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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) 

FOR PROGRAM DETAILS A N D REGISTRATION INFORMATION 

write The American Orthotics and Prosthetics Association 

9 1 9 - 18th Street, N.W., Washington, D. C. 20006 

The Assembly is open to all who are interested in the 

rehabilitation of the orthopedically disabled 



All Your Needs For 
ORTHOPEDIC AND PROSTHETIC APPLIANCES 

SUPPLIES 
Under One Roof 

Coutils • Moleskins • Brocades • Elastics 
Non-Elastics • Nylon Lacings • Buckles 
Tools ' Air Foam • Steels • Vibretta 

and the 

New concept in fastening TRY VELCROS SUPERIOR 

T ® PERFORMANCE O N YOUR 

ORTHOPEDIC A N D 

PROSTHETIC APPLICATIONS 

DISTRIBUTED TO THE 

ORTHOPEDIC A N D PROSTHETIC PROFESSIONS 

B Y 

L Laufer & Co. 
5 0 WEST 29TH STREET • N E W York 1, N . Y. 

N O L E A T H E R L I K E J O N E S L E A T H E R 

For Appliances and Artificial Limbs 

VELCRO' 

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 LAFAYETTE STREET NEW YORK, N. Y. 1 0 0 1 2 
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and Good Wishes for 

Your Happiness at 

Christmas and throughout 

the Coming Year! 

OTTO BOCK ORTHOPEDIC INDUSTRY, INC. 

219-14TH AVENUE NORTH, MINNEAPOLIS, MINNESOTA 
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PAGE 272 DECEMBER, 1965 



T H E A M E R I C A N ORTHOTICS A N D PROSTHETICS ASSOCIATION 
(Formerly the Orthopedic Appliance and Limb Mfrs. Assn.) 

919 18th Street, Washington, D. C. 20006 
Area Code 202-296-4160 

OFFICERS 

Fred J. Eschen, President, New York, New York 

George H. Lambert, Sr., President-Elect, Baton Rouge, Louisiana 

Basil Peters, Vice-President, Philadelphia, Pennsylvania 

M. P. Cestaro, Secretary-Treasurer, Washington, D. C. 

Herbert J. Hart, Past President, Oakland, California 

REGIONAL DIRECTORS 

Region I—John Glancy 
Boston, Massachusetts 

Region II—Benedict Pecorella 
Buffalo, New York 

Region I I I—Rudi Bindi 
Baltimore, Maryland 

Region IV—Will iam A. McElduff 
Asheville, North Carolina 

Region V—Cletus E. Her 
Saginaw, Michigan 

Region X I -
Portland, 

Region VI—John A. DeBender 
Chicago, Illinois 

Region VII—Everett F. Haines 
Des Moines, Iowa 

Region VIII—Charles Kymes 
San Antonio, Texas 

Region IX—Leroy E. Noble 
Whittier, California 

Region X—Earl Cummings 
Sacramento, California 

-William L. Bartels 
Oregon 

A M E R I C A N BOARD FOR C E R T I F I C A T I O N I N 
ORTHOTICS A N D PROSTHETICS, INC. 

Durward R. Coon, C.P.O., President 
Detroit, Michigan 

Claude N. Lambert, M.D., 
Vice-President, Chicago, Illinois 

Bert R. Titus, C.P.O., Secretary-
Treasurer, Durham, North Carolina 

William E. Brownfield, C.P.O. 
Boise, Idaho 

Edward T. Haslam, M.D. 
New Orleans, Louisiana 

Robert G. Thompson, M.D. 
Chicago, Illinois 

John A. Metzger, C O . 
Long Beach, California 

Chester C. Haddan, C.P.O., Consultant 
Denver, Colorado 

Michael P. Cestaro, Consultant 
Washington, D. C. 

Theodore W. Smith, CO., Past-
President, Kansas City, Missouri 

ORTHOPEDIC & PROSTHETIC APPLIANCE JOURNAL PAGE 273 



GIVE YOUR AK AMPUTEE FIVE NEW FREEDOMS 
WITH THE PROGRAMMED KNEE . . . HERMES®! 

FREEDOM TO WALK AT A N Y SPEED. THE HERMES HYDRAULIC CONTROL UNIT AUTO
MATICALLY CONTROLS HEEL RISE AND EXTENSION. IT SELECTIVELY CONTROLS EACH PART OF THE SWING 
PHASE TO GIVE AN AMPUTEE A MOST NATURAL APPEARING GAIT OVER A WIDE RANGE OF GAITS IN ALL 
KINDS OF WEATHER. 

FREEDOM FROM EXCESSIVE WEIGHT A N D BULK. THE HERMES WEIGHS LESS 
THAN 12 OZ. AND IS SMALLER THAN A NORMAL FLASHLIGHT. NOW YOU CAN REDUCE THE OVERALL WEIGHT 
AND SIZE OF THE PROSTHESIS AS DESIRED. YOU CAN ALSO NOW MORE EASILY FIT LONG STUMPS, 
EXTENDED ALMOST TO THE KNEE BOLT, AS WELL AS THE SMALLER AMPUTEE WITH THIN, SHORT SHANK. 

FREEDOM FROM OIL STAINED CLOTHING. IN THE HERMES HYDRAULIC SEALS ARE 
ISOLATED FROM HIGH HYDRAULIC PRESSURES. MIRROR-LIKE SEALING SURFACES ARE PROTECTED FROM 
OUTSIDE CONTAMINATION (A FREQUENT SOURCE OF FLUID LEAKAGE). REMEMBER — ONLY THE HERMES 
GIVES THIS FREEDOM! 

FREEDOM FROM FREQUENT MAINTENANCE. THE HIGH STRENGTH OF THE HERMES 
AND ITS FREEDOM FROM FLUID LEAKAGE PROVIDES A DEPENDABLE, LONG LIFE. 

EVEN THE HERMES USES SOME FLUID IN LUBRICATING THE PISTON ROD (ABOUT 0.0003 OZ. PER MILE) 
BUT THIS NEED CAUSE NO CONCERN AS THE AMPUTEE HAS AMPLE WARNING WELL IN ADVANCE OF ANY 
NOTICEABLE CHANGE IN WALKING CHARACTERISTICS. HE CAN PLAN A CONVENIENT VISIT TO HIS PROS-
THETIST WHO CAN HAVE AN EXCHANGE UNIT ON HAND. AFTER ALL, THIS IS NO PROBLEM WHEN ONLY 
A SINGLE SIZE IS REQUIRED TO FIT ALL AMPUTEES AND THE EXCHANGE REQUIRES LESS THAN FIVE MINUTES. 

FREEDOM FROM INCONVENIENCE. SPECIAL SILICONE FLUID AND INTERNAL HERMES 
DESIGN IGNORE WEATHER AND THE AMPUTEE DOESN'T NEED TO ADJUST HIS PROSTHESIS EVERY TIME 
THE THERMOMETER RISES OR FALLS. 

THE HERMES "HYDRAULIC BRAIN" PLANS FOR SITTING COMFORT, TOO. THE AMPUTEE NO LONGER 
NEEDS TO MANUALLY RETRACT HIS FOOT AFTER SITTING TO AVOID A TRAFFIC HAZARD. THE ENERGY STORAGE 
SPRING PERFORMS THIS FUNCTION FOR HIM. 

A W I N N I N G COMBINATION • . THE HERMES plus THE 

PRECISION BORING FIXTURE. 

THE SKILLED PROSTHETIST ENJOYS GREAT FLEXIBILITY IN USING THE HERMES. 
HE MAY USE A FACTORY MODIFIED SETUP. BY USING THE PRECISION BORING 
FIXTURE HE MAY INSTALL THE HERMES IN MANY EXISTING PROSTHESES; OR, 
HE MAY INSTALL IT IN ANY COMPATIBLE SETUP HE PREFERS. 

SELECTING THE HERMES ITSELF IS SIMPLE . . . THERE'S ONLY ONE SIZE. NOW 
THE PROSTHETIST CAN HAVE UNITS ON HAND FOR IMMEDIATE INSTALLATION. 

If YOU MISSED US OF AOPA write NEW FOR FREE LITERATURE! 

D U P A C O 
2 0 6 N . SECOND AVE. 

ARCADIA/CALIFORNIA 
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A COMPLETE 

SHOE STORE 

In Your Own Desk Drawer 

HERE'S AN EASY WAY FOR YOU TO START 
YOUR SHOE INVENTORY. 
FOR A 5 0 STAMP AND YOUR LETTERHEAD 
YOU CAN HAVE A COMPLETE SHOE STORE 
IN YOUR DESK DRAWER. JUST SEND FOR 
M E D I C ' S NEW CATALOG OF DOCTOR-RE
COMMENDED PRESCRIPTION SHOES FOR 
CHILDREN. IT CONTAINS THE LATEST STYLES, 
FROM WHICH YOU AND YOUR CUSTOMERS 
MAY MAKE YOUR SELECTION. 
ALL ORDERS RECEIVED BY M E D I C ARE 
SHIPPED TO YOU WITHIN 2 4 HOURS. 
IT'S THAT EASY. WRITE TODAY FOR YOUR 
FREE M E D I C CATALOG OF PRESCRIPTION 
SHOES FOR CHILDREN—RECOMMENDED 
BY DOCTORS AND PRAISED BY PARENTS 
EVERYWHERE. 

INDEX TO ADVERTISEMENTS 
DECEMBER, 1965 

C. H. ALDEN SHOE CO INSIDE BACK COVET 

AMERICAN RAWHIDE MFG. CO 344 

ATCO SURGICAL SUPPORTS... 277 

D. B. BECKER COMPANY 276 

BECKER ORTHOPEDIC APPLIANCE CO. 346 

OTTO BOCK ORTHOPEDIC 
INDUSTRY, INC. 

S. H. CAMP & CO. „ 

G. W. CHESBROUGH INC. 

CHILD LIFE SHOES 

C. D. DENISON ORTHOPEDIC 
APPLIANCE CORP. „ 

DUPACO, INC 

FEINER BROS — .... 

270 

339-342 

351 

284 

348 

... 274 

343 

354 

352 

FILLAUER SURGICAL SUPPLIES 

FLORIDA BRACE CORP 

FREEMAN MFG. COMPANY _. 285 

GUARDIAN PRODUCTS COMPANY 345 

A. J. HOSMER CORP _ 279 

JOSEPH JONES COMPANY ..... 269 

... 347 

350 

286 

. . . 269 

346 

282 

275 

343 

278 

345 

JAMES B. KENDRICK COMPANY . 

KINGSLEY MFG. COMPANY 

KNIT-RITE COMPANY 

L. LAUFER & COMPANY 

LEVERAGE HAND BRAKE 

M. J. MARKELL SHOE COMPANY 

MEDIC SHOE .i„»g.-

MILLER BRACE COMPANY 

OHIO WILLOW WOOD COMPANY 

ROBERT O. PONELT 

MEDIC SHOE MANUFACTURERS, INC. 
1 2 1 2 WOOD STREET, PHILA. 2 , PA. 

PROSTHETIC SERVICES OF SAN FRANCISCO ... 283 

I. SABEL 3 5 5 

SOUTHERN PROSTHETIC SUPPLY CO - - 272 

SUTTON SHOE MACHINERY CO. 344 

TENENBAUM PROSTHETICS BACK COVER 

TRAUTMAN SPECIALTIES, INC. _ 338 

I TRUFORM ANATOMICAL SUPPORTS 280-281 

U. S. MFG. CO. 353 

WAGNER ORTHOPEDIC 3 4 9 



Yes, it's New 
THE 

IMPERIAL 
MECHANICAL HAND 

New— Fingers with Oval Shaped Wire. No Sharp 
Edges. Fingers have a Soft Natural Feeling. 

New— 3rd and 4th Finger Action. Not only do these 
Fingers Open and Close doing a job. The New Separate 
Spring Action Allows a Flexible and Natural Gripping of 
an Irregular Shaped Object. 

New— Easy Set Screw Adjustment of Tension Control. 
A few turns to the Right or Left Tightens or Loosens the 
Gripping Power on the Fingers. 

New— Beauty—Strength—Lightness in the New High 
Impact Strength Plastic Hand Body with Color Molded in. 

THE STANDARD LOCKGRIP HAND 

Are now equipped with the New Oval Spring Flexible 
Fingers with Full 5 Finger Opening and Adjustable Tension. 

The Lockgrip—Model B and Plylite are built in size from 
6"/2 to 9 l / 2 . 

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

D. S. DECKER MECHANICAL HAND CO. 
152 W. Stevens Street St. Paul 7, Minnesota 
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atco • atco • 
lco-atco-ai 

atco * atco * 

'-co* atco-at 

atco • atco -

''CQ.:8tC0m< a I 

a i prescr ip t ion c o m e s in 
atco•arco• 
lco-atco-ai 

atco-atco* 
CO 

a / c o • a / c o -
lC0'atco* at 

atco • a / c o * 

'co* atco* ai 

Y O U R 
RESPONSIBILITY 
BEGINS 

. . . . YOUR PROFESSIONAL REPU
TATION IS AT STAKE. CUSTOMER AND PRESCRIBING PHYSICIAN 
ALIKE HAVE PLACED THEIR TRUST IN YOU TO PROVIDE THE 
SUPPORT OR APPLIANCE THAT IS BEYOND QUESTION SUITED 
TO A GREAT NEED. "ATCO"IS THE NAME TO CHOOSE AT A 
TIME LIKE THIS. FOR IN ATCO, WE NEVER SET OUR SIGHTS 
ON "JUST AS GOOD AS" BUT ALWAYS ON "JUST A LITTLE BETTER 
THAN." NEW ITEMS GO INTO THE ATCO LINE ONLY WHEN 
THEY HAVE PROVEN THEIR SUPERIORITY BY EVERY MEASURE. 
AND QUALITY STANDARDS ARE SO RIGIDLY MAINTAINED ON 
EVERY ONE OF THE THOUSANDS OF ITEMS APPEARING UNDER 
THE PROUD A T C O LABEL THAT ONE WOULD THINK THEY 
WERE CUSTOM-MADE FOR ROYALTY. WHICH THEY ARE. FOR 
YOU . . . AND YOUR CUSTOMERS. 

Illustrated: Atco Over-door Traction Set; Atco 
Lumbosacral Support for Men; Orthoform Tmmbo-
sacral Support for )Yomeu; Orthoform Support 
Hosiery. Please send for courplete catatog. 

atco surgical supports, inc. 
450 PORTAGE TRAIL, CUYAHOGA FALLS, OHIO 44222 

atco 
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" S O R R Y , B U T Y O U C A N ' T B U Y 
A B R A N D - N E W M A R V E L 
K N E E - S H I N U N I T " 

It looks new. It is smoothly finished. When you re
ceive it you cannot tell it from new. But actually it has 
"walked" the equivalent of 100 miles. Every Marvel 
Knee has "run-in" bearings. During its manufacture the-
bolt is spun at high speed for ten uninterrupted minutes 
—impregnating the bearing and friction pad with lubri
cant for years of dependable service. So this is the rea
son you cannot buy a brand-new Marvel Knee-Shin unit. 

The spring-loaded constant friction is the finest in the 
world. The bearing is cloth wrapped fiber—especially 
made for us to the highest engineering standards. Order 
a sample today—you'll be glad you did. 3, 3%, 31/2, 
3%, and 4 inch knee bolt widths. 

THE OHIO WILLOW WOOD COMPANY 
MOUNT STERLING, OHIO 43143 
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New! N O R T H W E S T E R N 
B . K . C A S T I N G R I N G S 

Three sizes, 6", 7", and 8" ID, easily mounted on 
Berkeley Brim Stand. 

Also available, a special attachment to adapt 
BK Rings to VAPC Stand, and to modify VAPC 
Stand for use with the Berkeley Brims. 

A . J. Hosmer Corporation 
P.O. Box 37 

CAMPBELL, CALIFORNIA 95008 
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customers 
deserve your 
best... 

dorso l u m b a r 
to provide greater support of thoracic region, 

men's model 415 and 417 HS, 
women's model 1173 and 1174 HS. 

truform anatomical supports 
When you display the Truform Seal 
in your windows you're on the way 
to making your store "quality-head
quarters". The Truform merchandise 
you stock and sell is the highest 
quality commensurate with its price. 
When you "fit" Truform supports to 
your customers, you know your 

trained technicians are demonstrat
ing the high quality of their skill. 
Truform fitting service is the highest 
quality fitting possible, because it's 
performed by highly-trained techni
cians. There's no substitute for qual
ity — and no better way to build suc
cess than with the best — Truform. 
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l u m b a r flexion brace lumbo s a c r a l 
FOR CONTROL FLEXION OF LUMBAR. FOR GREATER SUPPORT OF LUMBAR REGION 

MODEL 947 WP OF THE OBESE FIGURE, WOMEN'S MODEL 1170 HS, 
AVAILABLE EITHER FOR MEN OR WOMEN. MEN'S MODEL 445 HS. 

Truform's 400 series men's line — 
1100 series women's line. Truform 
offers the most complete line of 
Lumbo-Sacral Supports available any
where. They provide the positive 
control and support as prescribed. 

Write for your free copy 
of the Truform Red Book, 
an illustrated catalog and 
fitting guide. 

Truform Anatomical Supports sold 
only by Ethical Appliance Dealers 

TRUFOHM 

a n a t o m i c a l s u p p o r t s 

3960 ROSSLYN DRIVE, CINCINNATI, O. 45209 
NEW YORK • SAN FRANCISCO • TEXARKANA 
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SPLINTING IS NOW SIMPLER... 
...EASIER...LESS COSTLY 

w i t h the 

T A R S O ® 
S P L I N T A D A P T O R 

b y M A R K E L L 
the s p l i n t screws on 

in, a m i n u t e ! 

TARSO PRONATOR19 

Open Toe Boot Mild 
Abduction Last 

# 5 7 9 0 

TARSO MEDIUS® Open 
Toe Boot Straight Last 

# 1 6 4 3 

TARSO PRONATOR® 
Open Toe Boot Full 
Abduction Last 

# 1 9 3 4 

We set two little inconspicuous screw holes into the 
sole of each Tarso Pronator® and Tarso Medius9 

open toe boot. Using the screws and wrench that 
we supply free of charge, you can attach a splint, 
or remove it, in just about a minute. 

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

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

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

TARSO® SHOES BY MARKELL ARE IN-STOCK AND ARE SOLD THROUGH THE FINEST SHOE STORES 
AND BRACE AND LIMB HOUSES THROUGHOUT THE UNITED STATES AND IN CANADA. 

Write for our catalog and price list. 

M A R K E L L S H O E C O M P A N Y , 
5 0 4 SAW MILL RIVER ROAD, YONKERS, NEW YORK 

I N C 
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^ealcwttc INTRODUCES 

THE N E W RREP C O S M E T I C G L O V E 

M a d e 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 revolutionary new compound developed by Army Medical 
Biomechanics Research Laboratory. 

P R O S T H E T I C S E R V I C E S 
O F S A N F R A N C I S C O 
46 Shipley Street San Francisco 
California 94107, U.S.A. 362-7431 

(Area code 415) 
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W e e n d o r s e t h e O r t h o p e d i c 
S u r g e o n s ' R e s o l u t i o n o n 

C h i l d r e n ' s F o o t w e a r ! 

