although most of them have some h i p flexors, none has little or any 
trace of hip extensors. This seems to be characteristic in the meningomyelo
cele patients. In Figures 9, 10, and 11 are shown three patients with damages 
at approximately the same level of the spinal cord. In Figure 9 the patient 
h a s very little hip flexors and no extensors. In Figure 10 a little more hip 
flexor strength but still no extensors. In Figure 11 a very strong set of hip 
flexors and knee extensors, but no hip extensors or knee flexors. The differ
ence in these three patients' hips is just one of the many challenges there are 
in birth defect bracing. 

The missing hip extensors in these patients were an easy problem for us 
because of a design in hip and buttocks padding we have used for about 15 
years. Figures 12, 13, and 14 show three ways we use the pelvic buttocks 
sling. The sling works only if it is slung away from the pelvic and buttocks 
bands. All three braces in these figures are over two years old and still do 
not have pressure on the pelvic or buttocks bands. The sling pad gives a 
glove action on a gibbus or scar. By glove action we mean the pad moves 
with the patient, as a glove moves on one's hands. 

FIG. 7 

F I G . 8 

F IG . 9 F I G . 10 



FIG. 11 

F IG . 12 

F IG . 12A 

Figure 12 shows both pelvic and buttocks hands used with sling. This 
patient has some adductor lightness and also walks with a swing through gait 
which needs some extra strength, so we used both bands and pad. In Figure 
13, the patient is a small girl with no tightness so we used a pelvic band 
only. We reinforced the pelvic buttocks pad in Figure 13 because the patient 
sat in a very soft chair and always leaned far back and caused the pad to 
wrinkle. Figure 14 patient is one with good thoracic strength, good hip 
flexion and good walking gait so we used only pelvic band and regular pelvic 
buttocks pad. 

The big reason for this pad, in case most of you have not guessed, is to 
hold the hips in extension with a large area of pressure on as soft an area 
as possible: the glulcus. The best and only way we know of making a person 
stand erect is to tuck in the gluteus and force the patient to extend his hips. 
To help this even more we have also allowed a little hyperextension "slop" in 
hip locks so that the patient can hyperextend but cannot flex at hips. This 
allows the weight of the body to come into a more equal weight bearing line. 

Figures 15 and 16 are closer views of the anterior posterior makings of 
the pelvic buttocks sling. With this sling we have cut pressure sores on the 
spine area almost 100% and our patients very rarely have any advancing 
tightness in hip flexor. They walk much better and develop good walking 
gaits. 

From the hips we move up to the thoracic area. In a great number of 
Spina Bifida patients the thoracic area muscles are knocked out and we see 



FIG. 13 

F IG . 14 

F I G . 14A 

F IG . 15 

F IG . 16 FIG. 17 



scoliosis and collapsing of the trunk. We then have to add a thoracic exten
sion to the braces. In extreme weakness we add lateral extensions and a 
thoracic dorsal band plus an elastic abdominal front as in Figures 12 and 
12-A. In Figure 13 we added lateral uprights with an elastic abdominal front 
but no thoracic band. We also added a 2 " elastic high lumbar sling to help 
the patient from flexing at waist. The patient needed something just to touch 
this area to keep her straight. In Figures 14 and 14-A we added lateral up
rights and a velcro chest strap just to clear an Ileostomy stoma. 

Most of these children are going to walk with crutches, so be very care
ful when adding the thoracic extension that you allow enough room between 
top of band or uprights to the axillary area for crutches as in Figure 17. If 
they use lofstrand forearm crutches you have no worry; but most are too 
small and not strong enough for this type of crutch. 

We feel we have done a fair job in solving some of the problems of 
birth defect bracing but we also feel we have just scratched the surface. Most 
of these patients are under 5 years of age. What are the problems in the 
future years of these patients? The statistics show 250,000 to 300,000 birth 
defect children are born each year. 150,000 to 200,000 are potential brace 
patients. With all the new surgery techniques and hospital care the life 
expectancy is much higher for these children. A much longer life-span is also 
expected and this means more bracing problems. 

What can we do to improve their future in braces ? The next five to ten 
years will be up to us in the field of Orthotics to get some answers and to 
solve many problems. The earlier we can get these answers the better their 
future will be. 

There are listed in the 1966 Certified Facilities Roster 302 Orthopaedic 
Brace shops in the United States and Canada. If the 200,000 birth defect 
bracing patients were divided equally each facility would have approximately 
65 to 70 per year now and a possibility of a greater number in the future. 

Could your facility do a good job of bracing these patients? 



Knee Disarticulation* 

A NEW TECHNIQUE AND A NEW KNEE-JOINT MECHANISM** 

By ROBERT MAZET, JR., M.D.+, and CHARLES A. HENNESSY, C.P.O.++ 
Los Angeles, California 

From the Orthopaedic Service, Wadsworth Hospital, Veterans Administration 
Center, the University of California Medical Center, and the Orthopaedic 

Hospital, Los Angeles 

It is the purpose of this presentation to review published experience with 
disarticulation through the knee, to describe a new operative technique de
signed to produce a more serviceable stump, and to introduce a new type 
of prosthesis for this stump, including an innovation in the knee mechanism. 

The primary requirements for a satisfactory amputation stump in the 
lower extremity are: 

1. The stump must be covered by healthy, well nourished, full-thick
ness skin, that is free of painful scars and possesses good sensation: 

2. Weight-bearing must be distributed over as large an area as possible, 
preferably an area that normally supports the body weight; 

3. The stump should be as long as feasible: 
4. There must be good muscle control; 

5. There should be no bone prominences or severed nerve endings 
which might be traumatized by the prosthesis; 

6. The knee joint should be preserved when possible. 

Under certain conditions when it is not possible to do a below-the-knee 
amputation, definite benefits may sometimes be anticipated from knee dis
articulation instead of amputation at a higher level. 

Most surgeons in this country, because of the antipathy of limb makers to 
end-bearing stumps engendered by the fitting problems involved, showed little 
interest in end-bearing stumps until confronted by the large number of 
amputees incident to World War II. The resulting experience with the Syme 
amputation, and the development of a practical prosthesis for limbs ampu
tated at this level, firmly established this amputation as a valuable surgical 
procedure. The advantages of knee disarticulation, however, have not been 
widely appreciated. Prosthetic considerations have been chiefly responsible. 
The bulbous stump caused by the flaring femoral condyles usually requires 
use of the cumbersome, unsightly, and unsanitary leather lace-up thigh 
socket and external knee joints. Existing standard joints lack the necessary 
strength to withstand the torque to which they may be subjected by a vigor
ous, husky man, and provide no friction. 

If the stump is not particularly bulbous, prosthetists prefer to use the 
type of knee joints used with the standard above-the-knee socket. This 
type provides constant friction, but prolongs the socket about three inches, 
making the artificial knee protude in the sitting position. 

* Reprinted by permission of the authors and editors from The Journal of Bone and 
Joint Surgery, January 1966, Vol. 48-A, pp. 126-139. 

** Read at the Annual Meeting of the Western Orthopedic Association, Seattle, 
Washington, September 25, 1963. 

+ Veterans Administration Center, Wiltshire and Sawtelle Boulevards, Los Angeles, 
California 90025. 

++ School of Medicine, University of California, Los Angeles, California. 



Many standard textbooks ignore the knee as a level of amputation 
1, 6, 7, 16, 20, 25, 26, 29. Several mention, but do not recommend, this operation 
5, 18, 21. DePalma and Verrall discouraged amputation through the knee. 
Colonna stated that a knee-disarticulation stump is difficult to fit with a 
a prosthesis but that the procedure should not be condemned. Peterson re
marked that disarticulation at the knee gives a good end-bearing stump. 
Kelham stressed the relative speed and absence of shock of the knee-dis
articulation operation. He reported some success among patients with periph
eral vascular disease. Slocum enumerated the advantages and disad
vantages of knee disarticulation, quoting at length from Rogers. Gillis re-emphasized that, compared with an above-the-knee stump, knee disarticulation, 
particularly in older people, gives better control of the prosthesis and better 
balance. Slocum and Kirk decried the unsightliness of the usual bulbous 
stump, believing the thin skin over it subject to breakdown. Nathan Smith 
made the first report of knee disarticulation in the American literature in 
1825. Velpeau described fourteen cases in 1830. Batch. Spittler. and 
McFaddin, in 1954, referred to two additional reports of knee disarticu
lation from this country, one by Stephen Smith in 1870. the other by Otis 
Huntington in 1883. Together these articles reported on 189 such dis
articulations performed during our Civil War. and Batch and associates 
arlded twenty-eight cases of their own without follow-up data. They empha
sized the better balance and gait after knee disarticulation compared with 
above-the-knee amputation. 

The most enthusiastic contemporary protagonist of knee disarticulation 
is Rogers, who noted that it provided the largest horizontal end-bearing 
surface area available in the lower extremity; the bone, soft tissues, and 
skin at the end of the stump are normally adapted to weight-bearing: the 
terminal integuments of the stump are subjected to pressure but not to 
tension: muscle control of the stump is achieved by preserving the length and 
attachment of every muscle motivating the thigh: excellent leverage can be 
exerted on a prosthesis because the stump is long and its end is firm and 
relatively insensitive: muscle atrophy is minimized by preserving the func
tion of most of the muscles left in the stump and in the early use of a per
manent prosthesis: if the popliteal artery is ligated below its superior geni
culate branches, the richest system of arterial anastomoses available in the 
extremity is preserved: the greater part of the terminal flap comes from in 
front of the joint space and therefore already has a blood supply inde
pendent of its underlying tissues: and preservation of the lower femoral 
epiphysis, accountable for 90 per cent of the growth of the femur, allows 
normal development of the stump following amputation in childhood. 
Rogers also stated that disarticulation should not be done in patients with 
peripheral vascular disease. 

Quite recently Dederich and Mercer 1 9 , commenting on physiological 
considerations in amputation stumps, restated the desirability of good muscle 
control of the stump, advocating suture of severed muscles over bone ends. 

Two undesirable features are present in the conventional knee-dis
articulation prosthesis: its unsightliness and lack of satisfactory swing-phase 
control provided by the standard external knee joints used for below-the-
knee prostheses. In addition, these joints sometimes break under the torque 
to which they are subjected in the knee-disarticulation prosthesis. Finally, 
insertion of a bulbous stump into the leather bucket is a rather awkward 
maneuver, and lacing up the long front of the cumbersome socket is time-
consuming. 



In view of these considerations it was decided to make a less bulbous 
and more cosmetically acceptable stump, which would permit replacement 
of the unsightly leather bucket with a more pleasing and more sanitary plastic 
type. To accomplish this, the standard knee disarticulation was modified 
and an improved prosthesis for the resulting stump was fabricated. 

O P E R A T I V E T E C H N I Q U E 

The customary fish-mouth skin incision is made with a longer anterior 
Map that extends four and one-half inches below the level of the knee joint. 
The posterior flap is one and one-half inches in length. The skin flaps must be 
long enough to close without tension ( Fig. 1 ) . The skin and deep fascia are in
cised, dissected off the capsular structures of the knee, and reflected upward as 
one layer, well proximal to the femoral condyle. The patellar tendon is divided 
mid-way between patella and tibial tubercle. The knee is flexed and its 
capsule and various ligaments are severed. Then with the knee further 
flexed to 90 degrees, the popliteal vessels and nerves are tied and divided. 
No effort is made to preserve the inferior geniculate arteries. The ham
strings are detached from their insertions, and the patella is dissected from 
its tendon and discarded. 