"During the past several years, there has appeared in 
the shoe market an ever increasing tendency towards 
'stylizing' children's and teenagers' shoes, an apparent 
attempt by the manufacturers at duplication of the 
adult female's pointed toe styles. In many parts of 
the country, only these 'styled' shoes are available 
for purchase. 

Since it is the aim of the Orthopedic Surgeon to 
'maintain and preserve' the musculo-skeletal system, 
then it is his moral responsibility to guide the proper 
development of the growing child. With this principle 
in mind, and knowing that this improper footwear can 
result in various foot deformities: Be it here resolved 
that the Academy of Orthopedic Surgeons decry the influx 
of these 'stylized shoes' and urge the shoe industry to 
carefully review this problem and to redesign this 
footwear to allow the unencumbered development of 
the growing foot." 

We applaud and endorse this resolution. 
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O u t s t a n d i n g 
C o m f o r t 
f o r t h e 
C u s t o m e r ! 

O u t s t a n d i n g 
P r o f i t 
f o r t h e 
D e a l e r ! 

STOCK ORDERS SHIPPED 
I N 4 8 HOURS 

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. 312, Sturgis, Michigan 

WRITE FOR FREE CATALOG 
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KNIT-RITE offers . . . 
one of the most extensive lines of cervical supports available from any 
single source of supply. All are carried in stock for immediate shipment 
on your orders. 

SOFT COLLARS 
Three soft collars, LEWIN wrap a-
round, the "one size" FOAM, and 
•the dual function COLLAR-HALTER 
combination. 

PLASTIC COLLARS 
Four models WITH OCCIPITAL and 
MANDIBLE PLATES, almost a brace 
at a collar price; and the ORIGINAL 
M Y O collar with either snap or vel-
cro closure. 

6-W1 8401 8. 02 

6-920 20-7979 

WIRE-FRAME COLLARS 
Two models. Often preferred be
cause of the greater comfort, open 
design permits free circulation of 
air. New posterior plate on the 
# 2 0 - 7 9 7 9 . 

CERVICAL BRACES 
Four models, both 4-post and single 
post designs. Two have swivel ad
justments for greater latitude in 
fitting. One available in EXTRA 
SMALL for children. 

20-7970 78-3B105 

A FOUR-PAGE BROCHURE describes and lists the size range on all 
fifteen styles of cervical supports. Write for your copy. 

T H E MIT-RITE e 816 BA 1.0206 PROSTHETIC and ORTHOTIC Facilities 
C O M P A N Y 1121 GRAND AVENUE • KANSAS CITY, MISSOURI 64106 
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An Orthopaedic Surgeon Looks at 

Certification 

By CLAUDE N. LAMBERT, M.D. 

Chicago, Illinois 

An address presented at the Certification Luncheon at the American 
Orthotics and Prosthetics Association Assembly, Colorado Springs, 
Colorado, September 1, 1965. 

When I missed last year's meeting I thought I would not have to give 
a talk this year but I soon found out the invitation was easily carried for
ward another year and hence my appearance here today. 

Prior to World War II my interest in prosthetics was practically nil. 
I am sure that I did what most doctors still do today, namely, told the 
patient to go to a limb shop and have a limb made and that was the end 
as far as I was concerned. The companies selected were frequently on a 
basis of which gave the lowest price or had the best glib talking salesman, 
or both. I knew nothing of check-out, fit, alignment, etc. To me aluminum 
was better than wood—perhaps I should have pursued this further. I often 
wondered how the limb maker happened to be at the patient's bedside when 
the patient returned from surgery following amputation of an extremity. 
While in this groggy post-anaesthetic state an attempt was made to quick 
sell a prosthesis. I found out that the clerk at the admissions desk, for a 
specified fee, was the informer to the prosthetist and the prosthetist was 
putting out payola. Unfortunately this still continues to some extent but I 
do not think it is as rampant as it once was. 

I recall very vividly a child with an upper extremity amputation. We 
had heard of a new type of arm being made in the East, specifically at 
Kessler Institute, and we obtained one. The chief difficulty was that I , 
myself, nor no one at the University had the remotest idea how it was sup
posed to work. The parts of the arm were apparently too delicate for an 
active child. The arm was soon in a state of dis-repair, so extensive that 
further use could not be obtained, and we almost joyfully gave up on this 
one and were very happy in the fact that we would not again prescribe an 
upper extremity prosthesis. 

During World War I I I had many acute amputee patients, but under 
the direction of the Surgeon General I was not allowed to keep these patients 
for definitive care and prosthetic restoration, but, rather these patients were 
transferred to Amputee Centers. This was one good result of the Armed 
Services Medical Care and the real beginning of better prosthetic service. 

On my return to civilian practice I'm afraid I again reverted some
what to my previous status of not being very knowledgeable in regards to 
prostheses and it was only after my initial baptism in the pilot Upper-
Extremity Course at U.C.L.A. in 1952 that I really became, in my own mind, 
prosthetically oriented. 

Since 1952 there has been a considerable change in my own knowledge 
and feelings. As you know, I have been fairly active in the field of educa
tion by helping to conduct the course at Northwestern University Medical 
School and, in addition, have established Amputee Clinics at both the Uni-



VERSITY OF ILLINOIS AND PRESBYTERIAN-ST. LUKE'S HOSPITAL. WITH MY FURTHER 
INTEREST AND KNOWLEDGE OF PROSTHETICS I HAVE BECOME ACQUAINTED WITH THE 
TWO ORGANIZATIONS REPRESENTED HERE TODAY, THAT IS, THE AMERICAN BOARD FOR 
CERTIFICATION AND THE AMERICAN ORTHOTICS AND PROSTHETICS ASSOCIATION. 

LET US GO BACK A FEW YEARS IN THE HISTORY OF YOUR TWO ORGANIZATIONS. 
SOME OF THE OLDER MEN IN THIS AUDIENCE KNOW THE STORY AND I TRUST WILL BEAR 
WITH ME FOR A FEW MINUTES. I AM SURE THAT MANY OF THE YOUNGER MEN DO NOT 
KNOW THIS HISTORY AND I HOPE MY REMARKS, HOWEVER BRIEF, WILL BE INTERESTING. 

THE ORIGINAL TRADE ORGANIZATION WAS CALLED THE ARTIFICIAL LIMB MANU
FACTURERS ASSOCIATION ( A L M A ) . THIS HAD ITS BEGINNINGS IN 1917 AFTER THE 
SURGEON GENERAL OF THE ARMY HAD INVITED THE THEN LIMB MAKERS OF THE 
COUNTRY TO WASHINGTON, D.C. TO DISCUSS THE PROBLEM OF SUPPLYING ARTIFICIAL 
LIMBS TO WORLD WAR I VETERANS. THE MEMBERSHIP OF THIS ASSOCIATION WAS 
MADE UP OF OWNERS OF "ARTIFICIAL LIMB SHOPS," SOME OF WHOM ALSO ENGAGED 
IN THE MANUFACTURE OF ORTHOPEDIC APPLIANCES. 

IN 1946 THE ARTIFICIAL LIMB MANUFACTURERS ASSOCIATION INCREASED ITS 
MEMBERSHIP BY OPENING ITS DOORS TO THOSE WHO MANUFACTURED ORTHOPEDIC 
APPLIANCES AND THE NAME WAS CHANGED TO THE ORTHOPEDIC APPLIANCE AND LIMB 
MANUFACTURERS ASSOCIATION ( O A L M A ) . THIS ORGANIZATION HAS CONTINUED 
EVER SINCE BUT WITH PERHAPS A FINAL CHANGE IN NAME IN 1959 TO AOPA. IT WAS 
FELT THAT THE FIELDS OF ORTHOTICS AND PROSTHETICS WERE BECOMING MORE OF A PARA
MEDICAL SERVICE GROUP RATHER THAN MANUFACTURING, PER SE., BUT THE MANUFAC
TURING COMPANIES WERE NOT TO BE DELETED FROM MEMBERSHIP. 

AS A MEANS OF UP-GRADING THE INDUSTRY AND PATTERNED SOMEWHAT AFTER 
THE AMERICAN BOARD OF ORTHOPAEDIC SURGERY, THE AMERICAN BOARD FOR CER
TIFICATION OF THE PROSTHETIC AND ORTHOTIC APPLIANCE INDUSTRY WAS FOUNDED 
IN 1946 THROUGH THE JOINT EFFORTS OF THE ORTHOPEDIC APPLIANCE AND LIMB 
MANUFACTURERS ASSOCIATION AND THE AMERICAN ACADEMY OF ORTHOPAEDIC 
SURGEONS. 

SINCE THE AMERICAN ACADEMY OF ORTHOPAEDIC SURGEONS WAS ONE OF THE 
CO-SPONSORS, THE BOARD IN ITS BY-LAWS HAS HONORED THE ACADEMY BY HAVING 
AT ALL TIMES THREE MEMBERS OF THE ACADEMY ON ITS BOARD, EACH MAN SERVING 
A THREE-YEAR TERM. 

IN 1959 THIS CERTIFYING BOARD CHANGED ITS NAME TO ITS PRESENT TITLE OF 
AMERICAN BOARD FOR CERTIFICATION IN ORTHOTICS AND PROSTHETICS OR THE MORE 
FAMILIAR ABC. THUS, WE HAVE TWO SEPARATE AND DISTINCT GROUPS, AOPA 
WHICH IS PRIMARILY A TRADE ORGANIZATION AND MUST ABIDE BY TRADE PRACTICE 
RULES AS SET UP BY THE UNITED STATES GOVERNMENT, AND A CERTIFYING GROUP 
WHICH CERTIFIES AS TO THE COMPETENCY OF BOTH FACILITIES AND INDIVIDUALS TO 
ASSURE THAT THE PATIENT WILL RECEIVE THE BEST POSSIBLE APPLIANCE. 

MOST OF YOU WILL REALIZE THAT SO FAR THE GREATER INTEREST SEEMS TO HAVE 
BEEN SPENT ON PROSTHETICS AND THIS WAS VERY PROBABLY JUSTIFIED BY THE FACT 
THAT PROSTHETICS NEEDED MORE UP-GRADING. AT THE PRESENT TIME, AND IN THE 
IMMEDIATE FUTURE, YOU CAN ALL SEE THAT THE TREND IS TOWARD IMPROVING OR
THOTICS SUCH AS THE NEW STUDY OF SPINE BRACES, THE MILWAUKEE BRACE AND THE 
NEW UNIVERSITY OF CALIFORNIA ANKLE BRACE, ETC. 

ONE MIGHT NOW ASK WHAT IS THE ADVANTAGE OF BELONGING TO AOPA CERTIFIED. SIMILAR QUESTIONS WERE ASKED WHEN THE AMERICAN BOARD OF 
ORTHOPAEDIC SURGERY WAS ORGANIZED. DOCTORS HAD THEIR M.D. DEGREES, THEIR 
LICENSE TO PRACTICE AND IT SEEMED IN THE EARLY DAYS THAT ALL BOARD CERTIFICATION 
DID WAS TO MAKE ONE ELIGIBLE TO WORK IN A CHARITY CLINIC SINCE IT WAS EASY TO 
STATE THAT ONLY CERTIFIED BOARD MEN WOULD BE ACCEPTED. DURING THE YEARS, 
HOWEVER, BOARD CERTIFICATION HAS BECOME MANDATORY FOR APPOINTMENT AND 
PROMOTION ON HOSPITAL STAFFS, UNIVERSITIES, ETC. 



Some of the older Orthopaedic men expressed the belief that we were 
training and certifying too many orthopaedic surgeons and if the trend 
continued the older men would soon be out of business. This has proved 
to be exactly untrue. Each year more and more young men are certified by 
the Board, more and more cities are represented by certified men and the 
older man has not been put out of business. Competition has improved the 
quality of Orthopaedic Surgery. 

A similar situation probably exists in prosthetics and orthotics. Some 
may have resisted the increase in certified facilities for fear that this would 
make more competition and/or less income. Americans as a whole are a 
gregarious lot and wish to be with their own "kinfolk" and hence this to
getherness is one reason for becoming certified. One does not like to be on 
the outside looking in but prefers to be an active participant. 

In this country today it is estimated there are approximately 1200 
facilities dealing in prosthetic and orthotic services. Of these slightly more 
than -100 or approximately one-third are certified by ABC. About 200 
facilities are certification eligible. By this is meant they are owned or 
managed by a certifee or they employ a certifee who would thus make them 
eligible. I t would seem to me that this group of 200 facilities should be 
the next group to become certified. Why, since they are eligible, have they 
not joined? What can AOPA and ABC do to convince these facilities of 
the desirability and probably the necessity of becoming certified. At my 
own clinic at the University of Illinois, only certified prosthetic facilities are 
utilized. Similarly in the Veterans Administration, only certified facilities 
are recognized. My private cases are referred only to certified facilities 
because I am properly oriented. Under a provision of the Medicare Bill, 
those of 65 and over who are eligible for Medicare benefits, also become 
eligible for prosthetic restoration. I am sure that restrictions will be made 
to the extent that only certified facilities may participate in this plan as is 
now in effect with the Veterans Administration. As a result there should 
be a rush for certification requests. 

Of the remaining 600 facilities, about 100 are institutional facilities 
which in a great many instances, should be certified. Here again, the 
stimulus for certification is going to have to come from the doctors on that 
staff insisting upon certified personnel and then facility certification. I can 
speak quite freely on this subject since at the two institutions where I work 
we do not have certified personnel in orthotics. All of our prosthetic work is 
referred to certified facilities. At the University we have available a faculty 
appointment for a research engineer in Orthotics and/or Prosthetics but 
so far we have been unable to fill this position. I am sure that when this 
position can be filled there will go with it a request for a certified orthotist 
or one who is eligible for certification. At the private hospital it is now 
a matter of replacement when the present incumbent retires in the near future. 
This incumbent is an old style orthotist, having been making braces for forty 
years but who was never stimulated to become a certifee and now it is too 
late. I am sure similar situations are present at many institutions and the 
stimulus for certification again, I believe must come from the attending 
staff doctors. 

This is similar to several instances when the American Board for 
Orthopaedic Surgery was formed. At that time certification was granted 
all of those of professorial rank if they would only apply. This one man 
did not apply, stating that he felt the Board would never amount to any
thing. Some ten years later when the Board had proved itself, he then applied 
and was informed that despite his academic title he would have to take 



the examination. He was sure he could not pass and did not take the 
examination and never did become certified. There may be other orthotists 
in a similar situation and to my mind the ruling on these men becoming 
certified must be an individual matter. 

There are about 100 additional facilities which could and probably 
should be certified except for the lack of having certified personnel and 
thus openings are present for newly trained men. In addition approximately 
70% of the eligible facilities of AOPA are certified by ABC. What about 
the other 30%? The arguments as stated above very definitely apply here. 

Certification must be considered, first of all, an honor, secondly, as a 
badge of achievement of having passed the Board examination, and, thirdly, 
a necessity for membership. 

A great deal of this stimulation to this group must come from within 
the membership of your two organizations, from personal contact, and 
also from doctors who are prescribing the prosthetic and orthotic appliances. 

I have just received the Report of the Committee on Facilities. I quote 
from that report, "During the year, the Committee certified nineteen (19) 
new facilities: eight (8) in prosthetics, seven (7) in orthotics and four (4) 
in prosthetics and orthotics. In addition, one (1) facility was reinstated, 
four (4) facilities were granted extension of title. During the same period, 
two (2) facilities were rejected by the Committee. At the time of this 
report, thirteen (13) applications for facility certification are in process; 
two of which were in process at the time the 1964 Report was prepared." 

What is of more importance to me is the fact that during that same 
period 26 facilities had their certification terminated in 1964 and 40 since 
1961. Of the group 7 have been re-instated. I t is interesting to note the 
reasons for the termination of certification. Of the 40 facilities since 1961 
48% LOST CERTIFICATION BECAUSE THEY LOST CERTIFIED PERSONNEL. THIS really 
means an opening for newly Trained and certified personnel and such facilities 
should be encouraged to obtain new certified personnel, and thus regain 
certification. 30% OF this group LOST certification because the facility was 
dissolved. 18% or 7 facilities expressed either disinterest or dissatisfaction 
and withdrew. I feel this is a group that should be very carefully studied 
by your Board. What are the disinterests and why the dissatisfactions? 
If we can obtain these answers we can perhaps prevent such termination 
of certification in the future. 

This brings us back to the role of the relationship between the American 
Academy of Orthopaedic Surgeons and the American Board of Orthopaedic 
Surgery and your two organizations. Since its inception you have had at 
least sixteen Orthopaedic Surgeons serve on your Board. This group of 
sixteen, I am sure, is definitely orthotically and prosthetically oriented as 
to the necessity of both facility and individual certification. But what about 
the remaining almost 3000 members of the Academy? It is to this group 
that I think our communications have broken down. There is not a suffici
ently large number of Academy members who are prosthetically and or
thotically oriented. I would venture to guess that not over 50% know of 
AOPA and ABC and are still prescribing a prosthesis in the old fashioned 
way of telling the patient to go to a limb shop and obtain a leg. 

In addition there is a group of general surgeons who do a large per
centage of the amputee work who are definitely not prosthetically or orithotically oriented. This would include the vascular surgeons. At the pri
vate hospital where I work I established an Amputee Clinic knowing that 
the majority of the amputations done on the general surgery service were 
being referred to limb shops without a prescription and no means established 



for check-out, training, etc. Slowly this is being changed by personal con
tact with the general surgery group and by inviting them to attend Amputee 
Clinics (which they do not do) but the fact that there is an Amputee Clinic 
has begun to make an impression on them. 

This local situation I am sure is repeated many times over throughout 
the country. It is this group of both Academy members and general 
surgeons that we must educate to the fact that there are certified facilities 
and referrals should be made only to certified facilities. To do otherwise 
would be foolhardy and could be likened unto an orthopaedic surgeon re
ferring a patient to a chiropractor for consultation. 

Since the advent of the prosthetic schools at New York University, 
Northwestern University and U.C.L.A. many of our younger orthopaedic 
surgeons are being exposed to orthotics and prosthetics and thus should 
be much better oriented. It is this group that I look forward to in the 
future of being in command of orthopaedic programs and I am sure will 
stress the necessity of cooperation with certified facilities. 

In turn however, the certified facilities by precept as well as example 
must prove to the orthopaedic surgeon that they warrant his referrals. This 
is done by providing adequate, clean, convenient facilities. They request and 
follow a definite prescription. Their conduct is on a professional level at 
all times. In the facilities adequate consideration must be given to children 
and female patients, in that female attendance and help is mandatory. 
This not only makes good sense but may prevent a law suit. Patients must 
not be left unattended since a fall may again provoke medical-legal problems. 

The remaining group comprising about 400 facilities are chiefly in 
fringe areas, such as drug stores, corset shops, and surgical supply houses 
and mail order brace shops. In one respect these drug stores and corset 
shops cannot be eliminated. I am sure that if a manufacturing company 
of corsets, say for example, would sell to only certified facilities, they might 
be held in restraint of trade and this is why you can see these same corsets 
made by " X " company on sale at certified facilities but also in dry goods 
stores, corset shops, etc. wherein there is no supervision as far as the manu
facturing company is concerned and certainly not as far as AOPA is con
cerned. This becomes a very touchy subject. Considerable question has 
been raised about a certain exhibit that was shown at our last Academy 
meeting wherein a non-certified facility demonstrated a line of corsets, this 
in direct competition to a similar display of corsets from certified facilities. 
One question here; which certified facility or AOPA member made these 
corsets for this company? These were probably under a private brand name. 