After removal of the leg. the medial one-half of the medial femoral 
condyle, the lateral one-third of the lateral condyle, and the protruding pos
terior surfaces of both condyles are removed with a wide osteotome. The 
corners are rounded with a rasp, preserving a fairly broad weight-bearing 
area on each condyle. The patellar tendon and hamstrings are sutured to one 
another in the intercondylar notch under slight tension. Hemostasis is se-

F IG . 1 

Skin incisions and condylar modeling for knee disarticulation. 



cured. The deep fascia and then the skin are closed separately in the usual 
manner. Drains are inserted in each end of the wound, and a compression 
dressing is applied. The resulting stump is truncated, with adequate weight-
bearing surface on the femoral condyles. 

Condylar trimming in children whose distal femoral epiphyses are not 
yet closed has not been done. In young children, growth of the condyles 
in length and width is slowed following knee disarticulation, and a conical 
slump develops without trimming of condyles. 

THE N E W PROSTHESIS 

The prosthesis fabricated for this truncated slump differs in several 
details from the standard knee-disarticulation device. 

The bulbousness of the conventional prosthesis for a knee-disarticu
lation stump is avoided, since the truncated stump permits use of a socket 
with a more pleasing contour. 

With the conventional knee-disarticulation stump with full width of the 
condyles, it may be difficult to maintain evenly distributed weight-bearing 
over the broad surface of both condyles. If this even distribution is not 
achieved, breakdown of skin over the condyle bearing the most weight may 
occur. The problem is intensified if there is any flexion or abduction of the 
stump. If either or both of these contractures are present, the necessary 
socket alignment may cause uneven swing-through, stump rotation, and 
irritation of the stump end. The non-bulbous stump without flaring con
dyles allows more latitude in adjusting the alignment and permits needed 
stump adduction. 

When there is a hip flexion contracture, the stump and socket must be 
set in flexion to accommodate this. If this adjustment is made with the 
conventional socket, the bulbous end of the bucket projects forward at the 
knee joint and is extremely unsightly. The necessary flexion is less noticeable 
with a non-bulbous socket. 

In the new prosthesis, the foot appears to be outset owing to adduction of 
the stump to obtain lateral stability. The knee is located a little medial to 
the weight-bearing plumb line from ischium to heel. The fool is directly 
under the ischial tuberosity, in its proper place, permitting a narrower base 
( Fig. 4 ) in stance and gait. 

The new socket is made of laminated plastic over Kemblo rubber and 
lined with thin horse hide that withstands perspiration well. The socket 
weighs a little less than the leather lace-up type and is easily cleaned. The 
non-bulbous stump can be inserted and withdrawn with ease. The life of 
the material in the plastic socket is appreciably longer than that of leather. 

The need for external, friction knee joints has been recognized for 
some time. Several years ago the Amputee Research Group at the University 
of California. Berkeley, developed a practical constant friction outside knee 
joint of sufficient strength for use on a knee-disarticulation prosthesis. This 
joint provides better control of the prosthesis than the above-the-knee joint 
and produces a smoother gait by lessening excess heel rise and reducing 
terminal impact. We used these Berkeley hinges most successfully in Cases 
1 and 4 . Unfortunately, these joints are not commercially available and 
we could secure only two pairs. 

Inability to procure additional Berkeley externa! joints necessitated 
reversion to the above-the-knee mechanism with the excessively long socket. 
One of us (C.A.H . ) , with Mortensen, evolved an application of the Hydra 
Nu-Matic variable swing-phase control mechanism for use with standard 
external knee joints. This control has been used on three amputees (Cases 



4, 8, and 14 ) . It permits use of a socket only three fourths of an inch 
longer than the normal thigh and reduces heel rise and terminal impact. 
This device has proved eminently satisfactory in the three cases in which 
it was used. Details of this mechanism are shown in the Appendix. End-
bearing and control of the prosthesis are essentially the same in both the 
conventional and the new sockets. 

The friction knee joint gives better control of the prosthesis, provides 
better proprioceptive sensation, obviates pendulum motion of the skin, and 
lasts longer. With the new prosthesis, the patient has a more natural gait 
and expends less energy in walking. 

F IG . 2 

Case 1. Ten months after left knee disarticulation; the condyles of the left femur 
have been trimmed to obviate bulbousness of stump. 

F IG . 3 F IG . 4 

F IG. 3 — C a s e 1. Five years after disarticulation. Note absence of bulbousness. 

F IG. 4 — C a s e 1. Five years after disarticulation, with knee-bearing plastic prosthesis. Note 
appearance, absence of long thigh lacer, and the external knee joints. 



TABLE I 





C L I N I C A L MATERIAL 

We reviewed all the cases of knee disarticulation that we could find. 
Fourteen patients who had been walking on knee-disarticulation prostheses 
for from one to twenty years were collected and carefully studied (Table I ) . 
Three had their disarticulations at the Los Angeles Veterans Hospital (Cases 
1, 2, and 3 ) , three were private patients (Cases 4, 8, and 1 4 ) , three were 
seen at the Los Angeles Regional Office, having lost their extremities in 
World War II (Cases 5, 6, and 7 ) , and five were patients at the Los Angeles 
Orthopaedic Hospital who had been amputees for eight to twenty years 
(Cases 9, 10, 11, 12, and 13 ) . Each patient was examined by one of us 
( R . M . , Jr.) and many were seen by both of us. Eight were adults at the 
time they became amputees; six were children. Three had become adults 
since loss of their extremity. In the adults amputation was necessitated by 
trauma in all but one with Berger's diesease and one with osteosarcoma. 
Four of the children had disarticulation because of congenital deformities; 
two, because of malignant tumors. Stump difficulty occurred in only one 
of the seven patients treated by the method described. In Case 2, the skin 
flaps were made short and plastic surgery was required to cover the skin 
defect. Despite this complication, a good weight-bearing stump was achieved 
and the patient was able to begin walking on his knee seven months after 
operation. He continued to walk on it until shortly before he died of pul
monary metastases from his osteogenic sarcoma nineteen months after ampu
tation. In Case 4, a standard knee disarticulation performed elsewhere was 
followed by stump breakdown. Revision with trimming of the condyles 
produced an excellent stump. 

In the six children, whose ages ranged from seven days to fourteen years 
at the time of amputation, conventional knee disarticulations were performed 
in all except Case 8, a girl, fourteen years old, whose femoral condyles were 
trimmed according to the method previously described. In all children the 
femur on the side of disarticulation continued to grow, but at a slower rate 
than on the normal side; but in the one child with bilateral amputation 

FIG. 5 

Case 5. Modeling of condyles eighteen years after disarticulation of the knee 
and an unknown amount of trimming. The femur is one-half of an inch shorter. 



(Case 9), the femora appeared to be longer than normal when the boy was 
thirteen years old, ten and a half years after bilateral knee disarticulation 
because of multiple congenital anomalies. In the three children who had 
completed their growth at follow-up (Cases 10, 12, and 13) the difference in 
femoral length ranged from one-half to two and a half inches, the average 

being 1.67 inches. In two children, growth was not complete at the time of 
this study. One was Case 9, the bilateral amputee. The other was Case 11, 
a boy whose disarticulation was performed at the age of seven days. His 
femoral shortening at the age of thirteen years was one-half inch. In Case 
10, that of a girl whose disarticulation was performed at three years, femoral 
shortening was two and one-half inches at the age of twenty years. In Case 
8, that of a girl who had trimming of the femoral condyles when disarticula
tion was performed at fourteen years of age, the distal femoral epiphyseal 
plates were closed when operation was performed. 

As the children with conventional knee disarticulation grew, growth in 
width of the femur on the side of disarticulation, especially at the distal end, 
was less than that on the normal side. As a result, none of the children's 
stumps were bulbous at follow-up (Fig. 10 ) . 

In six of the fourteen cases, the condyles were trimmed according to 
the technique recommended (Cases 1. 2, 3, 4. 8, and 14 ) . In Case 5, a less 
radical trimming had been done elsewhere. In the remaining cases the 
condyles were not disturbed. In Case 6. the patella was left in situ, producing 
a very bulbous stump. 

Not included in this series are five patients, fifty to sixty-one years old, 
who had knee disarticulations and trimming of the condyles for peripheral 
vascular arteriosclerotic disease. The anterior skin flap necrosed in all five. 
These were patients with advanced generalized arteriosclerosis. In each, 
the popliteal pulse was palapable hut not strong. Two of them had gangrene 
of a toe. None had papable pedal pulses. We agree with Rogers that 
generalized arteriosclerosis interdicts knee disarticulation. 

FIG. 6 

Case 5. Left, the slump is nicely truncated; center, the original leather lace-up 
socket with external below-the-knee prosthetic joint; right, the present socket 

with an above-the-knee prosthetic joint and elongated socket. 



C A S E R E P O R T S 

CASE 1. C . P . , a commercial artist, thirty-five years old, sustained an 
open fracture of the upper third of the left tibia from a mortar shell when 
he was twenty-one years old. Chronic infection necessitated many operations, 
and a cold, anesthetic foot with an equinovarus deformity developed. Knee 
motion was from full extension to 45 degrees of flexion. The knee and upper 
part of the leg ached constantly; pain was excruciating during acute exacer
bations of his osteomyelitis. At the time of admission a draining sinus led 
to a cavity, two by two by three centimeters, in the upper end of the tibia. 

On December 22, 1958, when the patient was thirty-five years old, left 
knee disarticulation was performed by the technique described (Fig. 2). 
Wound healing, stump shrinkage, and conditioning proceeded uneventfully 
(Fig. 3). The patient received a prosthesis with moulded plastic socket and 
the Berkeley knee joint four months after operation. He learned to walk 
easily and rapidly and returned to work five months after operation. 

During the ensuing eight years after disarticulation be wore the pros
thesis all day every day, doing considerable walking. There had been no 
irritation or discomfort, although a few minor adjustments of the prosthesis 
had been necessary. Fifteen months after amputation, because of a little 
shrinkage of distal end of the stump, he changed from a three-ply to a five-ply sock. The original Berkeley friction joints were used for six years 
(Fig. 4). They were then replaced by external below-the-knee joints with 
Hydra Nu-Matic control. 

CASE 5. R. P. K., a portrait painter, forty-six years old, had a left knee 
disarticulation performed eighteen years previously for Berger's disease. 
Since then he had worn an end-bearing prosthesis using a belt and thigh 
lacer for eight years and recently a suction socket. He was active and did 
considerable walking and gardening as a hobby. He had bad no trouble 
with his stump. 

FIG. 7 F IG . 8 

F IG . 7 — C a s e 8. The narrowed femoral condyles and the conical stump, 6 months after 
operation. 

F IG . 8 — C a s e 8. Patient in the new suction-socket device with Hydra Nu-Matic knee mech
anism. The socket is essentially the same length as her normal thigh. Shown also is her first 
prosthesis with the standard above-the-knee mechanism. Note long socket. 



The stump was shaped like a truncated cone, without bulbousness. The 
circumference of the stump end was twelve inches; that of the opposite thigh 
at the level of the condyles was sixteen inches. The femur on the stump side 
was one-half inch shorter than the opposite femur. 

A roentgenogram made on February 13, 1963, showed that the condyles 
had been trimmed to decrease the width of the distal end of the femur and 
to shorten it slightly (Fig. 5 ) . Why the condyles were trimmed in this man 
is not known, but it appears that his surgeon anticipated our conviction that 
this procedure would produce a better stump long before the idea occurred 
to us. 

The patient now wears a conventional above-the-knee type of knee joint 
with an elongated socket (Fig. 6 ) . Absence of bulbousness permits use of 
suction for suspension. 

Case 8. P. J. H., a fourteen-year-old girl, was admitted to the hospital 
on February 8, 1962, with an osteogenic sarcoma of the left tibia, proved 
by biopsy. On February 16, the extremity was perfused with phenylalanine 
mustard. On March 23, when knee disarticulation with trimming of the 

F I G . 9 

Case 9. Shortly after birth. Note malformations of both lower extremities. 