We might sum up this brief discussion by stating that there are two 
areas that must be further investigated and improved and/or educated. 
The first is the approximately 200 facilities that could very rapidly and 
easily be certified. The stimulus for such certification must come from 
within the present certified group. In other words, you men here must be 
further dedicated to the task of convincing these facilities and men of the 
value of certification. This will probably be most effectively done on a 
personal appeal basis. 

The second group or the institutional facilities will only be changed 
when the attending doctors demand it and they will demand it only when 
they become better oriented and educated as to prosthetics and orthotics 
and the orthopaedic surgeons as a group become aware of the fact that 
AOPA and ABC do exist. This can be accomplished by direct personal 
contact of those orthopaedic surgeons who are knowledgeable imparting 
further information to their colleagues. The fundamental group to be such 
leaders in this field are those who have become adequately oriented by: 



1. SERVING ON YOUR BOARD. 
2. pARTICIPATING IN ACTIVITIES OF CPEO AND CPRD AND THEIR SUB-COM

MITTEES. 

3. CLINIC CHIEF OF JUVENILE AMPUTEE PROGRAMS. 
4. PRESENTING FURTHER INFORMATION TO THE ACADEMY MEMBERS BY PAPERS 

PRESENTED AT THE ACADEMY MEETINGS AND INFORMATION NOTES IN THE 
BULLETIN. 

5. STRESSING TO THOSE ATTENDING THE ORTHOTIC AND PROSTHETIC COURSES THE 
RELATIONSHIP OF AOPA AND ABC TO THE SPECIFIC PROBLEM. 

A FINAL LOOK FROM MY OWN PERSONAL VIEWPOINT ON CERTIFICATION: I DO 
NOT FEEL THAT ONCE A FACILITY HAS BEEN CERTIFIED, THAT THIS MEANS CERTIFICATION 
FOREVER. I PERSONALLY HAVE INSPECTED OR VISITED MAY SHOPS THROUGHOUT THIS 
COUNTRY, USUALLY UNANNOUNCED. SOME HAVE MADE A VERY EXCELLENT IMPRESSION 
ON ME. OTHERS I HAVE FOUND EXTREMELY DIRTY, THE PERSONNEL UNKEMPT AND 
THE WHOLE ATMOSPHERE ANYTHING BUT ATTRACTIVE. I AM SURE THAT THIS IS THE 
USUAL APPEARANCE SINCE MANY PATIENTS HAVE SUBSTANTIATED THE CONDITION OF 
THESE SHOPS. 

THE RESIDENCY TRAINING PROGRAMS FOR ORTHOPAEDIC SURGEONS ARE SUPER
VISED BY A JOINT COMMITTEE CALLED THE RESIDENCY REVIEW COMMITTEE AND MADE 
UP OF MEN REPRESENTING THE COUNCIL ON MEDICAL EDUCATION OF THE AMERICAN 
MEDICAL ASSOCIATION AND THE AMERICAN BOARD OF ORTHOPAEDIC SURGERY. 
EACH AND EVERY TRAINING PROGRAM IS REVIEWED BY THIS COMMITTEE AT LEAST ONCE 
IN THREE YEARS. THIS IS NOT A PAPER REVIEW, BUT AN ON-THE-SPOT INSPECTION 
OF PHYSICAL PLANT, TEACHING PROGRAM, LIBRARY, OPERATIONS, ETC. ANY DE
FICIENCIES ARE LISTED, AND THE PROGRAM HAS ONE YEAR TO MAKE CORRECTIONS. 
IF CORRECTIONS ARE NOT MADE THE PROGRAM MAY BE AND OCCASIONALLY IS COM
PLETELY DISAPPROVED AND DROPPED. IF THIS CAN BE DONE IN MEDICAL EDUCATION, 
CANNOT FURTHER EVALUATON BE DONE AT REPEATED INTERVALS ON EXISTING FACILITIES? 

SIMILARLY ALL HOSPITALS ARE INSPECTED ON A ROUTINE BASIS BY THE ACCREDITA
TION COMMITTEE OF THE AMERICAN MEDICAL ASSOCIATION AND THE AMERICAN 
HOSPITAL ASSOCIATION AND IF THE HOSPITAL IS FOUND WANTING, ACCREDITION 
CAN BE DENIED. EVEN THE COOK COUNTY HOSPITAL OF CHICAGO HAD TO MAKE 
SPECIFIC CHANGES IN VIEW OF THE CRITICISM OF THIS ACCREDITATION BOARD, ES
PECIALLY CLEANING UP THE PLACE AND THE OVERCROWDING. 

WE ALL TEND TO BECOME LAZY AND SELF ASSURED AND IT MIGHT BE A GOOD 
IDEA TO CONSIDER REAPPRAISAL OF FACILITIES. I CAN ALREADY HEAR SOME OF YOU 
IN THIS AUDIENCE BEGIN THE DISCUSSION THAT SUCH A SUGGESTION FOR RE-INSPECTION 
SHOULD NOT COME FROM A PHYSICIAN MEMBER OF YOUR BOARD. HOWEVER, WHEN 
I ACCEPTED A POSITION ON YOUR BOARD IT WAS WITH THE IDEA THAT I WOULD DO 
AS IF I WERE AN ACTUAL MEMBER AND SAY WHAT I FELT WOULD BE THE BEST FOR YOUR 
ORGANIZATION. 

YOU WILL RECALL THAT I PREVIOUSLY EXPRESSED MYSELF IN REGARDS TO A PROS
THETIST BEING A PART OF A SURGICAL TEAM. IN THE TWO YEARS SINCE I DISCUSSED 
THIS MATTER THERE HAS COME INTO BEING THE IMMEDIATE POST-OPERATIVE APPLICA
TION OF A PROSTHESIS. IN THIS EXPERIMENTAL STUDY THE PROSTHETIST DOES COME TO 
THE OPERATING ROOM AND BEGINS HIS WORK IN THE OPERATING ROOM AS SOON AS 
THE WOUND IS CLOSED. HE DOES NOT HOWEVER, ASSIST WITH THE ACTUAL OPERATIVE 
PROCEDURE AND I THINK THIS IS CORRECT. 

IT HAS BEEN MY PRIVILEGE FOR THE LAST TWO YEARS TO BE ON THE COMMITTEE 
ON FACILITY CERTIFICATION OF YOUR BOARD AND AS SUCH HAVE FREELY EXPRESSED 
MY OPINION, EITHER APPROVAL OR DISAPPROVAL OF CERTIFYING FACILITIES. IN THIS 
SAME SPIRIT AND FROM MY PERSONAL OBSERVATION OF FACILITIES I WOULD LIKE TO 



suggest that your Board consider the idea of routine re-inspection of facilities 
to make sure that the initial standards which gave them certification are 
maintained. 

Also to be considered is the sometimes apparent confusion between 
facility and personnel certification. One additional item is the requirement 
for membership in AOPA. True, we cannot and should not go backwards. 
Our theme today is looking to the future. I f so, then may not certification 
by ABC be a pre-requisite to membership in AOPA, similar to Board Cer
tification being a requirement for membership in the American Academy of 
Orthopaedic Surgeons. 

I f we—ABC and AOPA are to be "merged" at the top level, should 
not some of the merging begin at membership level as well. 



Birth Defects Bracing— 

Why, When and How Much 
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ORTHOTICS AND PROSTHETICS ASSOCIATION, COLORADO SPRINGS, COLORADO, 
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AS YOU ARE PROBABLY AWARE, THE WORD Orthopedic IS DERIVED FROM TWO 
GREEK WORDS, THE COMBINATION OF WHICH MEANS straight child. NOWHERE IS 
THIS DERIVATION MORE APPROPRIATE THAN IN THE BRACING OF THE CHILD WITH BIRTH 
DEFECTS. AMONG THE LAITY, THE DESIGNATION AS AN ORTHOPEDIST IS FREQUENTLY 
MISUNDERSTOOD, MISPRONOUNCED, AND CONFUSED WITH OTHER SPECIALTIES OR EVEN 
NON-MEDICAL OCCUPATIONS. HOWEVER, IT is EASIER TO SAY THAN ORTHOTICS AND 
PROSTHETICS, SO MAYBE THERE IS HOPE FOR US. I'LL NEVER FORGET AN AMPUTEE 
WHOM I EXAMINED FOR EVALUATION OF ALLEGED TOTAL DISABILITY. IT WAS ON A 
HOT SUMMER DAY, AND EIGHT OF THE TEN CHAIRS IN MY AIR-CONDITIONED WAITING 
ROOM WERE OCCUPIED BY THE MAN, HIS WIFE, AND THEIR SIX SMALL CHILDREN. HE 
ARRIVED ON CRUTCHES WITH ONE PANTS LEG APPROPRIATELY FOLDED UP AND PINNED, 
SO MY FIRST QUESTION WAS: "DON'T YOU USE A PROSTHESIS?" HE BRISTLED AND 
SAID, "CERTAINLY NOT! WE'RE CATHOLIC." 

THOSE OF YOU WHO REMEMBER THE EARLY MODEL T FORDS WILL RECALL THAT 
THE ONLY WAY TO START THEM WAS BY CRANKING, AND SO THAT ONE PERSON COULD 
DO THE JOB, THE CHOKE HAD AN EXTENSION ON A LITTLE RING AT THE FRONT OF THE 
CAR SO THAT THE USUALLY SWEATING AND SWEARING CRANKER COULD ALSO CHOKE— 
WHICH HE SOMETIMES DID. THEN progress CAME ALONG WITH THE BATTERY- POW
ERED STARTER, AND THE CHOKE GOT MOVED INSIDE. THIS WAS FINE AS LONG AS 
EVERYTHING WORKED SMOOTHLY, BUT ON THE NOT-INFREQUENT OCCASIONS WHEN IT 
BECAME NECESSARY TO CRANK, SOMEONE BAD TO SIT IN THE CAR TO MAN THE CONTROLS. 
MY FATHER WAS A POWERFUL MAN—HE HAD POWERFUL MUSCLES, A POWERFUL SENSE 
OF JUSTICE, AND A POWERFUL TEMPER. AS HE WOULD CRANK, IT WAS MY MOTHER'S 
HAZARDOUS DUTY TO MANIPULATE THE CHOKE. IF THE MOTOR WOULDN'T START— 
OR EVEN WORSE, IF IT STARTED BRIEFLY THEN DIED—DAD WOULD STRAIGHTEN UP AND 
SHOUT IN A VOLUME INDICATING HE ASSUMED MOTHER WAS IN THE TRUNK AND STONE 
DEAF, "DID YOU CHOKE IT?" HE REALLY SHOULD HAVE BEEN A LAWYER. AT THIS 
POINT, HE HAD HER TRAPPED. IF THE ANSWER WAS " N O " HE WOULD ASK, "WELL, 
WHY DIDN'T YOU?" IF THE ANSWER WAS "YES" HE WOULD SAY, "WELL NO WONDER! 
YOU CHOKED IT LOO MUCH." THIS WAS MY INTRODUCTION TO THE "TEAM APPROACH." 

INCIDENCE, AND GOALS OF TREATMENT 

TODAY, THE PROBLEM IS EVEN MORE COMPLEX. CARS ARE PROVIDED WITH 
NEITHER A CRANK NOR A CONTROLLABLE CHOKE, SO IF THE FAMILY BUS DOESN'T START, 
YOU HAVE TO CALL A SPECIALIST. UP UNTIL THE ADVENT OF EARLY MENINGOMYELOCELE 
REPAIR WHICH WAS PIONEERED BY DOCTOR M.P. SAYERS OF COLUMBUS IN 1 9 5 4 , 
THE TREATMENT OF CHILDREN WITH BIRTH DEFECTS WAS IN THE MODEL T ERA. WITH 



the development in 1956 of the Holter valve for ventriculo-jugular shunts to 
prevent hydrocephalus, we have moved into the modern age of such treat
ment, with complexities demanding the team-of-specialists approach. As 
with any team, communication among all team members is essential, not only 
in defining our goal, but also in determining the "plays" that we hope will 
lead us in that direction. In this regard, we should never lose sight of the 
fact that the most important members of the team are the patient and his 
family. Too often we tend to set goals and because we are too busy, too 
erudite to converse in lay language, or too impatient to repeat, we do not 
communicate what we are trying to accomplish. 

Not only the doctors, orthotists, and therapists, but ALL persons 
associated with ANY phase of the care of a child with birth defects should 
be oriented and re-oriented as often as necessary to make sure everyone 
knows what to do and why. This includes not only the parents, but also 
the grandparents, baby-sitters, etc. A brace applied only to maintain cor
rection of club feet may be completely successful. But it is a disappointing, 
dismal failure if through our errors of omission the parents have expected 
this brace to make the child walk. 

The problem of care and bracing of children with birth defects is a 
growing one. There are 250,000 such children born annually in the United 
States. Of these, 6 0 % involve the musculoskeletal system either directly, 
or indirectly through the nervous system. This means that each year there 
are 150,000 new patients who are potentially in need of bracing. I say the 
problem is growing for two reasons: So far, the prevention of birth defects 
had been pretty much incidental to improving prenatal maternal health. 
The factors which may have a role in the production of birth defects, such 
as trauma and exposure to radiation and toxins, are on the increase. Im
proved obstetrical care reduces the likelihood of a miscarriage which may 
be nature's way of aborting an abnormal baby. So we may actually see 
an increase in the number of live births producing children with these 
defects. Coupled with this is the reduction in mortality rate in these children. 
Formerly, many such children died in early life of infection, hydrocephalus, 
or later complications in other organs such as the urinary system. Repair 
of the defects, shunting, urological procedures, antibiotics, etc., are keeping 
increasing numbers of such patients around for longer and longer times. 

BRACING PROBLEMS 

I shall confine my remarks this afternoon to bracing of the trunk and 
lower extremities. The birth defects child presents some bracing problems 
peculiar to this disorder, as contrasted to other forms of paralysis such as 
we see in polio, cerebral palsy, and trauma. In polio and cerebral 
palsy, we are dealing with motor abnormalities only. With trauma, we deal 
with motor and sensory problems, but we are usually working with a pro
portionate body, a normal mentality, and normal upper extremities. By 
contrast, bracing of the child with a meningomyelocoele must consider the 
combination of motor, sensory, trophic, and mechanical factors. The motor 
problems are principally those of flaccidity and un-opposed muscle pull. 
These factors may give rise to early or late complications such as scoliosis, 
hip dislocation, and club feet. True spasticity is rare, but unfortunately 
rigidity and contracture are not. This makes either conservative or even 
surgical correction of some deformities very difficult, as manipulation fre
quently produces a compensatory deformity rather than correcting one. 
For example, we have all seen attempts to force a hip into extension in a 
brace, produce a deforming increase in the lumbar lordosis intsead. Like-



wise, bringing a femur from an abducted position to the vertical line may 
do so only by the production of a tilted pelvis and scoliosis. Lack of bowel 
and bladder control presents hygiene problems in braces about the pelvis. 
Sensory loss makes the development of pressure sores an ever-present 
danger. Trophic disturbance and the attendant bone softening frequently 
cause pathological fractures when an otherwise innocuous force is applied 
to a deformed limb. Since this usually occurs in an anesthetic limb and the 
patient therefore does not offer protestations of pain, the parents should be 
advised of this possibility so that prompt treatment can avoid further de
formity. I say they should be advised rather than warned, since any indi
cation that such a fracture is a catastrophy or a sign of parental brutality 
results in such a fear of passive exercise and brace application that the 
parents are likely to do neither properly. The local mechanical problems 
facing the orthopedist and the orthotist require some engineering ingenuity. 
One must not only avoid pressure on a gibbus at the site of the defect, but 
also must frequently support a collapsing trunk. Commonly a Bricker 
stoma or "rosebud" must be by-passed. Once adequate braces are on the 
patient, the use thereof may be complicated by hydrocephalus which causes 
a disproportionate head size and weight, impaired mental processes, and 
inability to use the upper extremities normally. 

CLASSIFICATION OF BRACES 

I have attempted to highlight the scope and problems of bracing the 
child with birth defects. To discuss the when, why, and how much, re
quires a classification of braces. I like to think of braces in one or more 
of four classes: Preventive, corrective, supportive, or functional. The earli
est applied braces may fall into the preventive or corrective categories. 
These may be applied long before the child is ready to assume the vertical 
position. The preventive brace is of simple design, sometimes with no joints 
at all, and is used to prevent either the occurrence of a deformity or the 
recurrence of a deformity that has been previously corrected. Since they 
are easily applied, these uncomplicated braces, besides benefiting the patient, 
are very valuable training material for the parents who have a tendency 
to be terrified by the application of cold steel and impersonal leather to their 
infant. Corrective braces with cams, adjustable tension, or what not, can be 
applied during this same period of infancy. Here I think I should again 
interject communication with and instruction of the parents. Not only 
should the parents be thoroughly instructed in how and when to put on the 
braces, we should make sure they have simple tools such as a Phillips screw
driver and an Allen wrench. There is nothing more discouraging than to 
work hard to prevent or correct a deformity, only to discover later that 
you have been defeated by a loose screw which didn't seem worth the trip 
to the brace shop. The next type of brace is the supportive brace which 
can be applied anytime one would ordinarily otherwise expect the child to 
stand. This is usually between one and two years of age. This is probably 
the most neglected and most misunderstood phase of bracing. I am fre
quently asked: "Why are you putting these extensive braces on this child 
when he is too young to walk, and with all his troubles he may never walk?" 
In the first place, the supportive brace may embody elements of the preventive 
or corrective brace. Even if it does not, and even if the ultimate goal is 
not independent ambulation, there are still many benefits to be gained by 
having the child spend some lime in the vertical position. Trunk support 
facilitates the development of more normal gastrointestinal, cardiovascular, 
and respiratory functions. The stress thus applied to the lower extremities 



stimulates better bone structure and minimizes the osteoporosis of disuse. 
Getting into the vertical posision helps produce better eye coordination, 
balance, and hand skills. In this position, gravity assists rather than 
retards adequate urine drainage. Not the least of the benefits is the psycho
logical effect on the child who now sees himself in the same position as the 
people around him. and is thus better able to relate and imitate. Functional 
braces may incorporate features of the preceeding three. They are applied 
after, or are a modification of the supportive brace. Here is where it be
comes vitally important to establish a goal and let everyone know what 
that goal is. A new goal can be advanced after an old one has been 
attained with no sweat. However, if because of initial over-enthusiasm, 
one has to repeatedly lower his sights, this may well appear in the eyes of 
the parents as a discouraging failure. Obviously, an adequately braced child 
who needs the support of a standing table and who cannot stand by holding 
onto something with his hands is not vet ready to master functional braces 
in parallel bars or crutches. Parents who should be happy that their child 
can walk with braces and crutches may be very unhappy if they have belived the goal was ambulation with braces only or no assistive devices at all. 
In functional bracing of the trunk and lower extremities, adequate support 
should never be sacrificed for mobility- A good rule is to make the braces 
as extensive as necessary to achieve support, then permit as much mobility 
as is possible without compromising the former. As the child demonstrates 
that he no longer needs some part of the brace such as hip locks, corsets, 
or dorsal extensions, they can be removed. This proposition of early over-
bracing has some merits. Undesirable postures and habits are avoided. 
For example, there is no harm in a child with normal musculature crawling, 
since he will develop the wherewithal to assume the erect position and then a 
more acceptable efficient propulsion. However, a child who is going to 
have to depend on some supportive device may he quite resistive to such 
assistance and future treatment if because of underbracing he discovers the 
easier, faster way of getting from one place to another is by crawling or 
scooting. Again it is bad psychology for both the patient and parents to 
keep adding parts to an inadequate brace. Conversely, elimination of a part 
indicates progress and reward and thus encourages future enthusiasm and 
cooperation. 