FIG. 10 

Case 9 . At age ten, the stumps are conical. The lower epiphyses are 
preserved, but the condylar flare is less pronounced than normally. 



condyles was done, the distal femoral epiphyseal plate was closed. She 
received a total-contact, suction-socket, end-bearing prosthesis with a standard, 
constant-friction knee joint. The socket was three inches longer than the 
normal thigh. Three months after disarticulation she resumed her regular 
school activities. She also worked regularly as a volunteer hospital aid on a 
children's ward. Her conical stump (Fig. 7) slipped in and out of the 
socket readily. The circumference of the stump end was eleven inches 
compared to a circumference of fourteen inches on the opposite side. 

A year after amputation she received a new prosthesis provided with a 
Mortensen Hydra Nu-Matic swing-phase control mechanism. The standard 
outside knee joint with this new device permitted fabrication of a socket only 
three-fourths of an inch longer than the normal thigh, a difference ordinarily 
not noticeable (Fig. 7 ) . 

Four and a half years after amputation she was very active. She had 
no stump trouble, and there was no evidence of recurrence or metastases of 
the tumor. 

CASE 9. J. W . K . , a boy, was first seen when he was two years and 
eight months old. He was born with bilateral dislocation of the hips and 

CHART I CHART II 

CHART I—The Hydra Nu-Matic knee control mechanism. 

CHART I I—Placement of device in the prosthesis. The upper end-plate is fixed to the socket 
one and one-eighth inches posterior to and three-eighths of an inch above the knee axis. 
Knee flexion forces the cylinder down over the hydraulic piston, forcing the oil through a 
fixed opening. This in turn compresses the air in the upper cylinder which exercises a braking 
action at both extremes of swing phase. 



CHART III 

Left, a schematic drawing of placement of device, lateral view, knee extended; 
center, posterior view; right, knee flexion forces cylinder down over piston. 

knees, absence of the tibiae, and club feet with supernumerary digits (Fig. 9 ) . 
These defects were treated in Akron, Ohio, by multiple plaster casts and 
heel-cord lengthenings. A long spur was removed from the right femur 
when he was two months old. When he was two years old, bilateral knee 
disarticulation was performed, with removal of the patellae and preservation 
of the lower femoral epiphyses. Prostheses were provided seven months after 
operation and he was seen by us soon thereafter. 

Gait training was instituted and he quickly learned to use the devices 
well. When he was three and one-half years old, an osteochondroma was 
removed from the left femur. 

At thirteen years of age, this boy was an active prosthesis-user and had 
worn out several sets of prostheses. He was keeping up with other Boy 
Scouts on overnight hikes, playing baseball, and the like. He had excellent 
end-bearing conical stumps and was wearing plastic sockets with a soft 
pelvic belt, single-bolt knees, two-way ankles, and wood and rubber feet. 
Roentgenograms made when he was ten (Fig. 10) showed preservation of 
the distal femoral condyles and epiphyseal plates. However, the condylar 
flare seen in normally developed femora was considerably reduced. 

D I S C U S S I O N 

Success after knee disarticulation depends largely on the viability of 
the skin flaps. Their blood supply must come from above, since there is no 
muscle bed beneath the flaps to nurture them. A satisfactory outcome can 
be anticipated only in extremities with vessels that are neither atheromatous 
nor scarred from trauma or infection. Rogers, in his discussion of the 
presentation of Batch, Spittler, and McFaddin, stated that he did not dis
articulate the knees of patients with diabetes or arteriosclerosis, even though 
circulation appeared adequate. 



S U M M A R Y 

Knee disarticulation provides an amputation stump that is stable, tough, 
and long lasting, and assures excellent muscle control of the prosthesis. The 
procedure is not indicated in the presence of peripheral vascular disease. 

Fourteen cases are presented in which weight-bearing on the femoral 
condyles for from one to twenty years had not resulted in stump breakdown. 

An operative technique designed to obviate the bulbousness of the lower 
end of the femur that is characteristic of the usual knee disarticulation is 
described. Six cases in which this technique was used are reported (in Case 
5, partial trimming was done elsewhere). 

Two types of external knee joints, the Berkeley and the Hydra Nu-Matic, 
incorporating friction and a swing-phase control mechanism, are described. 

A P P E N D I X 

The Hydra Nu-Matic knee-control unit* is composed of a three-cham
bered cylinder, a pneumatic piston, and a hydraulic piston with oil in the 
lower two chambers and air in the upper chamber (Chart I ) . 

The unit's length is ten and one-half inches: its outside diameter, seven-
eights of an inch. The upper end of the cylinder is fixed to the socket a 
little above and behind the axis of the knee joints (Chart I I ) . The lower 
end (the end of the hydraulic piston) is secured within the shin. Knee 
flexion moves the superior end of the device downward and forward. As a 
result, the cylinder slides over the hydraulic piston (Chart III) and oil 
is forced from the lower chamber through the fixed orifice in the cylinder 
into the middle chamber. This in turn elevates the pneumatic piston, com
pressing air in the upper chamber. The compressed air then acts as a kicker 
to trigger extension of the knee as the foot swings forward after push-off. 

Phis automatic knee extensions eliminates excessive heel rise. As the k n e e extends and the hydraulic piston is pulled down, the oil flows back through the 
fixed orifice, restraining knee extension with decreasing force, and the pres
sure differential in the middle and lower chambers is decreased by the flow of 
oil through the fixed orifice as heel strike is approached. Terminal impact 
at heel strike is thereby softened. The linkage of the unit is such that when 
the wearer is seated the unit is inactive, and the feet are flat on the floor. 
As the standing position is resumed, the compressed air is ready and avail
able to aid in extension of the leg. 
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IN M E M O R I A M : MRS. S A R A H M E L L O N S C A I F E 

A TRIBUTE, by GEORCE R. KOWATIC 

President, Pennsylvania Orthopedic and Prosthetic Society 

The death of Mrs. Sarah Mellon Scaife on December 28, 1965, was an irreparable 
loss, not only to the community where her charities were numerous, but to the Penn
sylvania Orthopedic and Prosthetic Society. 

Those of us in the profession will remember her bountiful appropriation through the 
Sarah Mellon Scaife Foundation a quarter of a century ago to the Mellon Institute to 
establish research into orthotics and prosthetics. Although that research was abandoned 
in 1960, its impetus was not in vain, and many other research programs were inaugurated 
as a result of it. 

Mrs. Scaife's endowment was more than monetary: It gave our profession greater 
dignity and stature and we now have won greater respect from the medical profession. 

We of the Pennsylvania Orthopedic and Prosthetic Society mourn her death because 
of her great love for people and her humanitarian cause. 

She was Pittsburgh's Great Lady. 



Translation and Abstract Service 

This issue of the Orthopedic and Prosthetic Appliance Journal is the 
third to bring to readers translations of foreign orthopedic and prosthetic 
articles. Reader reaction has been most favorable to this translation service. 

Chairman William A. Tosberg, of the Abstract and Translation Com
mittee, and the Journal editors, would like to take this opportunity to express 
their appreciation to the Association members who have devoted their time 
and energies to preparing these articles: Laurence Porten, C.P.O. (whose 
second translation appears below), Siegfried Jesswein, C.P.O., and Siegfried 
Paul, C.P.O. 

Readers as well as the editors are much in the debt of the members 
listed above. Chairman Tosberg has expressed this appreciation for all of the 
translators in writing about the December Journal in particular: 

"I also think that Mr. Siegfried W. Paul should be congratulated on the 
excellent translation of the article by Mr. Habermann. Translation of such 
material is very difficult and Mr. Paul must have spent many hours in the 
wording of this article. I have seen articles of mine translated into another 
language, and some of them I just could not recognize because they were 
translated by the book and not by people who knew the material. This one, 
however, actually translates not only the language but also the contents of 
Mr. Habermann's very informative paper." 

Providing Double Below Knee Amputees 

With Fin-Prostheses * 

By HEINRICH WALB 

[Translated by LAURENCE PORTEN, C.P.O. , O . M . M . , F.S.O.P.] 

To avoid any mistake, it is pointed out that this type of fin-prosthesis 
is not a technical novelty. It has been described in a book by Hans Lorenzen, 
Sport and Play. However, the idea had been discarded because "on land 
tbere is no need for it," and in the water, a single amputee can still swim 
satisfactorily without any gadget. If this holds true for single B /K amputees, 
then it is almost a logical assumption that hands should be kept off Bilateral 
B /K amputees in providing them such prostheses. 

However, the wish and intuition of an obstinate and stubborn double 
amputee induced us to experiment with fin prostheses, and the result was so 
gratifying that we feel compelled to report it. 

The surprise effect was that the double amputee not only could swim 
unrestricted by his handicap, but, as the illustrations clearly show, also could 

* Translated and reprinted with the permission of the author and the publishers from 
Orthopaedie-Technik, Wiesbaden, Germany, Heft 7: July 1965, pp. 199-201. 



stand and walk on the fin prostheses. When only half submerged in the 
water, the buoyancy of the prostheses created a very favorable situation. 

The good results in the swimming pool were surpassed when the am
putee used the prostheses on the sandy beach and in the water of the Italian 
Adriatic Coast. In half deep water he experienced an excellent stance and 
feeling of safety, and in the deeper and more agitated water he developed a 
high sense of security which was not inferior to that of a healthy person. 

The fins also provided him with protection against sand, shells or stones, 
which his stumps could not have done. The short trip from the cabin or 
beach chair to the water is accomplished with the help of water-tight knee 
gliders, as seen in Figure 1. Although the steps in the swimming pool were 
anything but ideal for the amputee, he had no difficulty whatsoever getting 
into the water. 

FIGURE 1—The amputee with the attached 
fin-prostheses and the previously mentioned 

knee-gliders. 
FIGURE 2 — W a t e r contact after descending 

steps. 

FIGURE 3—Demonstrates the stability and 
good balance obtained by slightly touching 

the pool rail with one hand. 
FIGURE 4 — T h e prostheses submerged in 

water with clearly visible knee parts. 



FIGURE 5 — T h e quick and forceful start 
from the pool steps. 

FIGURE 6 — G i v e s a good impression of the 
safe and elegant swim style of the bilateral 

amputee. 

FIGURE 7—Demonstrates the good balance 
and security when leaving the pool. 

FIGURE 8—Both prostheses shown in action 
from the back, when leaving the pool. 

The fabrication of the fin-prosthesis is no problem if one knows the 
technique of the plastic lamination process. The stump sockets are made from 
thermoplastic material such as we use in the U.S.A. Pressure spots can be 
easily adjusted. The socket borders on the condyles are made very high to 
allow the knee and patella section to be free, and to ease the water flow. 
Furthermore, this helps the dorsal blockage and avoids overstretching. 

To secure the prostheses to the legs, the Otto Bock Knee Bandage, which 
is similar to our PTB knee strap, is fastened by means of studs. The fins are 
the regular type used by skin divers. The heel parts are cut in the middle 
and the fins pulled tight to the socket ends. The shorter the distance between 
fins and stump-ends, the more easily they will work. If the lengths of the 
stumps differ, an equal length of the prostbeses and fins should be maintained 
to effect balance in standing and walking. 

The tips of the fins point slightly to the outside—like the normal foot 
position—and upwards. 

After the temporary line-up, a trial swim should be arranged. The 
patient can still decide on the final line-up. 



To finish the prostheses, the hollow space between fins and sockets 
should be filled with pedilon foam, and finally the fins are fastened by means 
of rivets or screws. 