SUMMARY 

We have a small terrier named Laddie whose entire existence of one 
year has been either in the confines of the house or on the end of a leash. 
Since his only canine companionship is an elderly male cocker who waddles 
into our yard at mealtime, Laddie gets quite excited about Victor's visits. 
In fact, he gets so excited we wonder if he may not be a bit queer. After 
the exchange of a few perfunctory sniffs. Victor with the wisdom of senior
ity, makes straight for Laddie's bowl of Pard. Laddie, with his ambivalent 
enthusiasm, continues his investigative sniffing. By the time he has con
firmed that the rear end of Victor is male, the front end of Victor has con
sumed all the food. My remarks to you today have attempted to emulate the 
front end of Victor: concentrating on the basic principles and meat of the 
problem, and not being concerned with the possibly more glamorous and 
heroic aspects. 

The when, why, and how much of birth defects bracing can be summed 
up: Brace early. Brace for prevention, correction, support, or function. 
Over-brace, then eliminate as indicated. Thank you. 



The I.N.A.I.L. Myoelectric B/E Prosthesis 

By HANNES SCHMIDL 

Director, Institute Nazionale per L'Assicurazione Eontro Glie 
Infortuni sul Lavoro, Budrio, Italy 

EDITOR's NOTE : The following article was presented at the 
AOPA National Assembly in Colorado Springs, Saturday morning, 
September 4th, 1965. Otto Bock Orthopedic Industry, Inc. of 
Minneapolis, is distributor of the I.N.A.I.L. system. Questions 
relating to the component parts and availability of the system 
may be referred to them. 

I appreciate the opportunity to speak before this group of American 
Orthopedic Specialists on the subject of I .N.A.I.L. Myo Electric Prosthesis. 

I shall enter immediately into the subject dealing with the details and 
technical characteristics of the prosthesis itself. First of all, I should like 
to explain the meaning of the expression "Bio-Myo-Electric." 

The term "bio-myo-electric" derives from the Greek "bios" meaning 
life or body and "mios" meaning muscle. From this it may be understood 
that muscular current is being utilized to operate artificial limbs. Here is 
how it works. 

I.N.A.I.L. System: Prosthesis, battery pack, and amplifier 



View of B/E Arm, Hand, and Amplifier and Battery Pack (complete system) 

The central nervous impulse originating from the brain travels along 
the neurone causing muscular contraction. At the level of the neural plate 
and the tendons this impulse generates high frequency electrical waves of 
very low potential. 

Electromyology has recorded these signals both in depth (muscular 
mass) and at the surface. We are interested in the surface, or contact der
ivation. 

Through the use of electrodes and by exploiting the gain of a transistor 
amplifier; micro-relays and electrical circuits can be closed. Furthermore, 
using electrical or pneumatic power, one can thus obtain movements. 

The two pairs of contact electrodes can pick up an electrical impulse 
as small as 20 - 30 microvolts (a microvolt is one millionth of a volt) from 
a dry normal skin surface overcoming even a fairly thick fatty layer. 

The muscles of the amputation stump retain the property of emitting 
impulses strong enough to be picked up and amplified to the point of 
securing the closure of relays. Our transistor amplifier gives an effective 
gain of 40 to 100 thousand times and can be adjusted according to the need. 

On a below-elbow prosthesis, two terminal relays operate the electrical 
circuits. A pair of electrodes placed over the flexor muscles close the fingers 
of the artificial hand. Another pair of electrodes placed over the extensor 
muscles open the hand. The action is smooth, accurate and, if desired, 
strong. 

The sensitivity of the grip is such that the tips of the fingers can pick 
up an egg without crushing the shell, or lift a weight of 33 pounds. 

An important feature of our design is the micromotor. It is of greatest 
importance that the micromotor begins to operate only if the muscle begins 
to contract. Thus, once the amputee has grasped an object, he does not 
have to concentrate on keeping the muscle contracted to maintain his grip. 

With this type of prosthesis the stumps in which pronation and supina
tion have been preserved can move freely since, by means of suitable calibra-



tion of the amplifying apparatus, the pronator and supinator impulses do 
not interfere with flexo-extension and therefore with closing and opening. 
At the same time, opening and closing can be achieved in both maximum 
pronation and supination. 

A prosthesis for a person with the forearm amputated consists of: 
battery — amplifier — hand. 

Battery—The battery supplies power for closing and opening the fingers 
of the hand and power for the operation of the amplifier. The consumption 
of the amplifier is very little whereas that of the motor is considerable. 
However, experiments have been carried out, always under strain, in which 
a minimum of 1400 movements and more have been obtained. 

It is considered that the utilization of an artificial hand involves a series 
of about 400 movements a day. Therefore, the effective use of the hand is 
assured for at least two days before the battery requires recharging. 

The battery, 6.8 x 2.4 x .65 inches (172 x 60 x 16mm) in size, can be 
recharged. It is slightly curved in shape so as to fit against the abdominal 
belt on which it is placed. It weighs 12.34 ounces (350 grams), and is 
made up of nickel-cadmium elements. Its average tension is 12 volts, and its 
capacity 0.45 amp. hrs. 

The various components of the prosthesis are connected by special highly 
screened leads and plugs. 

The Amplifier—The amplifier with transistors is enclosed in a casing 
measuring 4.15 x 2.4 x 0.8 inches (105 x 60 x 20mm) with a total weight 
of 4.6 ounces (130 grams). It is made up of two identical silicon transistor 
channels having a total gain of over 40,000. 

The transistors are coupled in a special way so as to make it possible 
to amplify a band of frequencies involved in the myoelectric field. Fre
quencies above and below these vales are filtered out. In this way an ampli
fier has been achieved that cuts out disturbances due to house current dis-

Electromyometer used to determine optimum placement for electrodes 



tribution as well as disturbances set up by the micromotor and broadcast 
transmissions. Through a potentiometer, the total gain of each single 
channel can be adjusted. This makes possible excellent adaptation of the 
prosthesis both as between individual and individual and, on the same indi
vidual, as between the electrodes placed on the flexor muscles or on the 
extensor muscles. 

Hand—The hand, in plastic, is articulated at the junction between the 
metacarpal bones and the phalanges of the long fingers and of the thumb 
by means of ball-bearings; the fourth and fifth fingers are included in the 
movement of the second and third and are made of an elastic material. In 
the wrist cavity there is housed an electric micromotor which, through a 
reduction gear and a mechanical device incorporating screws and a slider 
with levers, operates the fingers. In particular this mechanism is made up 
of an electric motor with reduction gear and mechanical device in a single 
unit. 

The micromotor operates on direct current and turns over at 15,000 rpm. 
The total weight of the hand is about 12.34 ounces (350 grams). 
The strength of the grip at the tips of the fingers (measured by the 

dynamometer) reaches about 15 1/2 lbs. (7 kgs), while with a pincer grip it 
can lift about 33 lbs. 

To operate the prosthesis, the brain orders the flexor muscle to contract. 
This generates tiny signals called electro myographic, or E M G potentials. 
These E M G signals are picked up by the surface electrodes built into the 
socket of the prosthesis and amplified so as to run the small micromotor 
in the hand. 

I f the amputee wants a strong grip, he continues to order the flexor 
muscles to contract. Each command strengthens the grip until it reaches 
the maximum force. Conversely, when a light grasp is desired, the hand can 
be closed softly over the object. Ordering the muscle to contract further 
the amputee can progress from a soft grip to a strong grip thereby crushing 
or compressing any fragile or soft object in his artificial hand. 

Left to right—John R. Hendrickson, Hannes Schmidl, Nino Zagnioni (Electrical Engineer), 
and Max Nader 



I.N.A.I.L. Below Elbow Arm applied to amputee 

I.N.A.I.L. Below Elbow Arm—Shows control possible by grasping on egg without crushing 
the shell 



This particular prosthesis illustrates the principle of myo-electric con
trol. It is possible, through attachment of other pairs of electrodes, to pro
vide supination as well as pronation. In the case of an above elbow ampu
tee, it will be possible to provide elbow extension and flexion. 

We are at present organizing the mass production of the I.N.A.I.L. 
myoelectric prosthesis. At this stage modifications will be made to the ex
ternal structure of the hand, which will be covered by a glove for appearance 
sake. 

Myo-Electric and Pneumatic Control 

Working with arm amputees using the Myo-Electric principle, it oc
curred to us that we might be able to combine the system with the Pneumatic 
System developed at Heidelberg, Germany. 

This type of control, according to our research, would be of particular 
value to quadriplegics, especially in those cases where it is possible to apply 
an orthosis that can be operated by means of myo-electric impulses picked 
up from the facial muscles. 

The special nature of these impulses makes it possible to obtain an 
extremely sensitive control exploiting the functioning parts of the body. 
Where it is not possible to apply electrodes to the facial muscles to operate 
a pneumatic control, an orthosis could not be used. 

The possibilities of the application of Myo-Electric—Pneumatic Control 
are being studied at our Institute and we are convinced that they open un
hoped-for horizons in the rehabilitation of the paralyzed. 

VIETNAMESE REHABILITATION 
PROJECT ANNOUNCED 

Dr. Howard A. Rusk, President of 
the World Rehabilitation Fund, Inc., 
has announced that the Fund is un
dertaking a major rehabilitation 
project for Vietnamese military and 
civilian disabled. The project is be
ing financed by the Agency for Inter
national Development, U.S. Depart
ment of State, and will provide equip
ment and supplies to enlarge the 
present rehabilitation center in Sai
gon and to construct three smaller 
centers in the provinces. 

AOPA member Juan Monros ar
rived in Saigon early in December to 
begin work as director of the pros
thetics and orthotics portion of the 
project. Mr. Monros, who speaks Eng
lish, French and Spanish, has con
ducted similar crash training pro
grams in Peru, Brazil, Haiti, India 

and Ethiopia. One such project, spon
sored by VRA and the World Re
habilitation Fund in 1962, has of
fered 1,000 sets of prefabricated 
brace parts to the new project. 

Production of 500 artificial limbs 
and braces per month within a six-
month period, and 1,000 per month 
by the end of the year, is the goal of 
the Vietnamese center. At present 
only about 60 new limbs and braces 
are produced each month. Prosthetic-
orthotic equipment and supplies are 
being flown to Vietnam from the West 
Coast for use at the new center. 

The estimated number of amputees 
in Vietnam varies from 10,000 to 
35,000, and includes a large number 
of veterans wounded in the fighting 
against the French more than ten 
years ago. 



Possibilities of Technical Orthotic Aid 

for the Paralyzed Lower Extremity * 
BY H E L M U T H A B E R M A N N 

Frankfurt, Germany 

This paper was presented at the Annual Assembly in Bremen, Germany, 
of the "Bundesinnungsverbandes" 

[Translated by SIEGFRIED W. PAUL, C.P.O.] 

THE ORTHOTIC PROFESSION IS FACING AN ESPECIALLY DIFFICULT TASK IN BRACING 
OF THE PARALYZED LOWER EXTREMITY. DIFFICULT, BECAUSE AN APPROPRIATE APPLICA
TION OF THE APPLIANCE MUST BE BASED ON THE SPECIFIC AND INDIVIDUAL DESIGN OF 
THE ORTHOSIS. 

ORTHOTIC APPLIANCES FOR THE PARALYZED LOOKED VERY MUCH ALIKE SEVERAL 
YEARS AGO. THEY WERE ORTHOSES WITH THIGH AND LEG LACERS, AND QUITE OFTEN 
WITH AN ISCHIAL SEAT AND FOOT PLATES WITH A MOLDED SANDAL. AT THE KNEE 
JOINT A SWISS LOCK WAS AS GOOD AS STANDARD. THE LOWER BARS HAD A SIMPLE 
STIRRUP, AND STOPS AT THE ANKLE JOINT, BUT THE ALMOST FREE MOTION DEFEATED 
THE FUNCTIONAL PURPOSE. PELVIC BELTS WITH HIP JOINT, IN MOST CASES WITH A 
RESTRICTING LOCK, WERE ADDED FOR THE MORE SEVERELY PARALYZED WITH INVOLVE
MENT OF THE HIP MUSCLES. THIS RESULTED IN A COMPLETE ENCLOSURE OF THE EX
TREMITY, MUSCULAR DAMAGE, AND THE RESTRICTION OF IMPORTANT JOINTS. NO 
DOUBT, THIS METHOD ACCOMPLISHED A MAXIMUM OF MECHANICAL FIXATION WHICH 
COULD NOT BE EXCEEDED BY ANY OTHER TECHNIQUE. 

PROFESSOR SCHEDE ONCE WROTE MUCH ABOUT, "MECHANICALLY AIDED PARA
LYZED," AND I QUOTE: "ONE IS ABLE TO STAND UP ANY PATIENT, IF HE IS IN FIXATION 
FROM THE TOP TO THE BOTTOM BUT ALL HE WOULD BECOME IS A STATUE LEANING 
AGAINST SOMETHING, UNABLE TO MOVE." 

THE PAST YEARS HAVE SEEN A CONSIDERABLE CHANGE OF OPINION ON THE SIDE 
OF THE PHYSICIAN AS WELL AS THE ORTHOTIST. THE PRINCIPLE OF TOTAL FIXATION OR 
STABILIZATION OF THE JOINTS DOES NOT DETERMINE THE DESIGN OF THE ORTHOSIS, 
BUT THE PURPOSEFUL SYNERGY OF STABILITY AND FUNCTIONAL FREEDOM OF MOTION 
OF THE PATIENT. THIS DEVELOPMENT HAS BEEN INFLUENCED BY THE DECIDING 
PROGRESS OF THE STRICTLY DOCTORAL THERAPY. THE IMMEDIATE AND CAREFUL TREAT
MENT BY THE PHYSICIAN FOR CASES OF POLIOMYELITIS IS PREVENTING LASTING DAMAGE 
TO THE KINETIC SYSTEM AS WELL AS TO THE JOINTS. PURPOSEFUL POSITIONING OF THE 
EXTREMITIES HAS MADE CONTRACTURES OF THE JOINTS A RARITY TODAY. THE DISEASED 
MUSCLES ARE BEING PLACED AT EASE AND THE HYPER-EXTENSION AVOIDED. THE 
BLOOD CIRCULATION OF THE DAMAGED MUSCLES IS STIMULATED THROUGH THERMO-THERAPY AND LIGHT MASSAGES. THE MUSCLES ARE RE-TRAINED THROUGH EARLY 
APPLIED CONTROLLED PHYSICAL THERAPY. THERAPEUTIC PROCEDURES SUPPORTED BY 
LOAD RESISTING EXERCISES AND ACTIVE EXERCISES IN WARM WATER WHIRLPOOLS ARE 
EXTRAORDINARILY SUCCESSFUL. AT TIMES LENGTHY, TIRESOME AND INTENSIVE TREAT
MENTS OF THE POLIO PATIENT SHOULD NOT BE UNDER-ESTIMATED IN THEIR EFFECTIVENESS. 
THEY ARE OF TREMENDOUS PSYCHOLOGICAL VALUE SINCE THEY REPRESENT THE FIRST 

* Translated and reprinted with the permission of the author and the publishers 
from Orthopaedie-Technik, Wiesbaden, Germany, Heft 9: September 1963. 



steps for the patient to ambulate with or without assistance, on his way 
towards the regaining of his physical independence. 

Today we know that a fairly correct evaluation of the overall damage 
to the muscular system can not be made until after approximately two years. 
Damage to the neuro-muscular unity resulting in the loss of the ability to 
ambulate leaves the physician the choice between two therapeutical pro
cedures: (a) Surgery, or (b) application of an orthosis. I f the occasion 
arises, surgery as a pre-requisite for the successful application of an orthosis. 

The surgical procedures include the osteotomy for the elimination of 
contractures and malalignment, tendon transfer as well as muscle plastics 
and the immobilization of joints. The arthrodesis fixation of the paralyzed 
extremities should be mentioned as a more or less final surgical procedure 
which requires a rather strict indication. Surgery of this type is creating a 
irreversible situation, and thorough evaluations of the individual case are a 
necessity. The indication for an orthosis will be given if surgical techniques 
are unable to assure a definite improvement of mobility, or if damages 
through mal weight bearing are to be expected. The physician and the 
orthotist will have to discuss the design of the orthosis before a prescription 
can be made. However, the prescribing physician should be able to expect 
that the orthotist has full knowledge of each and every technical aspect. 

Orthoses can be of many different designs, but only one will meet the 
requirements of the individual case. I t is difficult to determine the tech
nical features of an orthosis in advance, since the patient instinctively will 
try to compensate for the liability of his paralyzed extremities. He will still 
activate existing muscles, swinging his shoulders and other compensatory 
body movements. Such proceedings demonstrate bow disadvantaged pelvic 
components often can be. They simply limit compensatory freedom of motion 
and become in spite of their erective and supportive action limiting and 
bothersome. An exemption would he the considerable loss of muscles of 
the pelvic area. But even here, should we only use pelvic components if 
the hip muscles are bilaterally weak or completely paralyzed. The para
lytic scoliosis is an additional indication which necessitates complex bracing 
with the use of pelvic and spinal attachments. 

Clinics started to use temporary splints like plaster shells which are 
easy and fast to fabricate, after it was realized that an evaluation and period 
of training was necessary. These temporary splints are most useful in de
termining the mechanical support needed for satisfactory ambulation. This 
method is also of therapeutic value for the patient. Physician and or
thotist are often surprised with how little assistance a patient is able to 
ambulate. Quite often we will be able to observe a gait that appears im
possible to the observer familiar with the normal phase of locomotion. 
Often we would be disappointed to think that we could improve such a gait 
through mechanical assistance. We would only restrict the patient in his 
movements and he would lose control over his motions. It is difficult, and 
at times, impossible to analyze such proceedings. 

An orthosis can only be properly designed if the orthotist has full 
knowledge of the various methods used to accomplish one or the other effect. 

We should mention the mechanical stop controlling the dorsal flexion 
of the foot in connection with this. The full value of the dorsal stop for 
the stabilization of the lower extremity joints has even today not been fully 
realized. The dorsal stop at the ankle joint will find application if the 
gastrocnemius is paralyzed. The action of the dorsal stop in relation to the 
knee joint is also of great importance since we stabilize the knee joint 
during walking phases from mid-stance to heel off. 



Illustrations 1, 2 and 3 

ILLUSTRATION #1 

This means that it is possible to influence the stability of the knee joint 
positively from the ankle joint. However, hyper-extension of the knee has 
been created. This necessitates the incorporation of the thigh in the orthosis 
in many cases. 