The author suggests using 2 layers of perlon stockinet, 1 layer of fibre 
glass and, as overall cover, 2 layers of Helanca stockinet. To secure a perfect 
union, about 1/2 to 3/4 inches of the fins should be moulded into the final 
plastic cover, and a small hole should be drilled to be used as an air and 
water expiration outlet. 

In summary, it can be stated that the amputee with the fin-prostheses can 
swim faster than a normal average swimmer, and in semi-deep water walks 
better than he would with artificial limbs on land. The leg muscles are better 
trained and the thigh muscles especially have a chance to relax from the 
strangulation of the limbs. No disadvantages have been found from soaking 
and floating the stumps, even after a few hours of walking and swimming in 
the water. However, the advantage of giving double amputees a chance to 
swim and enjoy water sport again is well worth the expenditure since it will 
raise his spirits, health and well-being. 

Note by the translater: If German material is not available—except 
through the Otto Bock Firm in Minneapolis— then it is suggested to use all 
the necessary materials which are known in U.S.A. for laminating purposes. 

1 9 6 6 R E G I O N A L M E E T I N G S A N D D I R E C T O R S 

O F THE A S S O C I A T I O N 

The eleven men whose pictures appear on the cover of this issue of the Journal are 
the Regional Directors of the American Orthotics and Prosthetics Association who direct 
the Association's affairs and plan the yearly meetings in each area of the country. 

Two of these meetings have already been held. Director William A. McElduff of 
Region IV presided at the February meeting in Orlando, Florida; and Director Charles 
Kymes, C.P., of Region VIII directed the March meeting at Dallas. 

Regional Directors and meeting dates and sites for the other nine regions follow: 

Region I, Director John Glancy, C.O., of Boston. Meets April 21-22, at the Charter 
House, Cambridge, Massachusetts. 

Region II, Director Benedict Pecorella, C.P.O., of Buffalo, New York. Meets May 13 
at the Americana Hotel, New York City. 

Region III, Director Rudi Bindi, C.O., Baltimore, Md. Meets April 23-24, at the 
Lycoming Hotel, Williamsport, Pa. 

Region V, Director Cletus E. I l e r of Saginaw, Michigan. Meets June 3-5, at the Pontchartrain Hotel in Detroit, Michigan. 

Region VI, Director John A. DeBender, C.O., Chicago, Illinois. Meets June 24-26, at 
O'Hare Inn, DesPlaines, Illinois. 

Region VII, Director Everett F. Haines, C.P., Des Moines, Iowa. Meets April 15-16, at 
Johnny & Kay's Motor Inn, Des Moines, Iowa. 

Region IX, Director Leroy E. Noble, C.O., Whittier, California. Meets May 13-15, at 
the Newporter Inn, Newport Beach, California. 

Region X, Director Earl Cummings, C.P., Sacramento, California. Meets May 21-22, at 
the Sacramento Inn, Sacramento. 

Region XI , Director William L. Bartels, C.O., Portland, Oregon. Meets June 16-19, at 
Seattle, Washington. 



Survey of the Diabetic Amputee* 

By A. L. WILSON, M.B., Ch.B., D.P.H., 

Senior Medical Officer, Scottish Home and Health Department 

This survey includes all lower limb amputees who attended the five 
artificial limbe centres during 1964 and were fitted with a prosthesis for 
the first time. All patients suffered from diabetes and had their limb amputated 
on account of diabetic gangrene or chronic ulceration which did not respond 
to treatment. 

The amputees referred to in Tables 1 and 2 were alive at the time of 
the surgery, a minimum of nine months and a maximum of 22 months after 
amputation. 

* Reprinted by permission of the author and editors from Scottish Health Bulletin, 
Vol. XXIII, No. 4, September 1965, pp. 79-80. 

TABLE 1 

VASCULAR DISEASE WITH LOWER LIMB AMPUTATED 

TABLE 2 

AGE GROUP AT DATE OF AMPUTATION 

Vascular Disease Only 



Table 1 shows number of patients who had lower limb or limbs am
putated for vascular disease and those with vascular disease associated with 
diabetes. 69.3% of all male amputees and 79.3% of all female amputees 
were the result of vascular disease with or without diabetes and 22.1% 
males and 4 2 % females of those with vascular diesease suffered from diabetes. 

Table 2 shows sex and age distribution of amputees with vascular 
disease and vascular disease associated with diabetes; Tables A and B show 
the majority are 60 years or over. In the case of the vascular group, the 
greatest number are in the 70-79 age group ( 3 4 . 8 % ) , whereas in the diabetic 
group more than half are in the 60-69 age group ( 5 1 . 8 % ) . 

D e c e a s e d 

Three males and four females died within one year following amputa
tion, making a total of 63 primary amputees for 1964. One of the three 
males who died was a bilateral amputee. 11.1% primary diabetic amputees 
died within one year. 

Site of Amputation 

Table 3 shows the site of amputation by sexes. Only in the case of one 
male and two females was the myoplastic surgical technique performed. 
Five males and four females included in Table 3 had to have re-amputation. 
Details of re-amputation are given in Table 4. 

Delayed Healing 

Excluding the nine patients who required reamputation, six males and 
five females suffered from delayed healing of the stump. Most of these pa
tients presented a problem at the prosthetic fitting stage due to flexion con
tracture. The patients who had delayed healing were seen at the artificial 
limb clinics between two and six months following amputation, whereas the 
36 patients who had no complications after amputation were fitted with a 
temporary pylon within one month of amputation. 

TABLE 3 

SITE OF AMPUTATION 



Other Disabilities 

Defective vision was present in seven cases to a marked degree and one 
patient was totally blind. Two patients had intermittent claudication of 
the remaining limb, and a further two patients had had lumbar sympathec
tomy with fair results. 

D e g r e e of Diabetes 

Seventeen (30 .3%) patients were controlled by diet, 19 (33 .9%) were 
controlled by oral hypoglycaemics and 20 (35 .8%) were controlled by in
sulin. The severity of diabetes had no relationship to the site of amputation. 

T y p e of Artificial Limb 

The 36 patients who had no complications after amputation and where 
the stump healed quickly were supplied with a pylon and, with one exception, 
are now wearing standard artificial limbs. 

The 11 patients with delayed healing were fitted with pylons, nine went 
on to be supplied with standard limbs, one has been submitted permanently 
to hospital and one is confined to a wheel-chair. 

The nine patients who required re-amputation were fitted with pylons, 
six went on to be fitted with standard limbs, the remaining three no longer 
wear a prosthesis. 

Walking Ability 

Fifty patients achieved some degree of independent mobility through the 
use of a prosthesis, 12 could be classed as good walkers, tbe remainder 
required one or two sticks to get about, and the distance varied from being 
confined to the house to a short distance from their home. Males made 
better use of their prosthesis than females. 

Summary 

Sixty-three primary diabetic amputees are included in this survey. 
Seven (11 .1%) died within one year of amputation. 

22 .1% mate amputees and 4 2 % female amputees with vascular disease 
suffered from diabetes. The majority were 60 years and over. 

Five males and four females required re-amputation and 11 patients 
had delayed healing of the stump. The level of amputation is difficult to 
decide particularly in the elderly. Whitefield1 considers the level of amputa
tion should as far as possible be selected to allow the patient to make use 
of the most suitable available prosthesis. Defective vision was the main 
additional disability. 

The diabetes in 17 patients is controlled by diet, in 19 patients by oral 
hypoglycaemics and in the remaining 20 by daily insulin. 

The walking ability of patients included in this survey compares favourably with the report by Cameron Lennard-Jones, Robinson.2 This may be 
due to fitting the patient as early as possible with a temporary pylon to 
enable the patient to be ambulant as soon as possible after operation. 

As in the survey by Wilson,3 mates were more efficient with their pros
thesis than females. 

REFERENCES 

(1) Whitefield, George, (1964) Hlth. Bull. (Edin.), Vol. 22, p. 4. 
(2) Cameron, Lennard-Jones, Robinson, (1964), Lancet, Vol. 2, p. 605. 
(3) Wilson, A. L., (1964) Hlth. Bull. (EdinJ, Vol. 22, p. 4. 



NEW HIP UNIT FOR THE CANADIAN HIP DISARTICULATION 
PROSTHESIS* 

By GEORGE MURDOCH, M.B., F.R.C.S.Ed., 

Dundee, Scotland 

This mechanism is designed to simplify the manufacture and fitting 
during trial of the prosthesis used for hip disarticulation and hindquarter 
amputations. 

A split wedge-disc is interposed between socket and the artificial joint 
itself. This allows alteration of the spatial relationship between socket and 

* Reprinted by permission of the author and editors from Scottish Health Bulletin, 
Vol. XXIII, No. 4, September 1965, pp. 81-82. 



joint. It permits a full 10° adjustment on either side of neutral about the 
vertical and lateral axes and unlimited movement about the longitudinal axis. 

During fitting trial the socket is attached to the unit by a single 1 / 2 " 
bolt and after satisfactory alignment is achieved, a further four high 
tensile screws lock the socket and hip joint unit together. 

In accordance with British practice the design includes a hip limiter 
(stride length adjustment ) with a range of from 8° to 20° . Slightly modi
fied the same unit can be used as a hip lock when required. 

The device is designed for use with glass reinforced plastic sockets. 
The antero-lateral corner of the socket is built-up and shaped to accept the 
unit. The interior form of the socket is reconstituted with a foamed silicone 
rubber. This hip unit can also he used with a blocked leather socket but a 
steel tuber plate would be required as the leather would not be strong enough 
locally to sustain the loads imposed upon it. 

This device was designed and constructed in the Prosthetic Research 
Department of Robert Kellie & Sons, Artificial Limb Manufacturers. Dundee, 
who have a patent pending. A limited trial of this unit is being carried out. 

A NEW WEDGE-DISC ALIGNMENT UNIT 

By GEORGE MURDOCH, M.B., F.R.C.S.Ed., Dundee 

This unit, which embodies the now familiar wedge-disc angular displace
ment principle, incorporates several distinctive features which will p r o v e 
valuable to the prosthetist. 

An external locking ring is used to facilitate adjustment while the pros
thesis is being worn. 

The locking ring allows simpler attachment to sockets and eliminates 
the n e e d for a socket container. Furthermore it is readily fitted to any type 
of foot or ankle mechanism. 

There is axial stability of the unit when unlocked as the design includes 
a ball with a peg located in a slot thus permitting till but no rotation. 

Instability, i.e.. "wobble," is avoided when the unit is unlocked. This is 
achieved by use of a rigid vertical bolt and an arrangement whereby the 
wedges slide, one on the other, to compensate the variation in geometry due 
to tilt. This also ensures that there is no tendency to shift from a given 
angle to a lesser angle. 

A later model of the unit described and illustrated here incorporates a 
t a b washer placed between the locking ring and the adjacent wedge-disc. 
This modification ensures n o loss of setting during tightening. 

The unit can easily be fitted with a slide to enable antero-posterior or 
medio-lateral displacement independent of tilt, the whole unit still being 
locked with a single locking ring. 

The actual holt and locking unit. 3/8" diameter B.S.F.. is made of h i g h 
tensile steel. The remainder o f the unit m a y be fabricated i n dura] or e v e n 
plastic material with suitable mechanical properties. 

The unit is capable of incorporation within the definitive prosthesis 
once t h e correct alignment is achieved a t t h e completion of rehabilitation. 
This can best be accomplished by the use of an epoxy resin. 



This device was designed and constructed in the Prosthetic Research 
Department of Robert Kellie & Sons, Artificial Limb Manufacturers, Dundee, 
who have a patent pending. An evaluation trial of fifty patients is being 
carried out. 

FIG. 1 

Sketch of Split Wedge Alignment Unit 
Assembled 

FIG. 2 

Unit in exploded form showing from above 
down: locking nut, bal l , locking ring, threaded 
body with ball seating washer, pair of 
wedge-discs, clamp nut and washer, ankle 

base, steel bolt. 

FIG. 3 

Sectioned drawing of the unit illustrating tilt 



Late Sequelae of Amputation* 

THE HEALTH OF FINNISH AMPUTATED 
WAR VETERANS 

By KAUKO A. SOLONEN, H. J. RINNE, M. VIIKERI 
and E. KARVINEN 

Helsinki, Finland 

PART II 
(Part I of this article appeared in the December 1965 

Orthopedic and Prosthetic Appliance Journal) 

Findings in the Back and Spine 

Back pain constitutes the commonest complaint among amputees. Table 
16 gives the history of back symptoms causing temporary unfitness for work 
or repeated marked disturbance which has occurred for a minimum period of 
half a year. 

It was found that in lower limb amputees pain in the lumbar spine was 
highly significantly commoner than in the control group and in upper limb 
amputees. In upper limb amputees pain in the cervical spine was commoner 
than in the other groups. 

Postural scoliosis often occurs in order that the balance be maintained 
when the centre of gravity has been displaced as a result of the loss of an 
upper or lower limb. Table 17 lists the cases of scoliosis occurring in the 
present series calculated as a percentage of the number of cases of eacb group. 

* Reprinted by permission of the editor and authors from Annales Chirurgiae et 
Gynaecologiae Fenniae, Vol. 54, Supplement 138, 1965, is from the Kaskisaari Rehabili
tation Centre and the Institute for Occupational Health in Helsinki, Finland. 

TABLE 16 

CHIEF SITE OF BACK PAIN 



TABLE 17 

SCOLIOSIS (AS A PERCENTAGE OF THE NUMBER OF PERSONS 
OF EACH GROUP) 

(Site of greatest scoliotic curvature) 

The clinical observations were made while the patient was standing, 
the lower limb amputees with prosthesis and shoes on, the upper limb am
putees generally without their prosthesis. As a rule, the scoliosis seemed 
to become corrected when the patient was lying down. However, radiograms 
showed that there were also numerous cases of scoliosis in the control group, 
even when the person examined was in the recumbent position. Radiologically demonstrable deviations of 5 mm were regarded as scoliosis. The 
thoracic scoliosis in the upper arm amputees was always directed towards 
the side of the stump. In one-eighth of the forearm amputees with thoracic 
scoliosis it was directed towards the healthy side. In one-fifth of the cases 
of lumbar scoliosis in amputees with an amputated thigh, the scoliosis was 
directed towards the intact side and, correspondingly, almost one-quarter of 
the cases of lumbar scoliosis diagnosed in the lower leg amputees were 
convex towards the intact side. In thigh amputees the direction of the 
scoliosis seemed clearly to depend on a poor, mostly short and tender, stump 
or on a poor prosthesis and this also seemed to be the reason in many of the 
cases of lower leg amputation. 

It can be concluded that clinically established thoracic scoliosis is 
statistically highly significantly commoner in upper limb amputees than in 
the control group. 

Clinically, the difference is also highly significant between upper and 
lower limb amputees, clear enough to allow the statement that clinically 
demonstrable thoracic scoliosis is typical of upper limb amputees. Likewise 
radiologically thoracic scoliosis is significantly commoner in upper limb 
amputees than in other groups (P < 0.05) . With regard to the incidence 
of thoracic scoliosis the lower limb amputees hardly differ radiologically 
from the control group, while the upper limb amputees clearly do so. 

The frequency of clinical lumbar scoliosis is significantly higher in 
lower limb than in upper limb amputees. 

Radiologically there is no significant difference in this respect between 
upper and lower limb amputees, although, reckoned in per cent, lumbar 
scoliosis is commonest in thigh amputees, and in all groups of amputees 
commoner than in the control group. Borgmann observed lumbar scoliosis 
radiologically in about 45 per cent of thigh amputees and Arens in about 
80 per cent of lower limb amputees. 

It should be mentioned for the sake of comparison that Moreton and 
others (1958) in a pre-employment radiological examination demonstrated 
scoliosis of the lumbar spine in 1.3 per cent of 13,000 (non-amputated) men 



whose average was 26 years. Here a deviation of 10 mm was con
sidered a scoliotic curvature. In Crow and Brogdon's (1959) series of 936 
air force cadets aged 17 to 27 years, scoliosis occurred in 0.5 per cent. It 
should be noted that in this series a deviation of over one inch was con
sidered scoliosis. 

Other changes in the curvature of the spine were changes in the degree 
of thoracic and lumbar curvature. A deviation from the normal is difficult 
to establish and to classify reliably. An increase of the normal thoracic 
curvature was clinically estimated to be present in 13 per cent and radiologically in 5 per cent of the lower limb amputees, and clinically in 19 per cent 
and radiologically in 12 per cent of the upper limb amputees, clinically in 
37 per cent and radiologically in none of the patients with two stumps, and 
clinically in 7 per cent and radiologically in 1 per cent of the controls. A 
reduced thoracic curvature was present clinically in 12 per cent and radio-
logically in 2 per cent of the lower limb amputees, clinically in 21 per cent 
and radiologically in 4 per cent of the upper limb amputees, clinically in 12 
per cent and radiologically in 0 per cent of patients with two stumps, and 
clinically in 1 per cent and radiologically in 2 per cent of the controls. 

The lordosis of the lumbar spine was considered to be increased in lower 
limb amputees clinically in 8 and radiologically in 11 per cent of cases, in 
upper limb amputees clinically in 1 and radiologically in 27 per cent of 
cases, in amputees with two stumps clinically in 0 and radiologically in 3 
per cent of cases, in the control group clinically in 2 and radiologically in 
3 per cent of cases. The lumbar lordosis was flattened in lower limb am
putees clinically in 18 and radiologically in 2 per cent of cases, in upper limb 
amputees clinically in 21 and radiologically in 0 per cent of cases, in ampu
tees with two stumps clinically in 25 and radiologically in 0 per cent of cases 
and in the control group clinically in 8 and radiologically also in 8 per cent 
of cases. Radiography of the spine was carried out with the subject to be 
examined in a recumbent position. 

It will be observed that changes in the shape and carriage of the spine 
are commoner in amputees than in uninjured persons. This phenomenon 
floes not, however, seem to f o l l ow any rules that could be clearly cor re la ted, 

with, for instance, the type of amputation, the stump, the use of a prosthesis 
or the occupation. Evidently the change in posture necessary for the main
tenance of balance, the quality of the prosthesis and the exceptional move
ment that is necessary force the trunk, when upright, into a changed position 
which depends on many factors, different in each individual case, and this 
changed position may be manifested as an abnormal curvature of the spine. 

The results of radiological examination of the spine are also given in 
tables 18—20. 

TABLE 18 

RADIOLOGICAL FINDINGS IN THE CERVICAL SPINE 



There do not seem to be any significant differences in the frequency 
of flattening of an intervertebral disc or the other abovementioned changes 
between the control group and the upper limb amputees. In all groups a 
flattened disc is commonest in the two lowest intervertebral spaces of the 
cervical spine. In the remaining cases the condition occurred in the spaces 
C3 to C5 or in several simultaneously. 

Osteochondrosis of the cervical spine was commoner in amputees than 
in the control group. There was no difference between the groups in regard 
to localization. The percentage of spondylarthrosis was higher for amputees 
than for the controls. 

It will be seen from the table that spondylosis deformans was commonest 
in the group of forearm amputees. The difference a- compared with all 
other groups, however, was not statistically significant There are no signifi
cant differences between the frequency values for spondylarthrosis. 

In the literature, the following incidences of Scheuermann's kyphosis 
have been reported: Soderberg and Andren (19551 23—33.5 per cent, 
Crow and Brogdon 20.7 and Rube and Hemmer (1962) 20.18 per cent. In 
some groups of our series the frequency of Scheuermann's kyphosis is of the 
same magnitude. 

TABLE 19 

RADIOGRAPHIC FINDINGS IN THE THORACIC SPINE 

TABLE 20 

RADIOGRAPHIC FINDINGS IN THE LUMBAR AND SACRAL REGIONS 
OF THE SPINE 



The radiographic findings given in table 20 were absent in 10 upper 
arm amputees, 6 forearm amputees, 16 thigh amputees, 26 lower leg am
putees, 3 amputees with two stumps and 20 subjects of the control group. 

Spondylosis deformans was clearly commoner in amputees than in the 
control group. In the groups of upper and lower limb amputees the per
centage of cases is about equal. Spondylosis deformans occurred in about 
52 per cent of the thigh amputees investigated by Borgmann. 

Fritz and Aufdermaur (1950) describe a case in which clear spondylosis 
deformans and scoliosis developed in a thigh amputee within a few years. 
These authors believe that a prosthesis of the wrong length may cause scoliosis 
and spondylosis deformans on the side of the concavity of the lumbar spine. 

Statistically significant differences between the different groups are not 
demonstrable in osteochondrosis of the lumbar spine, flattening of the disc, 
Scheuermann's kyphosis and spondylarthrosis. 

When these results are compared with the results obtained in investiga
tions on non-amputated persons it should be mentioned that in Allen and 
Lindem's (1950) series of 3000 men degenerative changes in the lumbar 
spine were present in 13 per cent of cases, while changes indicative of disc 
degeneration occurred in 1.13 per cent of cases only. Chrom (1945) found 
osteochondrosis in patients with back pain in about 15 per cent of cases 
and in less than 2 per cent in healthy persons. Tammia (1940) demonstrated 
osteochondrosis in about 6 per cent of cases, Hanraets (1959) found spondyl
arthrosis in 60 per cent of persons over 50 years old and in 50 per cent 
under 40 years old. In Range's (1954) radiological investigation, which 
comprised over 4000 workers in heavy industry, some pathological finding 
was made in the lumbar spine in 25 per cent of cases. 

In amputees, lack of symmetry in the tonus of the back muscles is often 
observed (Solonen and Aho, Lindemann and others 1963). Table 21 gives 
the deviation from the normal observed at clinical examination of the 
muscles of the back in the present material. 

Muscular tonus, motility of the back and level of shoulders were deter
mined while the patient was standing upright (lower limb amputees with 
prosthesis and shoes, upper limb amputees with prosthesis) as relaxed and 
symmetrically as possible. Even though a result obtained by palpation might 
seem unreliable, the variation in muscular tonus was often considerable and 
even clearly visible. 

TABLE 21 

ASYMMETRIC TONUS OF THE ERECTOR MUSCLES OF THE TRUNK 



Estimation of the movements of the back solely by eye is inexact. The 
following observations were made (table 2 2 ) . 

From this we can only conclude that in amputees with two stumps and in 
upper arm amputees the motility of the lumbar spine may more often be 
limited than in the other groups. 

Clear changes in the motility of the cervical spine were not observed 
even in upper limb amputees. In the present series there were hardly any 
diseases traceable to irritation of or pressure on nerve roots or bundles of 
the region of the cervical spine. 

Drop shoulder is often observed in amputees. Observations in this re
spect in the present series are given in table 23. 

It should be mentioned that in the control group the asymmetry ob
served was insignificant and, as a rule, less marked than in amputees. In 
upper limb amputees the shoulder on the amputated side is often pushed 
forward (Solonen and A h o ) . In the present series this occurred in about 
70 per cent of upper arm amputees and in about 30 per cent of forearm 
amputees. We did not determine the degree of this hunching. It was 
demonstrable when the patient's shoulders were observed from above, with 
the patient standing on the floor and the examiner on a platform. This 
phenomenon has been described by Loeschke in kyphotics (1914) . 