ILLUSTRATION #2 

The mechanical knee joint will have to be aligned in such a manner 
that it permits just as much recurvatum as it takes to stabilize the knee. 
The influence on the hip joint and pelvis should not be overlooked. Increase 
of the equinus position (increase of the dorsal stop) will react positively 
on the stability of the knee. The pelvis will be tilted anteriorly (the hip 
joint flexed) especially if the gluteus maximus and medius are paralyzed. 
The dorsal stop will have to be so adjusted (taking the height of the heel 
into consideration) that the stability of the knee is assured and the pelvis 
erected. A "gluteus strap" is of assistance if the need arises. The pelvis 
will find its erection and point of stabilization through the leverage of the 
fore foot. 

ILLUSTRATION #3 

However, it would be wrong to believe that the dorsal stop has to be 
used for every orthosis aiding a paralyzed lower extremity. The individual 
case should always be the determining factor. A present arthrodesis will 
eliminate a dorsal stop very often. Such a surgical procedure will simplify 
the design of a orthosis. In many instances the stability of the knee can 
only be achieved through a mechanical knee lock. This is definitely true 
about the paraplegic patient. Even though we should try to find a design 
avoiding a knee lock whenever possible, a freely moving knee is of psycho
logical advantage to the patient. Furthermore existing muscles will be ex
ercised with every step and the appearance of the gait is more natural. It 
will lake special effort and repeated experimenting to reach this goal. A 



financier has very little understanding of the t ime of testing invo lved to f ind 
the best mechanical solut ion fo r the patient. H e wi l l only see the completed 
product and not the effort it took to accompl ish the final features. I t is 
possible though to establish basic pr inciples in spite of the difficulties in
volved in pre-determining the final design of an orthosis. Paralysis of the 
lower leg for instance. 

ILLUSTRATION #4 

T h e gastrocnemius, flexors and tibialis anter ior and posterior wou ld 
result in a typical valgus deformi ty . W e wou ld observe a weakness of the 
powerfu l plantar flexion and the stabil ity of the knee besides the malposit ion 
of the foot. T h e appearance of the gait becomes awkward . T h e foot wi l l 
slap to the floor without any resistance at heel contact. T h e lift ing of the 
heel f rom the floor is also impossible. T h i s picture of a deformi ty wou ld 
question the need for an orthosis. T h i s question, in general can not be 
answered wi th a Yes or N o . 

T h e patient no doubt is able to ambulate, and it happens on ly too 
often that the patient ingeniously compensates for the lost mot ions dur ing 
the phases of gait. I t depends o n the ind iv idua l case to just i fy an orthosis. 
A n orthosis is indicated where it is necessary to enable the patient to do 
extensive walk ing and to improve the appearance of his gait. T h e knee 
stabil ity of the patient wi l l also benefit f rom an orthosis. 



ILLUSTRATION #5 

Another example will demonstrate how it is possible to stabilize the 
joints with little mechanical effort. 

Demonstrates the relatively extensive loss of muscles of this patient. 
In this case, the gluteus medius and minimus are partially paralyzed. The 



gluteus maximus as well as the quadriceps, biceps, semitendonosus, semi

membranosus, gastrocnemius, flexor hallucis longus and the tibialis anterior 

are completely paralyzed. The iliopsoas, adductors, tibialis posterior and 

the digital flexors are weak. The function of the abdominal muscles, fibularis 

muscles and the hallucis longus are functioning normally. We are confronted 

with a situation which would make an ambulation without fixation of the 

hip and knee joint usually questionable. But in this case, was it possible to 

utilize an orthosis which had neither locks at the knee joint nor at the hip 

joint. Sufficient stability was provided even though it was not at first 

expected. 

The mechanical dorsal stop was of greatest importance in the case of 

this orthotic problem. The stabilized foot has the function of a knee lever 

action, as previously indicated. The extremely posterior located mechanical 

knee joint became through this lever action markedly more effective. But 

not only the influence on the knee joint was of advantage, the hip joint 

gained the ability of full extension based on the foundation of the fore foot. 

The weak gluteus minimus and medius aided little, but still were some 

support. It should not be overlooked that the hip muscles of the unaffected 

side are fully functional and represent a partial compensation for the 

affected side. It is recommendable in such a case to use an orthosis with a 

short thigh lacer. Such a lacer helps to establish an intimate contact 

between orthosis and extremity, especially in the region of the hip joint. 

Ischial weight bearing is impractical, since it would interfere with the 

extension of the pelvis in this particular case. Only a well designed orthosis 

with a dorsal stop can feature the stability of joints without application of 

locks. Some support for the function of this orthosis was found in the 

flexor digitorum longus and brevis supplementing the knee joint. The rather 

weak adductors, gluteus medius and minimus supported the hip joint. It 

should be a most desirable task for the orthotist to design an orthosis which 

stimulates the function of such weak muscular forces and still permits a 

secure but much more natural gait. The next case is a polio patient with 

partial paralysis of both lower extremities. 

ILLUSTRATION #8 

The status of the muscular system is: (a) Functional abdominal muscles, 

as well as on the right side the gluteus maximus, medius and minimus, 

biceps, semitendonosus, semimembranosus, gastrocnemius, tibialis posterior, 

fibularis longus and the flexors. On the left side: the gluteus maximus, 

ILLUSTRATION #7 



ILLUSTRATION #8 

medius and minimus are weak, and the important quadriceps is not func
tional. The quadriceps of the right side is also paralyzed. The iliopsoas 
of the right side is functional but weak on the left side. The adductors 
of the right side are not involved, but on the left side along with the 
semimembranosis and semitendonosis are not functioninng. The biceps, 
gastrocnemius and fibularis longus of the left side are also weak. The 
tibialis anterior on both sides are paralyzed and the extensors show only 
little function. Primary bracing was applied to the left side only in spite 
of the severeness of the paralysis. The orthosis featured a free ankle j oint and 
a lock at the knee joint. 

This young man had suffered continuously from his handicap and his 
awkward gait caused him to feel depressed. He was fitted with a new 



orthosis six months ago. We had the intention of accomplishing free motion 
at the knee joint. The weak muscles of the calf and the functional extensors 
made it necessary to move the ankle joint extremely anterior. The locating 
of the ankle joint along with the dorsal stop was most important in creating 
the most beneficial alignment for the mechanical knee and hip joint. 

This picture demonstrates the extremely posterior location of the 
mechanical knee joint. A short thigh lacer was incorporated to assure good 
contact between orthosis and extremity. Sufficient knee stability was not 
achieved immediately, even though, the stops of the ankle and knee joint 
were carefully aligned. The missing knee extensors of the right side 
represented one cause for instability which was noticed on inclines and 
uneven ground. The inability to use the extensors of the left side for com
pensatory movements was another reason. Full knee stability was accom
plished after application of a knee extension assist. The extension assist 
consists of an especially fabricated strong elastic tendon with reinforcements 
of fabric at the points of attachment. The points of attachment of this 
assist in relation to the knee joint can be moved anterior or posterior. A 
correctly located assist will assure assistance in extension up to a flexion 
angle of 140 degrees, the average flexion of the knee during the gait phase. 
Another benefit of the assist is the fact that the extension assistance changes 
to flexion assistance once the knee has been flexed beyond 140 degrees. 
The extension assist moves posterior to the knee center during knee flexion. 

ILLUSTRATION #10 

There is a marked difference between the laterally attached assist and 
knee caps or other knee extending elastic straps which exert pressure on the 
knee joint during flexion. Only patient and extensive testing made it possible 
to establish a relatively good gait and a considerable freedom of motion. 
I would like to mention that the strong flexors as well as the weak gas
trocnemius somewhat assisted in stabilizing the joints. It was also important 
to permit full plantar flexion to prevent a pushing force during knee flexion. 
The mechanical stops of the ankle joint must also be accurately adjusted 
for the height of the heel. It was most satisfying to witness the joyfulness 

ILLUSTRATION #9 



of this young man about the freely moving knee joint which permitted him 
to ambulate almost normally with only little restriction. 

Taking such experiences into consideration, the orthotist should always 
make a thorough study of the muscular conditions of his patient before he 
carefully plans the design of the orthosis. His aim should be the utilization 
of even the weakest muscular functions, and the least restriction of motion 
from the orthosis. These considerations are of the greatest importance to 
the patient. However, I have to mention that we reach our goals only 
after a period of training and getting familiar with the new and different 
orthoses. A positive approach on behalf of the patient is a necessity for 
success. 

I am going to demonstrate an experimental orthosis as the last example 
of my representation about individual technical aid for the paralyzed lower 
extremity. This orthosis was designed for a very specific cause. 

The patient had experienced a considerable recovery from severe 
poliomyelitis. An orthosis was not an absolute necessity any more. How
ever, on occasion it would happen that uneven ground, doorsteps, and 
carpet borders would cause instability of his knees. Compensatory move
ments were not sufficient to prevent falling. The result was a history of 
torn and pulled ligaments, hemorrhages and severe damage to the knee 
joints, etc. 

An experimental orthosis was designed featuring free motion of the 
knee during the walking cycle. However, the motion at the knee would 
come to a stop if the patient should stumble. This locking of the knee 
joint could not become active spontaneously, but had to become effective 
with some elasticity. The forces occurring at the knee are excessive and the 
solution achieved is definitely not suitable for general application. Never
theless, I believe it to be of value to continue to work with this particular 
problem. We know of many cases which in case they stumble, need a soft 
applying brake to prevent a fall. There is definitely a very close parallel 
to the prosthetic knee. 

The present case found a full mechanical solution of the problem. The 
cosmesis of the design was not acceptable nor recommendable. The me-



chanical principle of the connecting 
rod as was used for this particular 
case. The involuntary flexion of the 
patient's knee was brought to an 
"elastic stop" at a flexion angle of 
145 degrees and injury of the knee 
prevented. A lever could be triggered 
to accomplish full knee flexion. 

As I have mentioned previously, 
the forces at the time of the braking 
of the knee are excessive. Pneumatic 
cr hydraulic brake units should be 
most useful for such a case, providing 
they had a cosmetically acceptable 
design and location. I have mentioned 
this problem because of the demand 
for this type of technical assistance 
which so far has not found a satisfy
ing solution. It is the soft, elastic 
braking when standing up under 
heaviest pressures that would be most desirable. The illustrations demon
strate only a modest beginning in a state of testing. 

The above captioned statements are meant to demonstrate the many 
possibilities for orthotic devices in case of paralysis of the lower extremity. 
My primary interest concentrated on designs which feature a maximum of 
stability, and still permit the highest degree of motion without mechanical 
interference. 

I see in this the essentials of modern technical orthotics. There is also 
the demand for an intensive study of each case in its individuality when 
it is presented to us. It will only be through such efforts that it will become 
possible to aid the patient with the best possible orthotic appliance. 



An Improved Method of Cast Removal 
B y L A W R E N C E J . D E L A N E Y , M . D . 

Newton Centre, Massachusetts 

EDITOR'S N O T E : William A. Tosberg, C.P.O., Chairman of the Journal's 
Editorial Committee, suggests that Dr. Delaney's article will be of interest to 
orthotists who must apply plaster of Paris casts for the construction of 
splints and braces. "I admit that the electric saw used for the removal of 
casts is terrifying to many patients, especially children," Mr. Tosberg writes, 
"and I have quite often found the Gigli saw superior." 

Since time immemor ia l , plaster of Par is has been used to immobi l i ze 
fracture sites. F o r obvious physio logical and kinesiological reasons, usual ly 
the jo int below and the jo in t above the fracture site is immob i l i zed in plaster 
of Par is . 

T o begin with, plaster of Paris was applied directly f rom a mixture 
in a bucket. Over the last 20 years there has developed the impregnated 
bandage type of plaster of Paris, wh ich is in c o m m o n use. T h e usual extremity cast is applied in three stages. T h e first stage is the application of a 
stockinette which is a woven knit, sleeve-type cloth pul led over the a r m or 
leg. Step 2 consists of the appl icat ion of sheet wadd ing , which is a cotton
wool type wrapp ing placed over the bony prominences and sometimes over 
the entire area to be casted. T h e 3 rd step consists of the appl icat ion of the 
actual piaster- impregnated bandage. 

A t some time after the appl icat ion of the cast, it must be removed. At 
the present t ime, the usual method of removal entails the use of an electrically 
powered c i rcular saw which has a v ib ra tory mot ion. A l though it is pub
licized that this v ibrat ing c i rcular saw will not cut the skin, this is not true 
and anyone who has removed casts has experienced either cutt ing of the 
skin, or anx ie ty—rang ing f rom m in ima l to severe—of the patient who is 
hav ing the cast cut off. T h e current cast-cutting saw is a loud , noisy ap
paratus which scares the young and t imid. 

T h e new method is only a slight, but essential, change in the previously 
described appl icat ion. Steps 1 and 2 are exactly the same as previously 
described. H o w e v e r , an extra procedure is done between steps 2 and 3 and 
this s imply is the imbedding o r placing of a G ig l i saw over the cotton-wool 
and under the plaster. T h e G ig l i saw comes in lengths of 12. 20 and 25 
inches and longer if desired. T h e average pr ice is about 50c per saw. 
Essential ly, a G ig l i saw is a wire with a cutting edge—that is. it is flexible, 
it is smal l , and it has two loops, one at each end. These loops are al lowed to 
protrude f rom the prox imal and distal ends of the cast. W h e n the t ime 
comes for removal of the cast, one uses the handles wh ich are standard 
and have been in manufacture for over 50 years. These are appl ied to the 
saw blade and with a back and forth action, the cast is cut through in either 
one o r two places with no i n j u r y to the skin, no electrical apparatus and no 
loud noise a n d / o r heat which previously was needed to remove a cast. 



It is believed that this methodology is a great improvement over the 
standard procedure for removal of casts especially in those who are young 
and/or timid. The cost is about 50c per cast, per saw. See illustrations 
1 and 2. 
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Books Received 
Lumbar Disc Lesions: Pathogenesis and Treatment of Low Back Pain and 

Sciatica, by J.R. Armstrong, M.D. Third edition, Baltimore, The Williams 
and Wilkins Company, 1965, 307 pages, illustrations. $13.50. 
This excellent British text first appeared in 1952 and has been revised con

siderably. Orthotists will be particularly interested in the discussions of the 
conservative treatment of lumbar disc lesions. 

Prosthetics, by Carl Dame Clarke, Ph.D. 336 pages, illustrations, published 
by the Standard Arts Press, Butler, Maryland, U.S.A., 1965. $10.00. 
This book covers external prostheses, primarily from a cosmetic viewpoint. 

Restoration of regions such as the nose, the ear, the chin, the cheek, is de
scribed, as well as prostheses for the breasts and extremities. 

Problems of Amputation, by Jean Sommelet, J.M. Paquin, and Guy Fajal. 
No. 5-6, Atlas d'Appareillage Prothetique et Orthopedique, Nancy, France. 
1964. 150 pages, illustrated. 
This publication is written in French, English, German, Spanish and Ital

ian, with all five texts appearing concurrently on facing pages. Captions for 
the numerous illustrations also are in all five languages. 

Osteomyoplastic Amputation, Levels of Amputation, and the Human Frame 
and Amputation are discussed in relation to the work of the prosthetist in 
designing and fitting artificial limbs. Sixty-five large scale line drawings 
augment and explain the text. 

This is a useful book for the prosthetist who wishes to enlarge his working 
knowledge of anatomy and the relation of the stump to the prosthesis. 

FIGURE 1. Metacarpal Cast 
A. Cast 
B. Two Gigli Saws 

FIGURE 2. Metacarpal Cast Removal 
A. Cast 
B. Two Gigli Saws 



Late Sequelae of Amputation 

THE HEALTH OF FINNISH AMPUTATED 
WAR VETERANS 

By K A U K O A. SOLONEN, H . J . R I N N E , M. V I I K E R I 
and E. K A R V I N E N 

Helsinki, Finland 

EDITOR'S N O T E : This report, reprinted by permission of the editor and authors 
from Annales Chirurgiae et Gynaecologiae Fenniae, Vol. 54, Supplement 138, 
1965, is from the Kaskisaari Rehabilitation Centre and the Institute for Occupa
tional Health in Helsinki, Finland. Because of its length, it will be published 
in two parts. Col. Barbara R. Friz of the Committee on Prosthetic and Orthotic 
Education, National Academy of Science-National Research Council, has given 
the Journal the following comments on the article: 

"An unusual opportunity to study the late effects of amputation on a large 
sampling of World War II veterans in Finland was provided by a situation in 
which the amputees were available as subjects for a period of three weeks. By 
taking advantage of this opportunity, a team of investigators was able to conduct 
an extensive study and. subsequently, to report an impressive list of findings 
which contribute significantly to the store of knowledge in this area. The in
vestigators apparently used every possible measure, including a large control 
series, to ensure the reliability of the findings. 

"The authors discuss and compare their findings with others in this field, 
thus increasing the scope and value of the article. It is reassuring to note that 
the general physical condition of these amputees in their middle years compares 
favorably with that of uninjured individuals of the same average age." 

I N T R O D U C T I O N 

Of the disabled servicemen from the 1939-1945 wars on whom ampu
tation of the upper arm, forearm, thigh and leg had been carried out, about 
5.000 survived. Those who have had to do with our war veterans admire 
the sturdy perseverance which most of these seriously disabled men show as 
active members of the community, employed in even the heaviest occupations. 

It is to be expected that because of the severe physical loss greater 
stress than usual will fall upon that part of the body which must compensate 
for the lost function or continue its earlier function despite the extensive 
change. Now, about twenty years after the wars, we can expect to gain an 
idea whether amputation of an extremity has any effect upon the general 
health of the amputee, i.e. of the late results of amputation. Similar studies 
based on more limited series of Finnish war veterans have already been 
carried out to some extent (Solonen and Aho 1958,1959) . As is well KNOWN, 
amputees themselves believe that, many of the disorders from which they 
suffer after the loss of an extremity, pain in limbs or back pain, symptoms 
of fatigue, heart diseases, etc. are directly or indirectly attributable to the 
amputation. At variance with this belief IS the opinion held by many doc
tors that amputation does not cause any noteworthy injury beyond that 
entailed by the loss OF a limb IN itself Some authors (Arens 1962, Belz 
1962. Warmuth 1962) have drawn attention to the marked difference be-



tween the subjective symptoms and the clinical and radiological findings in 
the area of the motor-skeletal system in amputees. Such a difference is not 
confined to amputees, however, but is commonly met with, particularly in 
cases of arthrosis deformans. The fact that persons with lower limb am
putations and good prostheses have as much back pain and deformities as 
those with poor prostheses has attracted attention. Tt should be remembered, 
however, that even though the artificial limb fits well, is of correct length 
and weighs little, the fact remains that when a person loses a large part of 
his lower limb, for instance, he also loses a large part of his active organism, 
which is replaced by a dead detachable substitute which lacks sensibility and 
which makes demands on the strength of the remaining organism. At the 
same time, the centre of gravity of the body changes and, furthermore, oc
cupies different positions according to whether the artificial limb is being 
worn or has been removed, whilst it is always in a different position than 
before the amputation. Banfo (1960) found that after an extensive lower 
limb amputation, for instance, the centre of gravity may move from its 
original site to as far as the level of the twelfth thoracic vertebra. The 
centre of gravity, moreover, moves laterally from the central sagittal plane. 
It is understandable that to preserve the equilibrium of the body under such 
conditions both when moving and standing requires quite a changed position 
of the trunk, different effort and muscular function (Muller and Hettinger 
1952, Bauer 1954). That deformities and degeneration of the spine arise 
or become exacerbated as a result of amputation is being more and more 
generally admitted (Lange 1952, Arens 1957. Borgmann 1959. Endert 1959, 
Mayr and Schoch 1959, Schoneberg 1960). However, as was already in
dicated, the radiological state of the spine does not always reveal the severity 
of the condition (Bistrom 1954, Solonen 1959). I t must not be forgotten, 
on the other hand, that if certain pathological changes of the spine are radiologically demonstrable, the spine must be considered inferior to a healthy 
one and, at any r a t e potentially, diseased. 