Findings in the Lower Limbs 

The following observations were made on the motility of the hip joints 
in thigh amputees: In the amputated limb there was marked limitation of 

TABLE 22 

LIMITATION OF MOVEMENTS OF THE BACK (FORWARD BENDING, LATERAL 
BENDING AND/OR ROTATION IN BOTH DIRECTIONS) 

TABLE 23 

ASYMMETRIC HEIGHT OF SHOULDERS 
(in per cent of the no. of persons in each group) 



motility in about 39 per cent and flexion contracture of at least 10 degrees 
in about 15 per cent of cases. In the hip joint of the intact lower limb 
limited motility was observed in one case only. In the control group there 
was limited motility of the hip joint in only one case. In leg amputees there 
was full motility of the hip joint on the amputated side in all cases, while 
flexion was limited in two cases in the intact limb. The radiographic find
ings in the hip joint are given in table 24. 

In the above table the arthrosis deformans has been stated to occur 
on that side on which the arthrotic changes were more clearly demonstrable. 
In about half the cases arthrosis was also observable more or less clearly on 
the other side. 

There is no significant difference in the incidence of arthrosis between 
the group of leg amputees and the control group. In the hip joints of the 
intact limb in thigh amputees there is a slightly higher incidence of arthrosis 
than in the hip joint on the amputated side, but in both there is significantly 
more arthrosis than in the hip joint of persons of the control group. 

Protrusion of the acetabulum was rare in both groups of lower limb 
amputees. This radiographic finding was not made in the control group. 

No significant limitation of the motility of the knee could be observed 
in the groups of thigh and lower leg amputees or in the control group. 
Chondromalacia of the patella was a common finding (cf. Kallio 1947), as 
shown by table 25. 

The diagnosis was based on the common clinical symptoms of this 
disorder. Chondromalacia of the patella is commoner in the group of lower 

TABLE 24 

RADIOGRAPHIC FINDINGS IN THE HIP JOINT 

TABLE 25 

CHONDROMALACIA PATELLAE 



limb amputees than in the control group while there is no clear difference 
between thigh and lower leg amputees. 

The radiographic findings in the knee joint are given in table 26. 

There is no statistically significant difference between the different 
groups. 

In the whole series of lower leg amputees there was but one in whom 
marked arthrotic changes in the knee were observed. All the other cases 
of arthrosis in both the control group and the amputees were slight. Heine 
(1927) found at autopsy that arthrosis was considerably commoner in the 
intact knee of thigh amputees than in non-amputated persons. 

The motility in the talocrural joint of the intact leg was clearly reduced 
only in one case of thigh amputation, in three lower leg amputees and in one 
subject of the control group. There was clinical reason to suspect arthrosis 
of the intact ankle joint of three lower leg amputees and one thigh amputee. 

The radiographic findings are seen in table 27. 

According to table 27, there was significantly more talocrural arthrosis 
in leg and thigh amputees than in the control group (P < 0.05). 

F l a t - f o o t 

The frequency of flat-foot in lower limb amputees and the control group 
is given in table 28. 

Flat-foot was highly significantly commoner (P < 0.001) in lower limb 
amputees than in the control group. The deformity was, as a rule, slight. 
This group also includes feet broadened in their distal portion owing to 

TABLE 26 

RADIOGRAPHIC FINDINGS IN THE KNEE JOINT 

TABLE 27 

RADIOGRAPHIC FINDINGS IN THE ANKLE JOINT 



TABLE 28 

PES PLANUS, PES PLANOVALGUS 

TABLE 29 

RADIOGRAPHIC FINDINGS IN THE FOOT 

weakness of the intrinsic muscles; this condition is often called pes trans-
versoplanus. The flat-feet were in most cases subjectively symptom-free. 
The radiographic findings are given in table 29. 

There was slightly more arthrosis of the joints of the foot in the group 
of lower limb amputees than in the control group. The arthrotic changes 
were commonest in the talonavicular joint. 

Arthrosis of the 1st metatarsophalangeal joint was slightly commoner 
in the control group. 

Circulatory Disturbances 

Varicose veins occurred in the intact limb in 2 per cent of the leg am
putees, 5 per cent of the thigh amputees and 9 per cent of the control group. 
Arteriosclerosis obliterans of the lower limbs was observed in 1 per cent of 
the lower leg amputees and 4 per cent of the forearm amputees. 

Circulatory disturbances of the upper limbs were not demonstrable in 
the clinical investigation. 

M i s c e l l a n e o u s 

Such sequelae of amputation as atrophy of the slump and of the muscles 
directly concerned in its motility, and changes in the skin of the stump and 
in the subcutaneous tissue will not be considered here, except insofar as they 
have influenced the classification of the stump as good, satisfactory or poor. 
The occurrence of such changes after amputation is regular and unavoidable. 
This also applies to radiographically demonstrable but. as a rule, clinically 
insignificant osteophytosis of the stump which occurred in all groups of 
amputees, varying from 19 per cent ( lower leg amputees ) to 46 percent 
(thigh and forearm amputees). 



Phantom Limb Pain 

The phantom limb problem has not been dealt with in detail in the 
present work since the same series has recently been used to investigate this 
phenomenon (Solonen 1962) . Table 30 gives the information obtained in 
the present investigation: 

Great inconvenience means persistent pain which disturbs work and 
sleep, slight inconvenience means rare occurrence of phantom pain which 
does not significantly reduce working capacity. 

P H Y S I O L O G I C A L E X A M I N A T I O N 

Exercise is of the utmost importance from the point of view of physical 
condition. Since amputation of a lower limb in particular renders move
ment more difficult, it is to be expected that the exercise obtained by a lower 
limb amputee will differ from that of a normal person not only in quantity 
but also in the degree of effort required. The result may be a change in the 
physical condition of the amputee. We therefore deemed it advisable to 
examine the physical condition of the amputee by physiological methods. 

Determination of condition was based on ergometric tests. 
The circulation in the intact limb and the stump was moreover investi

gated by registration of the pulse of the limb arteries. 

M e t h o d 

The ergometric test was carried out with a frictional bicycle ergometer 
(Karpovich 1950) . The test was carried out either by pedalling or by 
winding with the hand. The load was either 10 or 15 kgm/s and the lest 
was carried out for five minutes. An electrocardiogram was recorded 
( Leads V4, V6 and V4R ) , before work, during work and 1, 2, and 5 minutes 
after work while the person examined was still sitting in the saddle of the 
bicycle. The maximal oxygen uptake was estimated according to Astrand 
(1962) on the basis of the ECG pulse rates obtained. 

Physical fitness classification was modified from Astrand's classification 
by adding a fitness group 6 to accommodate those subjects who could not 
perform the test. Thus, the fitness classification was as follows: 

Class 1 good 
Class 2 rather good 
Class 3 medium 
Class 4 rather poor 
Class 5 poor 
Class 6 could not perform for the time required 

TABLE 30 

SIGNIFICANCE OF PHANTOM LIMB PAIN 



Oscillograms were made both of the intact and the amputated leg with 
a Cameron heartometer. On the basis of the oscillation amplitude the oscillo
grams were divided into normal and weak. 

Results 

The results of ergometry are given in table 31. 
The estimated average maximum oxygen uptake is not much lower than 

in the control series. The estimated average fitness classification for both 
amputees and controls, including all those who interrupted their test, lies 
as a rule within the medium range (class 3 ) . A lower average fitness class 
was only observed in the test which thigh amputees carried out using lower 
limbs only when the small size of the remaining muscle groups reduce the 
result and the result cannot here be considered illustrative of the physical 
fitness of the thigh amputees. When estimated from the result of upper 
limb performance, the condition of thigh amputees was quite comparable 
to that of control subjects. That the figures obtained when measuring the 
condition with upper limbs are lower than those obtained with the lower 
limbs depends on the fact that the grading is severer for efforts achieved 
with upper limbs than it is for lower limbs. The average fitness class of 
persons with two stumps was lower than the figure for the control group. 
This is perhaps due to poorer adaptation in these cases to cardiovascular 
stress than in normal persons, as demonstrated by Ruosteenoja and Karvonen 
(1956) in paraplegics and in double thigh amputees. 

The number of interrupted performances was greater in the group of 
amputees than in the control group. The factors causing interruption in 
each individual case might merit closer examination. 

The oscillographic findings are given in table 32. 
It can be seen that the oscillograms of the intact legs are on the whole 

as normal as those of the control group. The oscillograms obtained from 
the amputated limbs, however, are throughout weaker. 

D I S C U S S I O N A N D C O N C L U S I O N S 

A surprisingly large number of the war amputees of the present series, 
62 per cent, were engaged in heavy or medium heavy work and over three-
quarters were obliged to move about a great deal in their work. 

Internal disorders in the history of the amputees were no more frequent 
than in the control group, neither did they show any trend deviating from 
the usual. 

The use of the prosthesis was most regular in the lower limb amputees 
and least so in the upper arm amputees. 8 percent of the latter and 4 per 
cent of the forearm amputees had never used a prosthesis. 

Fatigue pain in the intact lower limb was commoner than in upper 
limb amputees or in the control group. The difference was statistically sig
nificant and pain was commonest in the area of the knee and ankle. 

Fatigue pain in the area of the ankle was significantly commoner in 
thigh than in lower leg amputees. Only a few lower limb amputees com
plained of fatigue pain in the stump. 

In upper limb amputees fatigue pain in the intact arm was common. 
In the control group, however, there was no history of any such disturbance. 
Fatigue pain in the upper limb stump, particularly in persons who made 
great use of their stump, was also common in forearm amputees. 

Pain in the cervical spine was commoner in upper limb amputees than in 
the other groups. Symptoms from the lumbar spine, however, w:ere com-



TABLE 3 1 

R E S U L T S O F E R G O M E T R I C T E S T S 

TABLE 3 2 

O S C I L L O G R A P H I C FINDINGS 



moner in lower limb amputees and highly significantly commoner than in 
non-amputated persons. 

Phantom limb pain caused great inconvenience in the groups of thigh 
and upper arm amputees and was of less consequence to forearm and lower 
leg amputees. 

The investigation revealed that the general condition of the amputees 
was very good and of the same level as that of the non-amputated persons 
of the control group. 

The results of examinations carried out by an internist were more or 
less the same in the control group and the different groups of amputees. 
A tendency to overweight was commonest in lower limb amputees. (We 
intend to pursue this result more thoroughly in a subsequent investigation 
in which attention will also be paid to constitutional differences). 

In the different groups the stumps were satisfactory or good in 2/3 to 3/4. 
of cases. 

Scoliosis of the thoracic spine was very common in upper limb amputees 
and was observed at clinical examination in as many as 90 per cent of the 
upper arm amputees. Scoliosis of the throacic spine in upper limb am
putees must be considered a characteristic deformity of this group of 
amputees. 

Scoliosis of the lumbar spine was a common clinical and radiological 
finding in lower limb amputees and was much commoner in upper limb 
amputees than in the control group. 

Other changes in the shape and posture of the spine were also frequent 
in all groups of amputees, i.e. changes in the curvature of the thoracic and 
lumbar spine. These changes naturally affected the shape of the whole chest, 
as did also the asymmetric level of the shoulders in upper limb amputees, 
the commonly occurring hunching of the shoulder on the amputated side 
and the atrophy of the muscles of the shoulder on the same side. The sig
nificance of these changes for the function of the organs of the chest could 
not be determined. 

Besides the many afore-mentioned changes, radiographic examination 
also showed that the frequency of spondylosis was commoner in all groups 
of amputees as compared with the control group. No clear difference in 
the frequency of this degenerative change was observed between upper and 
lower limb amputees. Neither was such a difference demonstrable with re
gard to other degenerative changes in the lumbar spine of amputees and 
non-amputated persons. Radiographically demonstrable arthrosis of the 
sacroiliacal joint, although rare, seemed to be commonest in thigh amputees. 

The frequency of osteochondrosis of the cervical spine as a radiographic 
finding was commoner in upper limb amputees than in the control group. 

The muscles of the back that maintain the changed posture of the am
putee exhibit, as a result, an asymmetric tension which is, as a rule, quite 
evident and clinically demonstrable in most upper and lower limb amputees. 

By contrast, disturbed function of the spine is mostly insignificant and 
not demonstrable by clinical methods. 

Objective signs of anamnestic stress symptoms in the amputees were not 
observable but this fact does not justify the belief that such symptoms do 
not exist. It would be difficult to assume that a disturbance of function, 
such as a changed centre of gravity, abnormal weight-bearing on and ab
normal use of the intact limb would not in the amputee as in others result 
in deformities and degeneration, such as unphysiological compression of the 
affected joints, stretching of the joint capsules, ligaments and muscular in-



sertions with ensuing distress. No doubt the symptoms observed in amputees, 
as in many other patients suffering from back disorders, originate in such 
elements of the multifold and multifunctional structure of the back which 
cannot be demonstrated radiographically and whose clinical symptoms are 
unspecific. The amputee does not, of course, complain of scoliosis, osteochon
drosis, etc., but of symptoms of various organic disturbances such as pain, 
tenderness, tendency to fatigue, etc. There is reason to believe that with 
increasing structural and functional disturbances, their symptoms or sub
jectively demonstrable distress also increase. 

In upper limb amputees, limited motility of the shoulder joint, together 
with other symptoms of so-called periarthrosis, was common in the shoulder 
joint of both the amputated and the intact limb. Periarthrosis was highly 
significantly commoner in upper limb amputees than in lower limb amputees 
and the control group; among the latter there was only one case referable 
to periarthrosis. Radiographically demonstrable degenerative changes of 
the shoulder joint, however, were not significantly commoner in the am
putees than in persons of the control group. 

In upper limb amputees limited motility was observed in the elbow joint 
of the intact limb and also in the amputated limb of forearm amputees. 
Arthrosis of the elbow joint was radiographically commonest in the intact 
arm of forearm amputees. Arthrosis of the wrist was radiologically demon
strable in about 4 per cent of cases in the wrist of the intact arm of upper 
limb amputees. This joint lesion did not occur in the control group. 

As would be expected, the motility of the hip joint of the amputated 
limb was often reduced in thigh amputees. A radiologically demonstrable 
arthrosis of the hip joint was in these amputees commoner and more serious 
in the intact than in the amputated limb. The arthrosis was on both sides 
statistically significantly commoner than in the control group. In lower 
limb amputees these findings were not so clear. In both groups of lower limb 
amputees there occurred some cases of protrusio acetabuli, which was not 
observed in the control group. 

In the motility of the knee joint no significant difference could be ob
served between the different groups of amputees or the control group. By 
means of clinical examination, however, the conclusion was drawn that 
chondromalacia patellae was commoner and more distinct in lower limb 
amputees than in non-amputated persons. In lower leg amputees chondro
malacia patellae was somewhat commoner in the intact than in the am
putated lower limb. The difference was not statistically significant. Sig
nificant differences in the frequency of arthrosis of the knee joint between 
different groups were not radiologically demonstrable. 

No difference was observed in the motility of the ankle joint in the 
different groups. On the other hand, radiological examination revealed that 
arthrosis of the talocrural joint was significantly commoner in lower limb 
amputees than in the control group (the person being the unit). 

As a clinical finding, flat-foot was highly significantly commoner in 
lower limb amputees than in non-amputated persons in whom, however, this 
insignificant deformity was observed in over 50 per cent of cases. 

Radiologically demonstrable arthrosis of the joints of the foot was com
moner in lower limb amputees than in non-amputated persons. 

The amputees passed the physiological tests for physical condition prac
tically as well as the persons of the control group, the only exception being 
the amputees with two stumps, one-fifth of whom interrupted the test. 

No significant differences in the frequency of circulatory disturbances 
or vascular diesases between amputated and non-amputated persons could be 



observed. The oscillographic findings indicate that in the intact arm of the 
upper limb amputees and the intact leg of the lower limb amputees the 
arterial circulation is normal, being considerably weaker in the stump than 
in the intact limb. It should be observed, on the other hand, that the circula
tion required is less in an amputation stump than in a normal limb. 

S U M M A R Y 

The series consisted of 311 disabled war veterans from whose limb 
amputation an average of eighteen and a half years had elapsed and whose 
average age was 45 years. The series comprised 48 upper arm, 24 forearm, 
65 thigh and 157 lower leg amputees and 17 disabled men with two stumps. 
The control group consisted of 95 non-amputated men of the same age. 

Over three-fifths of the amputees were engaged in heavy or medium 
heavy work. 

The same orthopaedist, internist, radiologist and physiologist carried 
out the examinations of all amputees and control subjects. 

The commonest symptoms of the amputees were back pain and fatigue 
symptoms, which in the lower back of lower limb amputees were highly 
significantly commoner than in the control group. In upper limb amputees 
symptoms from the area of the cervical spine were commoner than in per
sons belonging to the control group. Fatigue symptoms in the intact leg 
were also significantly commoner in lower limb amputees than in upper limb 
amputees or non-amputated persons. Similar symptoms were also common 
in the intact arm of upper limb amputees and they also commonly complained 
of symptoms caused by stress on the stump, a complaint that was hardly ever 
mentioned by the group of lower limb amputees. Phantom limb pain was 
commonest in thigh and upper arm amputees. 

The investigation showed the general physical condition of the amputees 
to be as good as that of the control group. Disorders of the internal organs 
and peripheral disturbances in the circulatory organs were no commoner in 
the amputees than in the control group. The maximum oxygen uptake 
capacity of the amputees, with the exception of those with two stumps, was 
fairly similar to that of the controls. 

In two-thirds to three-quarters of the different groups the stumps were 
at least satisfactory. 

Scoliosis of the thoracic spine was observed to be a characteristic de
formity of the upper limb amputees. Scoliosis of the lumbar spine again 
was common in lower limb amputees and also commoner in upper limb am
putees than in non-amputated persons. 

The frequency of spondylosis deformans of the lumbar spine was higher 
in all groups of amputees than in the control series. 

The frequency of degenerative changes in the cervical spine was higher 
in upper limb amputees than in the control series. 

Periarthrosis of the shoulder joint was highly significantly commoner 
in the upper limb amputees than in the control group. Likewise, limited 
motility in the elbow joint was most frequent in upper limb amputees and 
arthrosis of the elbow joint was commonest in the intact arm of forearm 
amputees. Arthrosis of the wrist was radiologically demonstrated only in a 
few upper limb amputees. 

Radiographic examination revealed that arthrosis of the hip joint was 
commoner in the intact lower limb of thigh amputees than in the amputated 
limb and in both significantly commoner than in the control group. 



Chondromalacia patellae was slightly commoner and severer in lower 
limb amputees than in non-amputated persons. 

Flat-foot was highly significantly more frequent in lower limb amputees 
than in the control group, while subjectively it did not seem to be of any 
great consequence. 

As a radiological finding arthrosis of the ankle joint in the intact leg 
of the lower leg amputees was statistically significantly commoner than in the 
subjects of the control group and arthrosis of the joints of the foot was also 
commoner in the former. 

In the incidence of other pathological findings and their severity no 
significant differences were observed between amputees and non-amputated 
persons. 
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Fillauer Orthopedic and Prosthetic Catalog. This new and different book is a boon to 
the Orthotist and Prosthetist for now he can SEE to order the many quality Fillauer! 
Specialties. Do you have your copy? 

"JMauez SURGICAL SUPPLIES, INC. 
P.O. B O X 1 6 7 8 , C H A T T A N O O G A , T E N N . 
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^eatattic INTRODUCES 

THE NEW RREP COSMETIC GLOVE 

Made of Resin Rich Plastisol: 

• For Greater Stain and Tear Resistance. 

• Color ingrained for Greater Stability. 

• Dilaminar type fabrication for better 
esthetics. 

AVAILABLE IN 20 SIZES FOR PASSIVE HANDS 

AND FOR ALL MECHANICAL HANDS — ONLY 

IN REALASTIC 

* A r e v o l u t i o n a r y n e w c o m p o u n d d e v e l o p e d b y A r m y M e d i c a l 

B i o m e c h a n i c s R e s e a r c h L a b o r a t o r y . 

HtfiBk P R O S T H E T I C S E R V I C E S 
| |T O F S A N F R A N C I S C O 
^ l * ^ 46 Shipley Street San Francisco 

California 94107, U.S.A. 362-7431 
(Area code 415) 
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M A T C H M A T E S 
for matched dependability 

and matched versatility 
Model 223-00 Right 
Model 223-01 Left 

Model 2100 Right 
Model 21-01 Left 

V . O . V O L U N T A R Y O P E N I N G 

Amputees who prefer simplicity and dependability appreciate the 
matched Voluntary Opening function of the V. O. Hand and 2-Load 
Hook, (also utilized in the new Sierra Child size hand). 

Model 302-00 Right 
Model 302-01 Left 

Model 44-00 Right 
Model 44-01 Left 

V . C . V O L U N T A R Y C L O S I N G 

The amputee requiring utmost prehension control uses both A P R L 
Hook and A P R L Hand, which provide versatile Voluntary Closing 
function for all activities without changing operational habits. 

Write for FREE copies of "Do More Every Day" and 
"On the Job" — illustrated descriptives on SIERRA 
Hands and Hooks. 

Distributed By 

A. J . HOSMER CORP. 
P. O . B O X 3 7 C A M P B E L L , C A L I F . 9 5 0 0 8 

4 0 8 - 3 7 9 - 5 1 5 1 



NO LEATHER LIKE JONES LEATHER 
For Appliances and Artificial Limbs 

Specially Tanned So Color 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 
2 2 5 L A F A Y E T T E STREET N E W Y O R K , N . Y . 1 0 0 1 2 

The "ORIGINAL" 
WILLIAMS Lumbo-Sacral Flexion Brace 

(Designed by Dr. Paul C. Williams I 

"To reduce the lumbo-socral lordosis and thus 
lift the weight from the posterior vertebral struc
tures. Permits free ant. flexion of the lumbar 
spine but prevents extension and lateral 
Flexions." 

Measurements: 

1. Chest (about 4 " below nipple line) 

2. Waist (at novel line) 

3. Pelvic ('/i distance between greater 
trochanter and crest of ilium I 

4. Seventh cervical spinous process to 

the prominence of Coccyx. 

ALL O R T H O P A E D I C A P P L I A N C E S 
Orders filled at the request of members of the profession only 

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

3902 Gaston Avenue Dal las , Texas 
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DUPACO HERMES 
HYDRAULIC SWING PHASE CONTROL UNIT 

No astronauts 
have yet walked in space 
with a DUPACO HERMES 
hydraulic knee. 

BUT . . . 

Earthbound AK amputees enjoy greater 
walking freedom when their 
prostheses combine the finest: 

DUPACO HERMES hydraulic control 
installed in 
OHIO WILLOW WOOD proportioned 
wood setups. 

OHIO W I L L O W W O O D 
PROPORTIONED WOOD SETUP \ 

BE A HERO • 
provide your next AK amputee with tlii-
outstanding combination ! 

D U P A C O 2 0 5 N O R T H S E C O N D A V E . A R C A D I A • C A L I F O R N I A 
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greater rewards 
in profitability 
and stature 
for the 
ethieal 
dealer 
Truform is a one-market line, de
signed solely to meet the require
ments of the ethical dealer. No line 
provides greater protection and sup
port for his ethical image, or greater 
rewards for his professional compe
tence. 

Truform is recommended and en
dorsed by physicians and supported 
by ethical advertising. It provides 
professional training for fitting tech
nicians. 