The assertion that amputation of one lower limb causes increased de
formity and subjective symptoms in the remaining limb has been challenged, 
for one thing, on the grounds that even a healthy person when walking always 
places weight on one leg at a time and thus a single lower limb is designed 
to carry the whole of the body weight: there is thus no reason to believe 
that the capacity of the healthy lower limb of an amputee is less than that 
of the healthy leg of a non-amputated person (Schoneberg). This is a 
specious argument, however. In 24 hours an amputee applies more weight to 
his healthy limb than to his artificial one. In walking, weight is placed 
for a shorter period on the artificial than on the healthy limb and in standing 
more weight is borne by the intact limb than by the prosthesis (Bauer). 
It should also be remembered that in the morning and evening at home a 
person with a lower limb amputation offer moves about without his artificial 
limb, jumping or walking on crutches and thus placing a particularly heavy 
strain on his only sound leg. Because of the normal weight-bearing involved 
when the patient walks both with and without a prosthesis, the position of 
the foot changes, thus provoking various disturbances. 

Solely to maintain his balance an amputee uses considerably more 
energy than a healthy person. For movement, more than the normal amount 
of energy is likewise demanded from muscular resources that are smaller 
than normal. Even the loss of an upper limb disturbs movement and the 
maintenance of balance in the absence of auxiliary movements and the 
weight of the arm. When there is loss of large portions of some organic 
system it would not be surprising if this were also to affect the function of 
the interior organs. The correlation between amputation and hypertension. 



obesity and disorders of the internal organs has, in fact, been investigated 
elsewhere. 

As regards their primary aetiology or patho-anatomy the deformities and 
degenerative changes of the skeleton and joints, the reduced mobility or 
other secondary injuries of the body in amputees hardly differ from similar 
changes in non-amputated persons. However, an investigation of the fre
quency and the degree of severity of such findings is called for, particularly 
as it is unlikely that observations made in other countries are directly ap
plicable to Finnish amputees. Since the results may also be of significance 
from the point of view of medical insurance, it would seem important to 
determine the correlation between the expected pathological changes and 
the primary injury. For this reason we have tried to render our investigation 
as reliable as possible by using a large control series. 

MATERIAL 

The amputees investigated were all disabled in the 1939 -1945 wars. 

The following abbreviations will be used to indicate the various groups: 
Upper arm amputations—AE, forearm amputations—BE, thigh amputations 
—AK, lower leg amputation—BK, amputation of two limbs—D and control 
series—C. 

As a control series we used non-amputated persons of the same age 
groups who had fought during the war and who were otherwise chosen at 
random.1 

1 Our thanks are due to the Helsingin Reserviupseeripiiri r.y. and the Helsingin 
Reservialiupseerit r.y. for the assistance they gave us in collecting the control series. 

TABLE 1 

I N V E S T I G A T E D A M P U T E E S 

TABLE 2 

C O N T R O L SERIES (C) 



It should be mentioned that of the 17 persons with two limbs amputated, 
7 had undertaken heavy labour. Reamputation had only been carried out 
in a few cases and in the present investigation no particular attention has 
been paid to this point. 

METHODS OF INVESTIGATION 

The team of investigators consisted of an orthopaedist, a specialist in 
internal medicine, a radiologist and a physiologist. 

An orthopaedic examination was carried out on the amputees imme
diately upon their arrival at the Kaskisaari Rehabilitation Centre for a routine 
course of rehabilitation and on the use of a prosthesis arranged for the war 
disabled. It should be mentioned that the law provides the possibility for 
all war amputees to take part in these three-week courses in which about 300 
persons participate yearly. The amputees of the present series represent an 
average sample of the amputated war disabled. The medical, radiological 
and physiological examinations were carried out during this course and it 
is our belief that at the time of the examination the treatment given at the 
institute had not yet had any significant effect upon the amputees investigated. 
To obtain as reliable case histories and examination results as possible we 
made it clear to the persons involved that the check-up examinations and 
tests were a routine check-up and that the results obtained would not be of 
any direct use for them. For the examinations the usual orthopaedic, medical 
and radiological methods were used. Each specialist carried out all the 
examinations in his particular field himself and the results are thus evaluated 
on a uniform basis. The following radiological examinations were carried out: 

Upper limb amputations: Cervical spine, thoracic spine, lumbar spine, shoul
der joints, elbow joints, wrist joints, stump and miniature radiogram 
of the chest. 

Lower limb amputations: Thoracic spine, lumbar spine, hip joints, knee joints, 
ankle joints, foot, stump and miniature radiogram of the chest. 

Control group: All the above (except the stump). 

All radiograms were made in two planes perpendicular to one another. 
The miniature radiograms of the chest, 10 by 10 cm, were taken in an anteriorposterior and a lateral direction with contrast medium. To obtain as 
objective an evaluation of the results as possible, the radiograms of the 
stumps were laid aside and the rest of the radiograms were mixed, so 
that the radiologist evaluating them did not know to which group of 
amputees the patient in question belonged. In the evaluation of the radio-



grams we tried as thoroughly as possible to follow the radiopathoanatomical 
classification of the following authors: Kohler (1953), Schinz et al. (1953), 
Brocher (1957, 1959), Schmorl and Junghanns (1957). 

No attention has been paid in the present investigation to the prosthesis, 
since a single artificial limb is always an aid of short duration and thus 
not of any particular significance so long after the amputation. Many of 
the amputees of the present series had had five or six or even more prostheses 
since their amputation. 

RESULTS 

General Condition 

The general condition of the persons examined was, as a rule, good. 
In only a few cases, 3 per cent of the amputees and 2 per cent of the controls, 
was the general condition considered below normal. 

In classifying the series into three weight groups (overweight, normal, 
underweight) the basis for the division was an excess or deficit of 15 per 
cent, the number of kilograms being compared with the number of centimetres 
exceeding one metre of the subject's height. The weight deficiency due to 
amputation was calculated according to Braune and Fischer's table (1893). 

There was no clear difference in the weight distribution of the upper 
limb amputees and the controls. Among the lower limb amputees there 
were clearly more overweight persons than among the upper limb amputees 
who had both legs intact, or among the controls. The difference is statistically 
significant (P < 0.01). There was a relatively greater degree of overweight 
among the persons with thigh amputations. The group with two amputa
tions is so small that statistical tests cannot be applied to it. 

In a series of 1,100 thigh amputees, Meyeringh and Stefani (1956) did 
not find a greater tendency to overweight than in a normal population. Ac
cording to Loos' (1957) investigation of 647 amputated persons, there were 
no differences worth mentioning between the percentages of overweight 
persons in the different groups. According to him, this would seem to 
indicate that the limited mobility of the lower limb amputees does not con
tribute to the devolpment of overweight. 

A number of routine laboratory tests were carried out on all persons 
investigated, the results of which are given in table 4. These values are the 
mean values for all the amputees. 

TABLE 3 
S T A T E OF N O U R I S H M E N T 



Only conditions following thrombosis of the coronary artery and evident 
signs of deficiency in the function of the coronary artery, severe rhythmic 
and conductive disturbances and signs of hypertrophy of the right or left 
side of the heart were considered pathological electrocardiographic findings. 
There was no cases of angina pectoris in our series (though one subject in 
the control series had thrombosis of the coronary artery some weeks after the 
examination). There were 21 (7 per cent) pathological electrocardiograms 
among the amputees and the percentage d id not significantly exceed the 
corresponding figure for the control group. Neither were clear differences 
observed between the groups in the other laboratory tests. No explanation 
can be advanced for the difference between the cholsterol values. 

Meyeringh et al. (1960) compared the ECG findings of more than 1,000 
amputees with those of other war disabled men who had not lost a limb. 
They concluded that cardiac disorders are not caused by factors related 
to the condition following amputation. Neither did they find among the 
amputees any tendency towards sclerosis of the coronary artery. On the 
other hand, these authors mention cardiac disorders arising from the in
flammatory conditions that occasionally occur as sequelae of amputation. 

The connection of the condition following amputation of the left arm 
with subsequent angina pectoris has also been discussed in the literature 
(Delius 1953 and Sturm 1957). 

The results of measurement of arterial pressure are given in table 5. 

The increased arterial pressure was confirmed by repeated measure
ments. The highest value, 240/150, occurred in the group of thigh amputees. 

TABLE 4 

SOME LABORATORY FINDINGS 

TABLE 5 

INCREASED ARTERIAL PRESSURE 



In order to avoid errors of measurement, particular attention was paid to the 
technique used. 

The percentages of hypertonics in the various groups were more or less 
the same. Neither were they any higher than the frequency of hypertonia 
reported in the literature for a population of the same age (Master et al. 
1943, 1950, Boe et al. 1957) . 

Some authors considered increased arterial pressure to be a late result 
of amputation (Schneider 1940. Veil and Sturm 1946). It has been assumed 
that irritative processes in the slump may affect the midbrain by way of the 
nerves. Inflamation may also increase contraction of the arteries and in the 
case of hypertension impair the condition of those who already have a tend
ency to this disease (Bommes 1940). Other authors have not found higher 
blood pressure values in amputees than in other population groups iSchulze 
1942. Bodechlel 1948 and Meyeringh and Slefani). Rausche (1939) and 
Loos (1957) have demonstrated a greater frequency of high blood pressure 
than is commonly met with only in amputees who are overweight. 

The commonest diseases observed in the amputees are given in table 6. 

The emphysema was diagnosed clinically. It was slightly commoner in 
the amputees than in the controls. The incidence, however, presumably lies 
within the normal range. The same applies to the other diseases mentioned. 
Some of the amputees had chronic bronchitis with severe symptoms at the 
time of the investigation. The amputees referred to the group gastritis had. 
as a rule, had their symptoms for several years: in some of these cases there 
was radiologically verified ulcer, while some had not been previously diag
nosed. Those operated on for ulcer are not included in the group of gastric 
catarrh. The history mentioned inflammation of the large intestine in two 
cases. In neither of them had the inflammation been ulcerative. 

The group of neurocirculatory asthenia included those patients who for 
a number of years and independently of stress had had chest pain, lability 
of the pulse, dizziness or other symptoms of the vegetative nervous system. 
Within the range of the present investigation it was not possible to penetrate 
deeper into these disturbances. Other diseases established in the amputees 
included 3 cases of diabetes. 2 of which were diagnosed for the first time, 
2 of gall-stones, 1 of urinary calculus and 1 of hiatal hernia. 

In the control group 4 cases of gall-stone and 2 of urinary calculus 
were found. 

TABLE 6 

DISEASES 



There are no clear differences between the miniature radiographic findings 
in the amputees and the controls. The higher incidence of myopathy of 
the heart in amputees was not statistically significant. Neither is the differ
ence in this respect between thigh amputees and other amputees statistically 
significant. Signs of inveterate pulmonary tuberculosis were observed to an 
extent that agreed with the figures reported, for instance, by Virtama (1962) 
and Haro (1963). 

In table 8 the number of cases in each group is given in which no 
disease referable to internal medicine, no mental disorder nor any path
ological miniature radiographic or laboratory findings were established, apart 
from the original injury, either at the examination or in the previous history. 

According to these observations, those with a lower leg amputation 
seem to form an intermediary group between the other amputees and the 
control group, the difference in either direction not being statistically sig
nificant. The difference between all other amputees compared as one group 
with the controls was statistically almost significant (P < 0.05). 

The Stumps 

The evaluation of the stumps must to a large extent be based on anam
nestic information. The classification cannot, therefore, be very exact. The 
stump was considered good if the amputee has been continuously able to 
use a prosthesis. In other words, the stump was not particularly tender, 
there was no pain worth mentioning and on inspection the stump was fault
less. A stump was considered satisfactory if its condition only prevented 
the use of a prosthesis to a small extent, or if there was periodic pain and 
tenderness, if there was excessive sweating or coldness of the stump, or if 

TABLE 7 
R E S U L T S OF M I N I A T U R E R A D I O G R A P H Y OF T H E C H E S T 

TABLE 8 
H E A L T H Y PERSONS IN T H E D I F F E R E N T G R O U P S 



the scar was to some extent painful while the stump was still fit for a pros
thesis most of the time. A stump was considered poor if it was clearly in
ferior to that described above as satisfactory, if, for instance, wearing a 
prosthesis was often and continuously impossible owing to the condition of 
the stump (too short, great tenderness, poor shape, etc.) or if there was 
persistent pain or marked coldness. Also troublesome joint contracture 
caused the stump to be referred to the group of poor stumps. 

Table 9 shows the distribution of the stumps in these groups in per cent 
of the number of persons of each group. Amputees with two stumps are not 
included in this table. In evaluating the stumps, damage to the stump of 
acute character and short duration was not taken into consideration. 

In the present series, lower extremities with a prosthesis were not so 
often too short as they were observed to be in a previous investigation on 
Finnish war amputees (Solonen and Aho 1958), evidently as a result of 
better servicing and checking of the prostheses. The length of an upper 
extremity prosthesis is not so important as that of a lower limb. 

Table 10 shows to what extent the amputees of the different groups use 
a prosthesis. 

In table 10 the prosthesis has been marked as used always when it is 
used every day during work, as a rule when used more or less regularly 
although not always even at work. Seldom indicates that the prosthesis is 
being used less frequently than in the former group, for instance on Sundays 
only or on some special occasion. 

So-caffed Fatigue Pain 

"Fatigue pain" occurs comparatively often in the joints of the intact 
leg and the stump. The anamnestic frequency of fatigue pain in the present 

TABLE 9 
S T U M P S 

TABLE 10 
USE OF PROSTHESIS 



series is seen from table 11. (Fatigue pain in the same person has in some 
cases been referred to different anatomical areas). 

With regard to the fatigue pain in the knee joint the difference as com
pared with the control group is statistically highly significant. This is not 
the case, however, if amputations of thigh and leg are compared. The rate 
of ankle pain is also highly significantly higher in lower limb amputees than 
in the control group but here the difference between thigh and leg ampu
tations is also significant. 

It should be mentioned that 11 (17 per cent) of the thigh amputees and 
95 ( 65 per cent) of the lower leg amputees had no fatigue pain at all in 
the intact leg. 60 (92 per cent) of the thigh amputees and 138 (88 per 
cent) of the lower leg amputees did not complain of fatigue pain in the 
amputated leg. 

Muscular pain in the lower limbs was common. The amputees as a rule 
call this pain cramp. 4 per cent of the lower leg amputees and 3 per cent 
of the thigh amputees stated that such muscular pain constituted a marked 
symptom in their intact leg and 2 per cent of the thigh amputees had this 
pain in the stump as well. One subject of the control group had had similar 
pain. 

The upper limb amputees, particularly the labourers, stated that they 
often had fatigue pain in the uninjured arm. 38 per cent of the upper arm 
amputees and 29 per cent of the forearm amputees said that they often suf
fered from fatigue pain in the upper or lower part of the intact arm. Such 
a history was not given in the control group. 

11 (45 per cent) of the forearm amputees had no fatigue pain in the 
amputated upper limb. Likewise all upper arm amputees were free from 
such symptoms, evidently because the stump was little used. 

Anamnestic pain clearly localized to the joints of the upper limb occurred 
in both the intact and amputated upper limb. The information obtained 
on the clinical and radiological symptoms in the area of the shoulder joint 
has been collected in tables 12 and 13. 

Findings in the Upper Limbs 

As usual, symptoms due to degeneration are much commoner in the area 
of the shoulder than in that of the elbow joint. The frequency of so-called 
periarthrosis appears from table 12. Only those cases were included in 
which there was clear limitation of movement. In all cases the abduction 
of the upper limb was a minimum of 90 degrees. 

TABLE 11 

A N A M N E S T I C F A T I G U E P A I N IN JOINTS OF T H E L O W E R E X T R E M I T I E S 



TABLE 12 
P E R I A R T H R O S I S OF T H E S H O U L D E R JOINT 

TABLE 13 
R A D I O G R A P H I C FINDINGS IN T H E A R E A OF T H E S H O U L D E R JOINT 

TABLE 14 
P A I N O N M O V E M E N T O R L I M I T A T I O N OF M O T I L I T Y IN T H E 

E L B O W JOINT OF U P P E R L I M B A M P U T E E S 

There was quite frequently periarthrosis of the shoulder joint of both the 
amputated and the uninjured arm. The higher frequency of periarthrosis 
in persons with upper limb amputations than with lower limb amputations 
is highly significant. On the amputated side, the symptom is relatively less 
common in the forearm amputees than in upper arm amputees. The differ
ence is not statistically significant, however, because the chance of randomly 
existing difference is 6 per cent (the highest level for an "almost significant" 
result is usually 5 per cent). 

On the whole, the number of positive findings is very small in all groups. 
Reckoned in per cent, however, they are more frequent in the amputees. 
There are no significant differences. Neither could any difference be ob
served with regard to the severity of the changes. 



TABLE 15 
RADIO-GRAPHICALLY D E M O N S T R A B L E D E G E N E R A T I V E C H A N G E S 

IN T H E E L B O W JOINTS 

Arthrosis was most commonly observed in the elbow joint of the intact 
arm of forearm amputees. Arthrosis was commoner in amputees than in 
the control group, in which arthrosis was commoner in the right, i.e. the 
more stressed elbow. 

Neither the history nor the clinical status of the wrist and hand of the 
intact upper limb in the AE and BE group revealed anything noteworthy 
except that arthrosis was clinically diagnosed in the wrist of one AE amputee. 
Radiologically, arthrosis of the wrist joint was diagnosed in one forearm 
amputee and four upper arm amputees but not in the control group. The 
arthrotic changes were slight in all cases. 

Part II of "Late Sequelae of Amputation" will appear in the next issue 
of the Journal. The material included will be: 

Results (continued) 

Findings in the back and spine 
Findings in the lower limbs 
Flat-foot 
Circulatory disturbances 
Miscellaneous 
Phantom 

Physiological Examination 
Method 
Results 

Discussion and Conclusions 

Summary 
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New UCLA Rehabilitation Center Opens 
THE NEW REHABILITATION CENTER OF THE UNIVERSITY OF CALIFORNIA, LOS 

ANGELES, OPENED IN SEPTEMBER OF THIS YEAR. THE U C L A PROSTHETICS ORTHOTICS 
PROGRAM IS HOUSED IN THE NEW BUILDING, AS SHOWN IN THE FOLLOWING PHOTO
GRAPHS AND DESCRIPTION. 

MEMBERS OF THE FIRST CLASS TO BE GIVEN IN THE NEW U C L A REHABILITATION 
CENTER LABORATORIES AT WORK IN THE PROSTHETIC-ORTHOTIC LABORATORY. (FIG. 1 ) . 
DESIGNED TO ENABLE STUDENTS TO WORK ON BOTH BRACES AND ARTIFICIAL LIMBS, THE 
LAYOUT AND EQUIPMENT HAVE BEEN CAREFULLY PLANNED TO PROVIDE THE MOST EFFICIENT, 
CLEAN, AND SAFE ENVIRONMENT POSSIBLE. SOME INTERESTING FEATURES ARE: 

1. LABORATORY BENCHES. EACH STUDENT HAS A SIX-FOOT FORMICA-TOPPED BENCH. 
THEY ARE MOUNTED IN PAIRS, WITH A POWERFUL DUST-COLLECTOR TO SERVE BOTH. 
HAND TOOLS ARE MOUNTED ON A REVOLVING TOOL-BOARD FASTENED TO A SLIDING 
RAIL UNDER THE CENTER OF THE BENCH. HIGH AND LOW VACUUM SUPPLY FOR 
PLASTIC LAMINATING IS PROVIDED THROUGH THE PANEL ON THE LOWER LEFT SIDE 
OF THE BENCH. A VERY ACCURATE REGULATOR IS PROVIDED FOR EACH SYSTEM SO 
THE VACUUM CAN BE CONTROLLED. A DUNMORE HAND GRINDER IS PROVIDED 
AT THE LOWER RIGHT PORTION OF EACH BENCH, OVER THE DUST EVACUATOR FUNNEL. 
A MACHINIST BENCH VISE WITH ADAPTORS FOR GRIPPING SOCKETS IS MOUNTED ON 
ONE CORNER OF EACH BENCH, AND A "MILMO" VERTICAL FABRICATING JIG AT ONE 
END. ON THE LEFT IS THE HOPPER FOR PLASTER SHAVINGS HINGED TO THE END 
OF THE BENCH SO IT CAN BE FOLDED OUT OF THE WAY WHEN NOT IN USE. SHAVINGS 
ARE COLLECTED IN A DISPOSABLE PLASTIC BAG. 

2. FUME HOODS. A LARGE FUME HOOD IS MOUNTED OVER ONE END OF EACH PAIR 
OF BENCHES TO EVACUATE THE TOXIC FUMES FROM PLASTIC LAMINATING AND FOAM
ING OPERATIONS. THE ENTIRE BUILDING IS AIR-CONDITIONED. 

FIGURE 1 



3. Dust collection system. Barely visible as grey boxes mounted on the 
wall on the upper right hand part of the photograph are the dust collec
tors for the machines mounted along the wall. There are three separate 
units, one for each group of three machines. Dust is kept to an absolute 
minimum by these machines and the fume hoods. 

The Examining Room is a busy 
area when the students are measuring 
their patients and taking down pros
thetic information. Mr. Alvin L. 
Muilenburg, of Houston, Texas, who 
serves as a part-time teacher at UC
LA, is seen checking the measure
ments made by a student. (Fig. 2 ) . 
The Examining Room is equipped 
with twelve examining tables that 
may be folded into the wall so the 
room may be cleared for other uses. 
Sliding curtains may be pulled 
around each table, forming a small 
examining room so patients may be 
worked with in private. 

After the lecture-demonstration on the use of the VAPC casting machine, 
the students work in pairs making casts of their patients. (Fig. 3 ) . The 
amputees remain in their Examining Room until time to be cast, and are 
returned to that room as soon as the casting is completed. Amputees are 
never allowed to enter any of the other laboratories for reasons of safety. 

Students in the first class in Above Knee Prosthetics observe a lecture-
demonstration on taking a cast of an above knee stump by Mr. John J . Bray 
(kneeling at right, back to camera). (Fig. 4, page 330) . 

FIGURE 2 

FIGURE 3 



FIGURE 4—Demonstration: Taking cast of A /K Stump 

FIGURE 5 

The first class to complete a course in prosthetics at the new U.C.L.A. Rehabilitation Center— 
Course X-463, Above Knee Prosthetics, September 20-October 15, 1965. Front row (left to 
right): Maurice LeBlanc, Staff Specialist, Prosthetics-Orthotics Program, UCLA Rehabilitation 
Center; Frederick J. Ball, Adept Prosthetics, Downey, Calif.; Jean Fleetwood, Intermountain 
Limb & Brace, Salt Lake City, Utah; John J. Lessar, Schindler's Artificial Limb & Truss, Spokane, 
Wash.; Stanley A. Norell, Navy Prosthetic Research Lab., U.S. Naval Hospital, Oakland, Calif. 
Back row (left to right): John J. Bray, Associate Research Prosthetisr-Orthotist, Prosthetics-
Orthotics Program, U.C.L.A. Rehabilitation Center; Charles M. Scott, Assistant Research Pros
thetisr-Orthotist, Prosthetics-Orthotics Program, U.C.L.A. Rehabilitation Center. Certificate 
Students: David N. Dupree, Miami, Florida; Leslie A. Dent, Billings, Montana; Joseph M. Mc-
Guiness, San Jose, Calif.; Daryl L. Venema, Baltimore, Md.; Keith E. Vinnecour, Los Angeles, 

Calif.; Louis E. Wildman, Grand Junction, Colo. 



AOPA Survey of Teaching and Instructional 

Activities of Prosthetists and Orthotists 
By J . WARREN PERRY, Ph.D. 

Deputy Assistant Commissioner, Vocational Rehabilitation Administration, 
Washington, D.C. 

and 

LESTER A. SMITH 

American Orthotics and Prosthetics Association 

The American Orthotics and Prosthetics Association circulated a ques
tionnaire to its membership in June, 1964, asking for information on teaching 
activities of prosthetists and orthotists. The information received by the 
Association on the number, type, and settings of lectures and demonstrations 
on artificial limbs and braces follows. 

This Survey was an attempt to document an impression that we thought 
was true and wanted to document: that many prosthetists and orthotists 
around the country are engaged in a considerable number and variety of 
instructional and teaching activities. This was not intended to be an ex
haustive study of this subject, but within the limitation of a questionnaire, 
we wanted evidence to show that, as a part of their own professional develop
ment, members of the Association are taking an active role in interpreting 
the nature of their work to others. 

Results of this questionnaire are attached, and we hope you will take the 
time to examine the many ways in which members have contributed to the 
educational programs of universities, colleges, hospitals and rehabilitation 
centers throughout the country. These data are reported in the same order 
in which the questions were asked. 

At colleges and universities, the involvement of prosthetists and or
thotists in instructional activities has centered around courses for residents 
in orthopedic surgery and physical medicine, physical and occupational 
therapy, and in nursing courses. It is worthy to note that a sizeable number 
of civic and service clubs, and high school guidance programs have also 
requested Association members to provide orientation talks on prosthetics 
and orthotics. 

Instructional activities of these kinds are a most influential, direct means 
of dissemination of information about the fields of prosthetics and orthotics. 
We wish to take this opportunity to express our appreciation to all of you 
who participated in this Survey. 
1. Have you or members of your staff participated in teaching activities 

in which you have discussed or explained any aspect of prosthetics— 
orthotics? Yes 109; No 10. 

2. How many of your staff have done this? 
Firms Reporting 

46 
36 
14 
5 
2 
1 

Number of Staff 
1 
2 
3 
4 
6 
8 



2. Where was this done? 
a. University-college setting* 

nursing c o u r s e s - 5 3 
physical therapy c o u r s e s - 4 8 
occupational therapy c o u r s e s - 2 7 
orthopedic s u r g e r y - 3 6 
physical m e d i c i n e - 3 0 
prosthetic-orthotic e d u c a t i o n - 2 9 
other-

b. H o s p i t a l s - 7 6 
c. Rehabilitation Centers- 51 
d. Your F a c i l i t y - 8 3 
e. Other-

* Number indicate different courses during the academic year. 

4. Who were the students in the teaching that you did? 
r e s i d e n t s - 6 7 
n u r s e s - 7 4 
P . T . ' s , e t c - 7 8 
M . D . ' s - 1 5 
Rehab. C o u n . - 1 1 

Prosthetists & Orthotists-13 

(These indicate the numbers of 
prosthetists and orthotists who 

spoke before these groups—not the 
numbers of students taught). 

5. Have you been asked to provide prosthetic-orthotic appliances as in
structional materials for any of the courses in geographical areas near 
you? Explain. No, 16; Yes, 74; Occasionally, 6. 

6. Aside from courses, have you been asked and have you been involved 
in any orientation activities in explaining and describing the fields of 
prosthetic-orthotics? To what kinds of groups? Explain. Civic, 9 ; 
Service, 23; Nurses & PT's, 12; Hospitals, 28: Clinics, 15; Guid
ance (High Schools), 8. 



New Facilities Certified 
By action of the Facilities Committee of the American Board for Cer

tification, the following Facilities have been granted Certification since the 
publication of the 1965 Registry of Certified Facilities and Individuals: 

ALASKA 
Anchorage: 

ALASKA ORTHOPEDICS 0 
187 West 27th FAirfax 2-2178 

Eugene C. Fleishauer, CO. 

CALIFORNIA 
Anaheim: 

LERMAN & SON ORTHOPEDIC APPLIANCES 0 
119 South Harbor Boulevard 635-2650 

Curtis R. Sherman, CO. 
Downey: 

ADEPT PROSTHETICS MFG. P 
8724 E. Imperial Highway SPruce 3-3338 

Jesus G. Nunez, Owner 
Hollywood: 

KARG PROSTHETICS P&O 
5430 Santa Monica Boulevard 463-4821 

Ferdinand J. Karg, C.P.O. 
San Francisco: 

BRACE & LIMB SHOP P&O 
Letterman General Hospital JOrdan 1-3071 

(Private Patients Not Accepted) 
Tony J. Cruz, Jr., CO. 

Sunnyvale: 
SIERAKOWSKI ORTHOPEDIC AND SURGICAL CO. O 

295 E. Washington Avenue REgent 9-5750 
Ted T. Sierakowski, CO. 

HAWAII 
Honolulu: 

ORTHOPEDIC APPLIANCE FACILITY 0 
Tripler Army Medical Center 867692 

(Private Patients Not Accepted) 
James P. Murphy, CO. 

INDIANA 
Evansville: 

J . E. HANGER, INC. OF INDIANA P 
416 North Main Street HArrison 2-6712 

William H. Richardson, CP-

MINNESOTA 
Minneapolis: 

KENNY REHABILITATION INSTITUTE O 
1800 Chicago Avenue 333-4251 

(Private Patients Not Accepted) 
Lorrin H. Madsen, C.P.O. 



MISSOURI 
St. Louis: 

SHRINER'S HOSPITAL FOR CRIPPLED CHILDREN 0 
2001 South Lindbergh Boulevard HEmpstead 2-3600 

Leo V. Tippy, CO. 

NORTH CAROLINA 
Chapel Hill: 

LIMB & BRACE DEPARTMENT P&O* 
N. C. MEMORIAL HOSPITAL 

University of North Carolina 966-4132 Ext. 630 
/. D. Ferguson, C.P.O. 

TENNESSEE 
Nashville: 

GIBSON & GREER ORTHOPEDIC APPLIANCES O 
2110 West End Avenue ALpine 4-6482 

Leroy Cook, CO. 

TEXAS 
Houston: 

SHAMROCK BRACE COMPANY O 
2210 Maroneal MOhawk 6-1991 

Willard E. Lanier, CO. 
UTAH 

Salt Lake City: 
INTERMOUNTAIN LIMB & BRACE CO P 

457 East 2nd South 328-811S 
Leonard W. Jay, CP. 

VIRGINIA 
Norfolk: 

JAC. BOODEN ORTHOPEDIC SUPPLY CO., INC. P 
2418 Granby Street 627-4191 

Jacobus Booden, CP. 
WASHINGTON 

Seattle: 
PROSTHETICS RESEARCH STUDY P 

Eklind Hall, Room 409, 1102 Columbia MAin 2-7717 
(Private Patients Not Accepted) 

Joseph E. Traub, CP. 

WISCONSIN 
Madison: 

ALJAN COMPANY, INC. P 
1134 Regent Street 257-4256 

Alfred Smith, CP. 
Wausau: 

WELDON'S PROSTHETICS AND APPLIANCES P 
1506 Sixth Street 845-6866 

John L. Weldon, CP. 

* Extension of Title to Include Prosthetics 



BOOK REVIEW 
L'ATTELLE MONOTU1WLAIRE (THE SINGLE TUBULAR SPLINT) 

Article Two of the Atlas d'Appareillage Prothelique et Orthopedique, 
by Guy Fajal and J. M. Paquin, directed by Professor L. Pier quia, of 
the Faculty of Medicine, Nancy, France. March 1964. Translated 
and reviewed by W. N. Peterson, C.P.O. 

The transcription of the title L'Attelle Monotuhulaire "Tlie Single 
Tubular Splint" is the second subject of a series the authors intend to print, 
each pertaining to a specific Orthosis or Prosthesis. Each subject will have a 
separate and removable binding consisting of a plastic sleeve whereby 
pages can be added or deleted as required to keep the article up to date. 
All articles will combine to make an Atlas entitled Orthopedic and Prosthetic 
Appliances. 

According to the authors the idea or inspiration leading to the de
velopment of the "Single Tubular Splint" came from reading a German 
book (Schanz 1923) in which unilateral splints are described for genu-
valgrum, genu-varium and tuberculosis conditions of the lower limb. 

The availability of metal tubing with the necessary strength and light
ness also was a factor in development of the splint. 

The purpose of the splint is to retain a flail knee in extension while 
weight bearing. 

A description of the splint is as follows: As Mono implies, it is a single 
upright attached to the lateral side of the leg. It consists of a metal tube 
commencing superiorly at the level of the gluteal fold and the junction of the 
antero-posterior lateral or sagittal line. The distal end of the tube terminates 
an inch or two superior to the lateral malleoli, at which point the tube is 
spring loaded and activated by a rod or tube insert, descending to the 
caliper slot. 

At the level of the patella tendon a metal arm is welded to the upright 
extending anteriorly and medially to approximately the medial condyle 
of the tibia. Attached to this arm is the anterior portion of a molded type 
of P.T.B. socket, with a Velcro or leather strap as a posterior retainer. 
To the superior posterior tube, another arm or band is welded on an angle 
to encompass the line of the gluteal fold, terminating medially and anteriorly 
short of the adductor longus tendon. The thigh is held anteriorly in the 
gluteal band by a billet attached with single rivet to the medial end of the 
band and by a lug with huckle attached also with a single rivet on the band, 
posterior to the upright. The author emphasizes the single rivet to allow 
the retainer to swivel and adjust to contour. The band of course is up
holstered: Anteriorly an upholstered pad is placed behind the billet and 
held in place by the billet passing through leather slots at each end of the pad. 

The placement of the caliper slot will startle most older Orthotists, who 
will well remember how exacting we had to be with a slot for Thomas 
calipers and of course never succeeded in eliminating all the excursion of 
the brace due to being distal to the true axis. 

The setting of the slot in this splint is the key activating the force or 
excursion to stabilize the knee. The authors recommend the shoe be divided 
in length by thirds, the caliper slot is placed at the half line of the middle 
third, or more posteriorly the less flail the knee is. 



A LATERAL VIEW OF THE LEG AND BRACE PRESENT A TRIANGLE; THE SAGITTAL LINE 
PASSING APPROXIMATELY THROUGH THE MALLEOLI, THE ANTERIOR LINE THE SPLINT, 
AND THE BASE THE SHOE. THE ANTERIOR OR SPLINT LINE ACTS AS A PROP AGAINST 
THE KNEE, THEN AS BODY WEIGHT ADVANCES OVER THE SPLINT THE TELESCOPIC SPRING 
SECTION ABSORBS THE EXCURSION AND SHOCK AT THE SAME TIME, PRODUCES A 
SUPERIOR POSTERIOR THRUST TO THE ANTERIOR TENDON AREA OF THE KNEE, THUS RE
TAINING EXTENSION IN WEIGHT BEARING. I MIGHT ADD WITH REFERENCE TO THE 
ANTERIOR PLACEMENT OF THE SLOT, THAT THE SLOT IS AT SOLE LEVEL AND THE HEEL TO 
THIS POINT IS CONTINUED AS A WEDGE. 

ANOTHER INTERESTING FACTOR OF THIS SPLINT VIEWED LATERALLY AND ANTERIORLY 
IS THAT THE UPRIGHT IS STRAIGHT. NO ATTEMPT IS MADE TO ALIGN THE SPLINT TO 
ANATOMICAL CONTOURS. THE AUTHOR REFERS TO THIS AS MODERN ESTHETICAL LINES. 

THE AUTHOR MENTIONS AND ILLUSTRATES SEVERAL VARIOUS TYPES OF FASTENINGS 
AT THE KNEE AND THIGH, ALSO THE FACT A LOCK KNEE JOINT CAN BE USED, HIP JOINTS 
WITH LOCK, OR TORSION BAR, COMBINED WITH PLASTIC PELVIC CORSET, ETC. HE ALSO 
POINTS OUT SEVERAL DEFECTS WHICH CAN BE MADE IN CONSTRUCTION AND ALIGNMENT, 
I.E. THE METAL ARM AT THE KNEE CAN BE TOO SHALLOW CAUSING HYPEREXTENSION 
PRESSURE TO THE KNEE AND ANTERIOR THRUST OF THE GLUTEAL BAND, OR THE OPPOSITE, 
KNEE ARM TOO ANTERIOR TO THE KNEE IN EXTENSION, THUS CAUSING FLEXION OF 
KNEE AND ANTERIOR THIGH CUFF PRESSURE. HE ALSO REMARKS ON THE CALIPER SLOT 
AS BEING MALPLACED, CAUSING EITHER INTERNAL OR EXTERNAL ROTATION, IF IT IS NOT 
AT 9 0 ° TO THE CALIPER. 

THIS SPLINT (AND I USE THE WORD SPLINT AS IT APPEALED TO ME MORE AS 
A SPLINT THAN A BRACE), HAS MORE MERIT THAN ONE IS READY TO ACKNOWLEDGE AT 
FIRST. IT IS BEYOND DOUBT UNORTHODOX IN SEVERAL RESPECTS, AND I WOULD 
VENTURE TO SAY OUR PATIENTS WOULD NOT VOLUNTARILY ACCEPT THE MODERN 
ESTHETICAL STRAIGHT LINES, PARTICULARLY THE LACK OF PROXIMITY TO THE ANATOMICAL 
LINE OF THE KNEE AND LOWER THIGH. OUR EXPERIENCE HAS BEEN THAT COSMESIS 
PLAYS A VERY IMPORTANT ROLE IN THE ACCEPTANCE OF AN ORTHOSIS OR PROSTHESIS 
BY THE WEARER. WHILE THE AUTHOR STRESSES THE SIMPLICITY OF FABRICATION, THE 
EASY MANNER OF ATTACHMENT AND REMOVAL, I PERSONALLY FEEL THIS IS NOT A 
FACTOR, AS COMPARED TO PATIENT RESENTMENT. IT IS DIFFICULT TO ANALYZE THE TRUE 
FUNCTION AND EFFECTS OF THE SPLINT, WITHOUT FIRST HAVING MADE AND FITTED SEVERAL. 
HOWEVER, IN VISUALIZING THE VARIOUS ACTIVATING FORCES OF THE SPLINT I WOULD 
CENTER ON THE FOLLOWING: 

FIRST AND USUALLY PRESENT WITH A FLAIL KNEE ARE HAMSTRINGS WHICH ARE 
EITHER TOO LOOSE OR TOO TIGHT. IN THE CASE OF THE FORMER NO PROVISION IS MADE 
TO PREVENT HYPEREXTENSION OF THE KNEE EITHER BELOW OR ABOVE KNEE LEVEL EXCEPT 
THE SMALL SOCKET RETAINER STRAP WHICH IN ANY CASE WOULD BE INADEQUATE. 