Truform is the foremost ethically-
respected name to identify your serv
ices with. It offers you the best mer
chandised line for meeting all your 
requirements—for stature, sales and 
profit. 

You can depend on TRUFORM for 
your complete line o f—Orthopedic 
Appliances * Surgical Supports • Elas
tic Hosiery • Specialties. 

Write for free copy of 
the Red Book , i l l us 
trating the full Truform 
line. 

Trulorm Anatomical Supports sold 
only by Ethical Appliance Dealers 

surgical supports 
for bo th m e n and w o m e n 

T R U F O R M 

anatomical supports 
3960 Rosslyn Dr ive , C inc inna t i , O . 4 5 2 0 9 
New York • San Francisco • Texarkana 
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THE OHIO WILLOW WOOD COMPANY 
Now Completes 5 8 Years of Service 

to the Prosthetic Industry 

A few of the hundreds of items we sell include: 

if Sterling Stump Socks 

if Dow Corning Silastics & Components 

if Marvel Knee-Shin Units 

* Dupaco Hydraulic Controls 

* Marvel Molded Feet 

if Joints 

* Buckles 

* Webbing 

if Cotton and Nylon Tubing 

if Laminated Wood 

• Solid Willow Wood 

if Abachi Wood 

if Leather 

if Plastic Lamination Supplies 

* P T B Blocks 

if Fast Service on all orders 

T H E O H I O W I L L O W W O O D C O M P A N Y 

79-85 CHESTNUT STREET • MOUNT STERLING, OHIO 
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Yes, it's New 
THE 

IMPERIAL 
MECHANICAL HAND 

New— Fingers with Oval Shaped Wire. No Sharp E d g e s . 

Fingers h a v e a Soft Na tura l Fee l ing . 

New— 3rd and 4th Finger Action. Not only do these 

Fingers O p e n a n d C l o s e do ing a job. The N e w S e p a r a t e Spring Act ion 

A l l o w s a F lexib le a n d Natura l Gr ipp ing of a n Irregular S h a p e d Ob jec t . 

New— Easy Set Screw Adjustment of Tension Control. 
A f e w turns to the Right or Left T ightens or Loosens the Gr ipp ing 

Power on the Fingers. 

New— Beauty—Strength—Lightness in the N e w High Im

pact Strength Plastic H a n d Body with Color Mo lded in. 

THE STANDARD LOCKGRIP HAND 
Are now equipped with the New Oval Spring Flexible 
Fingers with Full 5 Finger Opening and Adjustable Tension. 
£ f e -

the Lockgrip—Model B and Plylite are built in size from 
6 ' / 2 t o 9 l / 2 . 

Plylite The Laminated Wood Hand with the Fibre 
Cored Fingers Locking or Nonlocking Thumb. 

D. B. BECKER MECHANICAL HAND CO. 
1 5 2 W . S t e v e n s Street St. P a u l 7 , M i n n e s o t a 
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KNIT-RITE 
STOCKS THOUSANDS 

OF / T E A 4 S 

FOR IMMEDIATE SHIPMENT 
ON YOUR ORDERS 

• Read Your Mailings 
• Keep Abreast of New 

Products and Developments 

Write for Additional 
Copies of Catalog 
Supplements 

THE KNIT-RITE &mtfia*ut 

1121 GRAND AVE. KANSAS CITY 6, MISSOURI 
TELEPHONE BA 1-0206 2 
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MAJOR CHANGES 

IN HYDRA-CADENCE 

NEW 

FOAM RUBBER 

COSMETIC COVER 

Specially designed • ai natural foam 
rubber material with more flexibility, 
resistant to fatigue and thoroughly 
tested in the fieM. 

Also distributed iy: 
MINNEAPOLIS ARTtFlCAL LIMB CO 
410 PorfliMd Amhiui 
Mlnnupol i i tS. Minn 

mt w t i M w n co 
1121 i>«B(l AWrftllS 
K n t u s City Missouri 

SOUTHERN PROSTHETICS CO. 
947 Jun iO* St 'wt H i 
Mlsrrti 9 G j © 

0 
BUSHINGS 

Fiberite FM 3050 
Tested in Hydra-Cadence over one 
million cycles for resistance to wear, 
heat, moisture absorption and dimens 
lonal stability. 

0 
SPRING STEEL 

WASHERS 
Located at the knee, ankle, eyeboll 
and connecting rod. Eliminates noise 
from wear and side thrust. 

O 
LOCK SCREWS 

AND NUTS 

Prevents bearings from working loose. 

FRAME 

Knee tube, ankle tube and gussets in
creased in size, bored and honed for 
closer tolerance of new FM 3050 bush
ings. 

Frames also have been heat treated 
for greater tensil strength. 

0 
CARTRIDGE 

ATTACHMENT BRACKET 

Enables better alignment of the carl-
ridge in the frame. Eliminates protrus
ion of the pivot points for better 
cosmetic appearance. 

(Sold on PincriphMi only) 

P.O. B o i 110. 623 S o u t h Centra l Avenue . 
G lendale 4, Ca l i fo rn ia , U S A 
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G U A R D I A N ! 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. 

THE MOST EXTENSIVE 
CRUTCH ACCESSORIES 

Catalog available 
on request 

GUARDIAN PRODUCTS 
COMPANY, INC. 

8277 Lankershim Boulevard 
North Hollywood, Calif. 91609 

LINE OF QUALITY 
AVAILABLE. 

SUTTON SANDER SPEEDS 
CUTTING TIME BY 4 0 ? o ! 

B E L T S L A S T F O R M O N T H S 
C o m p a c t , fas t -cut t ing s a n d e r u s e s 6 0 " 
be l t s with 1 2 - s e c o n d c h a n g e fea ture . 
Power fu l e x h a u s t c o l l e c t s dus t in a 
d rawer . Oiled fo r life. Only 5 1 " high, 
19" w ide , 2 7 " d e e p . In daily u s e by 
or thot is t s all o v e r A m e r i c a . S e n d 
c o u p o n t o d a y ! 

8053 Litzsinger Rd.. St. Louis, Mo. 63144 Mission 7-0050 

Offices in Principal Cities 

Please send complete information on Sutton's S J - 2 . 

Name ~ -

Firm ... - , ...........-.. 
Address. . _ - . _ „...__„. 

City - State Zip 

'* r i 
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Need a lace-to-toe boot 

for brace work? 

this is the new 
TARSO 

SURGICAL 
BOOT 

for men and boys 

T h o r o u g h l y t e s t e d and 
proven, Markell's Tarso 8 Sur
gical Boot is roomy, comfort
able and easy to fit. It is made 
with rigid steel shanks, regu
lation heels and counters. 
The last is right and left. 

Uppers are a special selec
tion of fine natural grain calf, 
extra plump and very soft. 
These shoes will retain their 
shape and appearance ex
ceptionally well. Bottoms are 
ful l weight oak leather, 
treated with a non skid f inish 
which adds wear resistance. 

Pairs and mis-mates are 
available from stock for im
mediate shipment to hospi
tals, brace shops and ortho

pedic shoe stores. We stock 
a complete line of brace 

shoes, Denis Browne 
splints and therapeutic 

footwear for children. 

702 SIZES 3V2 TO 6. 
703 SIZES 6 V 2 TO 12 . 
M WIDTH ONLY. BLACK CALF. 
MISMATES AVAILABLE. write for catalog and information to: 

M . J . M A R K E L L S H O E C O . , I N C . 

504 SAW MILL RIVER ROAD, YONKERS, NEW YORK 

MAKERS OF: TARSO SUPINATOR* TARSO PRONATOR® 
AND TARSO MEDIUS* SHOES AND BENESH BRACE BOOTS. 
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T H E MYO C O L L A R 
The first, the finest, the most widely ac
cepted adjustable cervical collar. Proven 
design, top-quality materials, precision 
workmanship. 

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

F L O R I D A 
B R A C E 
C O R P O R A T I O N 

6 0 1 W e b s t e r A v e . • B o x 1299 
W i n t e r Park , Flor ida 3 2 7 9 0 
T e l e p h o n e : 3 0 5 6 4 4 - 2 6 5 0 
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INTRODUCES 
NEW ABDUCTOR BOOT 

. . . with "patented Adjustable Strap" in fore part of Boot . . . gives YOU 
immediate "TRUE" controlled abduction of forefoot. 

After years of research — combined with 
master craftsmanship — Child Life created 
this new adjustable buckle strap which al
lows increase or decrease in the amount 
of forefoot abduction force — from mild to 
extreme abduction obtained in ONE shoe. 

Designed to permit a larger size shoe to 
be worn with the same abduction pressure 
as a smaller tightly f i t ted pronator shoe — 
it reduces the hazard of great toe blisters 
— at the same t ime providing longer wear 
to the child and less cost to the parents. 

Can be used in combination with Night 
Splints for Club Feet, metatarsus adductus, 
tibial torsion and certain other congenital 
abnorma l i t i es . . . mismates with Child Life 
Equalateral Boot — the companion Straight 
Last for either right or left foot. 

Available in narrow and medium widths 
— sizes 000 to 4 (full and half s i z e s ) . . . 
ONLY CHILD LIFE gives you "TRUE" Club 
Foot adjustable features in these size runs. 
Packed 1 shoe to a box el iminates half-
pair charge. 

Child Life Dealers give you a complete line of specialty shoes and 
appliances for prescription adaptation. 
• Abductor Shoe and Oxford • Thera-Pedic Measuring Device 
• Equalateral Straight Last Shoe • Equalateral Straight Last Boot 

and Oxford . Surgical Boot 

• Axial Straight Last Shoe • Arch Feature Shoes 

• Duo-Plex Night Splint • Friedman Counter Splint 

HERBST SHOE MANUFACTURING COMPANY 

P. 0. Box 2005 ' Milwaukee, Wisconsin 
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7 5 
Y E A R S I 
1 8 9 1 - 1 9 6 6 1 1 

Outstanding 
Comfort 
for the 
Customer! 

Outstanding 
Profit 
for the 
Dealer! 

S T O C K O R D E R S S H I P P E D 
I N 4 8 H O U R S 

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

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

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

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

Freeman 
Freeman Manufacturing Co. 
Dept. 303, Sturgis, Michigan 

WRITE FOR FREE CATALOG 
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p H o o J i B S S % ^ ; ^ A N E W 

OS SHOKS 

A P P R O A C H 

T O F O O T 

P R O B L E M S 

Preferred 

Long nstde counter 

light and left orihtt.. 
basis, long inside ; 

Heovy gouge right 
ond left ribbed steel 
shank. 

New "Depth Design" 
accommodates pre
scribed corrections , 

WRITE 
FOR BOOKLET 
AND NAME OF 
NEAREST DEALER 

Style No . 8 4 

S C I E N T I F I C C O N S T R U C T I O N S H O E S 

b y the Nation's Leading Foot-Fitting Specialists 

A l d e n - P e d i c las ts a n d shoes s e r v e 3 p u r p o s e s : 

f Fit t he i n d i v i d u a l foot s h a p e . . . 

f A c c o m m o d a t e y o u r p resc r i bed correct ions . . . 

f P r o v i d e a s t a b l e , con t ro l led f o u n d a t i o n . 

W r i t e us t o d a y for our n e w i l l us t ra ted b rochu re of 
A l d e n - P e d i c s ty les fo r m e n a n d b o y s a n d our n e w 
" P r o g r e s s Repor t on Shoe a n d Las t D e s i g n . " 

C . H . A L D E N S H O E C O M P A N Y 

B R O C K T O N , M A S S A C H U S E T T S 



PLASTISKIN Perfection 

CHILDHOOD through MATURITY 

Tenenbaum, Prosthetics 
Manufacturers of Cosmetic Hands, Gloves, Fingers and 

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

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