SECONDLY, THE SUPERIOR POSTERIOR THRUST IS DIRECTED BELOW THE TIBIAL PLATEAU, 
AND CONSEQUENTLY THERE IS NO OPPOSING FORCE ANTERIORLY ABOVE THE KNEE TO 
RESIST THE ANTERIOR THRUST OF THE FEMORAL CONDYLES ON THE TIBIAL PLATEAU. 
THE AUTHOR AT ONE POINT DOES ILLUSTRATE A POSTERIOR METAL ARM INSTEAD OF THE 
ANTERIOR ONE, WITH A PATELLA CAP INSTEAD OF THE TENDON SOCKET. THIS WOULD, 
THROUGH THE PATELLA, SUPPORT THE JOINT BETTER AS A WHOLE, BUT STILL PROVIDES 
NO POSTERIOR SUPPORT OR STOP. IN THE SECOND CASE, OR WITH A KNEE HOLDING AT 
1 8 0 ° , THE CONSTANT THRUST I FEEL WOULD EVENTUALLY STRETCH THE HAMSTRINGS 
WITH RESULTING HYPEREXTENSION UNLESS (WHICH IS NOT PROBABLE) THE HAMSTRINGS 
WERE STRONG ENOUGH TO RESIST. THERE WOULD BE A FURTHER PROBLEM IN THE CASE 
OF THE TENDON SOCKET APPROACH, THAT IS IF THE QUADS WERE ACTIVE AT ALL PRESSURE 
ON THE TENDON AT 1 8 0 ° EXTENSION WOULD TRIGGER FLEXION CONTRACTURE AS IT DOES 
IN A P . T . B . PROSTHESIS IF NOT PREFLEXED. 

SINCE WE SELDOM FIND A NORMAL FOOT WITH A FLAIL KNEE, OUR ATTENTION 
WOULD BE DIRECTED THERE. IT WOULD APPEAR THAT INASMUCH AS THE TELESCOPIC 



spring force is also directed downward and is maximum at the push-off 
phase, would the foot be enabled to retain sufficient dorsiflexion in the 
swing phase to prevent the spring from plantar flexing the foot where the 
spring becomes the least active. 

Should a stop be necessary, which visually I can see in most cases, it 
would of course be set retaining the foot at 90° to the sagittal plane. 

Application of a rigid stop would present problems especially because 
it would be resisting the severe stress arm of the entire length of the splint. 
In preventing plantar flexion, the anterior thrust of the posterior gluteal 
support would become a pressure area. 

The answer might lie in a spring-loaded stop, the author later mentions. 
However, it would be difficult to locate a spring small and firm enough to 
counteract the telescopic spring force. 

In the event of a valgus position of the ankle a medial T strap could 
be used. However, in a varus position it would be difficult to cope with. 

The author does not mention an extra heavy steel shank from the heel 
to the M.P. area. Without this it is conceivable that the shoe, and in turn 
the foot, would be forced towards equino-varus, and/or with the 90° stop, 
a cavus position. 

The foregoing is not intended as criticism. Undoubtedly the authors 
as fabricators of the splint have considered these various aspects and ap
parently they are of little consequence as compared to the practical results 
which their enthusiasm for the splint suggests. 

In any case the splint is interesting and should we find a patient ac
ceptable to its modern esthetic lines, we shall then obtain a full practical 
view. 

OFFICIAL BINDING 
of the 

ORTHOPEDIC AND PROSTHETIC APPLIANCE JOURNAL 

THE BOOK SHOP BINDERY 
732 South Sherman Street 
Chicago, Illinois 60605 

(Note new address) 

The official binding for the Orthopedic and Prosthetic Appliance 
Journal is a dark green hard cover with the AOPA seal and the 
Journal title, volume number and year stamped in gold on the 
back. The subscriber's name is carried on the front cover, if 
desired. 

Subscribers wishing to make use of this binding service should 
mail the set of four issues for the year, with payment of $4.15, to 
the address listed above. 



P A R T S F O R R U B B E R A N K L E A S S E M B L Y 

^ -
Rubber ankle block 

#211 
Right or Left 

Sizes 
6-7 
6-9 

10-11 
12-13 

Cable Huts #2LIUC 

Leather washers 

plastic shank base #317A 
Right or Left 

Sizes 
6-7 
8-9 

10-11 
12-13 

Ankle cab las 
S"-#21ULB 
6"-#2TLL+A 

Rubber covered j(2\\)\AC 

Rubber foot top #3L6C 
Right or Left 

Sizes 
6-7 
8-9 

10-11 
12-13 

Plastic foot insert #317B 
Right or Left 

Sizes 
6-7 
8-9 

10-11 
12-13 

Wood foot #329 
Right or left end size 

Torpedo heel nut #2L1,CA 

Front cable nut #2LUJ,D 

'Excellent for Geriatrics" 

SYMES FRAME ^ 2 7 0 A WITH 

ANKLE JOINT, SHAPED TO CAST 

AND MEASUREMENTS. 

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 UNIVERSITY 

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. 

W E ARE DISTRIBUTORS FOR THE 
ABOVE UNIT, THE HYDRA-KNEE, 
HYDRA-CADENCE AND ALL ITEMS 
MANUFACTURED BY THE U. S. 
MANUFACTURING CO, 

Distributors for U. S. MANUFACTURING CO 

Traufman Terminal Devices 

NO. 114 STA-DARD LOCKTITE-LENGTH 4 Y 9 " 

LENGTH 4 Y 2 " — ^ 1 1 4 L LENGTH 5W'. 
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. 

LAMINATED QUADRI
LATERAL BLOCKS 

LGE. 8 ' / } " X 11" 

TOP W/HOLE 2' / ," X 

5". ALL SIDES 3" 

THICK. MED. 8 " X 

8'/ ," TOP W/HOLE 2" 

X 4</ 2 " A & P SIDES 

3 " THICK. M & I 

SIDES 2 " THICK. SM. 

6" X 7V»" TOP 

HOLE 2 * X 3 V ! * . ALL 

SIDES 2" THICK. 

M I N N E A P O L I S ARTIFICIAL L I M B C O . _ _ _ - - _ . . . 

. , 0 ™> T R A U T M A N Supplies 
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LET THE DOCTOR'S REASONS LOR FAVORING C A M P 

C 4 * P - PRESCRIBED BY MERE DOCIERS, 
ACCORDING TO AN INDEPENDENT SURVEY, THAN ANY OTHER BRAND 
OF ORTHOTIC SUPPORTS AND APPLIANCES. THOSE DOCTORS APPRE
CIATE CAMP'S ADVANTAGES: © T H E WIDEST SELECTION OF SUP-

. i I- ..V. , . 7 CAMP FITS—Camp fits 

PORTS AND APPLIANCES AVAILABLE, FOR PROMPT AND ACCURATE y o u r customers' per

ILLING OF MANY NEEDS ©FUNCTIONAL, PACE-SETTING PRODUCT s o n a l n e e d s, your doc-

. i i - H i - . C\ V . tors' exacting prescrip-

DESIGNS BASED ON SCIENTIFIC RESEARCH, AND FJJSTNNGENT tions, your own progres-QUALITY CONTROL AND MANUFACTURING EXCELLENCE ASSURING CON- s ! v e s a | e s and profit 
~ 77••" * 3 a objectives. The next few 
SISTENTLY EFFECTIVE PRODUCT PERFORMANCE. pages tell you why. 



if i isc /yAP ii iiis and functions 
right, because... 
C 4 * p never "cuts comers" lust to cut costs: 
CAMP GOES ALL-OUT TO HELP YOU PROFIT WITH ^^unmatched flexibility IN 
SIZE-AND-MODEL SELECTIONS ^anatomically accurate DESIGNS TO MINIMIZE 
ALTERING © unskimping USE OF BEST MATERIALS FOR COMFORT AND UTILITY. 
CONSIDER SACROILIAC MODEL 943—MUCH-COPIED BECAUSE OF POPULAR STYLING 
AND HARD-WORKING FEATURES. BUT IMITATIONS DON'T COME IN THE WIDE 
SIZE-AND-FABRIC RANGE YOU GET WITH CAMP. AND IMITATIONS HAVE OTHER 
CORNER-CUTTING DEFICIENCIES. A MISSING DETAIL; WEAKER STITCHING; HASTY 
ASSEMBLY; INFERIOR MATERIALS—ALL THESE SO-CALLED SAVINGS MAKE COPIES 
LESS EFFECTIVE, LESS PROFITABLE THAN THE GENUINE CAMP THAT SELLS SO WELL. 

C A M P S A C R O I L I A C 
MODEL 943—a favorite of 
prescribing doctors and 
their patients, with size-
and-fabric variations fitting 
all female figure types. 



extra c a m p attention to detail helps you sell 
extra supports 
skillful C A * V P craftsmen take utmost precautions, 
so every detail is done-up right. These often-overlooked areas give Camp 
an added edge of product superiority for unbeatable customer satisfaction 
and added sales and profits. For example: O T E N

 hard-holding stitches 
of heavy-duty thread per inch guard against pull-apart Qgenerous use of 
strong-tension elastic assures comfort and flexibility in strategic areas Q 
carefully finished edging resists fraying and unraveling Q sturdy steel 
grommets are precisely placed and firmly anchored for maximum lacing 
ease and effectiveness. 

C A M P L U M B O S A 
CRAL MODEL 267-the 
best-selling orthotic 
support in the world, 
with variations available 
for quick fitting of any 
male figure type. 



CAMP TENSILE STRENGTH TEST 

measures stretch maximums of fabrics being 

considered for use in new Camp supports. 

Skilled Camp technicians conduct many such 

tests with exacting scientific equipment to 

evaluate or double-check performances of many 

materials for many uses. 

added assurance 
ol time and-trouDle-saving satisfaction, 
we test components and completed products 
at the c ^ p plant-not on your customers 

FOR MORE INFORMATION W^^BElii 
on Camp's broad line of profit-making I^^^^^H 

supports and appliances, send HLHM^S 
today for this FREE CAMP CATALOG: H ^ H H H 

Dept. T 125, S. H. CAMP & COMPANY, Jackson, Michigan 49204 I ̂ ^ ^ ^ ^ ^ ^ 
S. H, Camp and Company of Canada, Ltd-, Trenton, Ontario 
S, H, Camp and Company Ltd., London, England 
Camp Scandinavia AB, Sundbyberg, Sweden 
Corset-Scharer, G,m b.H , Lucerne, Switzerland 
Bandage en Corset-industrie BASKO, Amsterdam, Netherlands 
Berlei, Ltd-, Sydney, Australia 
Berlei (NZ) Ltd.. Auckland. New Zealand 

CAMP ABRASION TEST 

puts materials through more "wear and tear" 

than most supports or appliances meet in a 

lifetime. These gruelling tests help Camp create 

dependable products that doctors prescribe 

with confidence, dealers sell with pride, cus

tomers wear with appreciation. 

S. H. Camp and Company, Jackson, Michigan 49204 



5AFETFLEX 
SAFETY AND CONFIDENCE FOR 

ALL WHO USE CRUTCHES 
SAFE-T-FLEX — the newest, most advanced de

sign in crutch tips by GUARDIAN, a name famous for 
leadership in quality and design of crutch accessories. 

No other crutch tip performs as SAFE-T-FLEX — 
for it walks with the patient! 

Swivel action of stem on base is one of many exclusive 
features that provide safe, instant, positive traction. 
Easy flexion of tip base accommodates angle of crutch 
shaft eliminating edge rigidity and wear present in 
conventional tips — makes walking easier for crutch 
user. 

SAFE-T-FLEX virtually eliminates skids or trip
ping as weight is distributed uniformly over entire 
contact surface throughout cycle of crutch motion. 

No. 404 SAFE-T-FLEX Crutch Tip. Base diameter 2Vi" Height 3 V 
Natural ton color. Fits siiet 18 I %"), 19 { %"),ond 20 II") crutch shafts. 

G U A R D I A N P R O D U C T S C O M P A N Y 
8277 Lankershim Blvd. 

North Hollywood. California 

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: 

R O B E R T O . P O R Z E L T 
3457 Lincoln Avenue 
Chicago 13, Illinois 
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H A N O I - D R I V E 
Y O U D O N ' T H A V E T O 

USE Y O U R FEET! 

ENABLES THE HANDICAPPED 
TO DRIVE WITH EASE AND SAFETY 

Anyone unable to drive due to loss of hands, arms or 
legs, rheumatism or arthritis can drive again with the 
use of this precision-built mechanical hand control for 
cars. No other like it. Hundreds of satisfied users. 

Approved By 
STATE HIGHWAY COMMISSIONS 

GUARANTEED 
Use a Handi-Drive for 30 days. Your 
money back if not fully satisfied. 

Write for Information 
THE LEVERAGE HAND BRAKE COMPANY 
P. O. Box 853 Fargo, North Dakota 

B e c k e / L . ADJUSTABLE 
HYPEREXTENSION BRACE 

• QUICK RELEASE, SNAP-
OUT ATTACHMENT 

• ADJUSTABLE, SELF ALIGN
ING POSTERIOR PAD 

• ROTATING ADJUSTMENT 
FOR STERNAL AND PUBIC 
PADS 

• VERTICAL AND HORIZON
TAL SLIDING ADJUST
MENTS 

• BI-LATERAL WORM GEAR 
TRACTION BANDS 

• PLASTIC WATER RESIST
ANT PAD COVERS 

• CONSTRUCTED OF 24 ST 
ALUMINUM MODEL 

L-25 
MANUFACTURERS OF PRECISION-MADE BRACE PARTS 

BECKER ORTHOPEDIC APPLIANCE C O M P A N Y 24 Hour Service 
1776 SOUTH WOODWARD • BIRMINGHAM, MICHIGAN 
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Here's proof of their perfect fit . . . LOOK AT THE PATENTED 
ACCORDION STITCH AT THE INSTEP OF KENLASTIC SEAMLESS HOSIERY. 
SEE HOW IT MESHES AS FOOT IS FLEXED . . . HOW IT LIES PERFECTLY FLAT 
WHEN FOOT IS IN NORMAL POSITION . . . HOW IT RESPONDS INSTANTLY 
AND NATURALLY TO EVERY MOVEMENT. IN GARTER-LENGTH AND KNEE-
LENGTH STOCKINGS AND KNEE CAPS, THE ACCORDION STITCH CONSTRUC
TION FITS SMOOTH AND EVEN AT BACK OF KNEE. NO PINCHING. NO 
CHAFING. NO WRINKLING. IF YOUR CUSTOMERS WANT A SURGICAL STOCK
ING OUTSTANDING FOR COMFORT, PERFECT FIT AND IMPROVED APPEAR
ANCE, WRITE TODAY FOR COMPLETE INFORMATION AND SAMPLES. 

JAMES R. KENDRICK COMPANY, INC. 
PHILADELPHIA 44, PA. NEW YORK 16, N.Y. 

Kendrick 
S I N C E 
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READY T O 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 O N REQUEST 

C. D. DENISON ORTHOPEDIC APPLIANCE CORP. 
220 W. 28th Street - Baltimore, Md. 21211 
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Now Available 

T h e S C O L I O S I S B A N D A G E 
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, 
C.P.O.) September 1965, pp. 235-243. 

Available from: 

Wagner's Orthopedic Supply Co. 
375 West Fourth South P.O. Box 1585 

Salt Lake City, Utah 84110 
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The K i n g s l e y 

M O L D E D 

with Bilt-In quality 

1984 PLACENTIA AVENUE • COSTA MESA, CALIFORNIA 
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This is the reason Chesbrough Orthopedic Shoes have 
had such spectacular success in five short years. Or
thopedic surgeons in 49 states and many foreign coun
tries are now prescribing them. This large referral 
business continues to grow and we invite you to share 
in it. 

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

This problem was brought home to Chesbrough's 
president, Louis C. Weld, a few years ago, when a child 
in his own family needed such a shoe. Recognizing the 
need for orthopedic shoes at an economical price, Ches
brough put their 65 years of shoemaking experience to 
work and Chesbrough Corrective Pre-Walker Shoes 
were born. 

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

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

MAIL COUPON FOR SAMPLES 

G. W. CHESBROUGH CO. 
797 Smith Street, Rochester 6; N. Y. 

NAME _ 

ADDRESS , 

CITV „ STATE. 

no. I4W wren I U E 
Straight-line symmetrical 
last, firm heel, no back 
seam. Adaptable to Denis 
Browne Splints. 

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

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

Louis C. Weld, President of G. W. 
Chesbrough Co. . . . "My own personal 
experience led to the development of the 
new Chesbrough Shoe." 
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T H E M Y O 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. 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ -w 
• L 

w 

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

:<T|1 FLORIDA 
BRACE 

•TKB" CORPORATION 601 WEBSTER AVE. • BOX 1299 WINTER PARK , FLORIDA 32790 
Telephone: 305 644-2650 



MAJOR CHANGES 
IN HYDRA-CADENCE 

FOAM BOBBER 

COSMETIC COYEB 

r"i-:i;in-«r In farj|fl<i And. thonjtsfkiy 
(Hied tn li* RMtl 

Nf iWvl^ WIIUCAL L(WB CO. 
4tO rVtlfPd Avmui 
lll»poli&..5, mm-

im * m * m co. SOUTHS* f tosTHmcs co. 
1121 d'.-*r:i fcrtflt* ' S47 rUDtptl SUHl N.f. 
KMIHIB City, MluoDfi 'VJ 

0 
BUSHINGS 

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

SPRING STEEL 

WASHERS 

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

O 
LOCK SCREWS 

AND NUTS 

Prevents bearings from working loose. 

0 
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 cart
ridge in the frame. Eliminates protrus
ion of the pivot points for better 
cosmetic appearance. 

(Sold on Prescription only) 

ifdut- Cxdexee, Inc. 
P.O. Bo< 110, S23 South Central Avenue 

6lendal*4, California, U.SA 
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ORTHOTIC SPECIALTIES 
LOWER EXTREMITY BRACE PARTS 

Only Fillauer offers a source of supply 
for 

ADJUSTABLE STAINLESS STEEL BRACES 

for growing children 

Low Profile— 

Drop Lock Knee Joint 

Adjustable Ankle Joint Bars 

Write for catalog 

SURGICAL SUPPLIES, INC. 

Established 1914 

P. O. BOX 1678 

CHATTANOOGA, TENN. 
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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. 

IMPORTED GLOVE 
LEATHER SEAMLESS 
LININGS 

SLOPING 
TOPLINE PREVENTS 
CHAFING 

N O BACK 1 
SEAM 

SNAGPROF I 

BUCKLE 

M ALL-LEATHER 
SOLE TO ACCEPT PLATES 
AND SPLINTS 

SOFT, PLIABLE 
LEATHERS 

Only Sabel has all these features. 

NO EXTRA CHARGE 
FOR SPLIT PAIRS 

S ABEL'S 
EQUINO-VARUS 

Off 

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

SABEL DIVISION R. J.POTVIN SHOE CO., BROCKTON, MASS. 
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Now Available from AOPA . . . 

"What Everyone Should Know About Prosthetics and Pros
thetists" This companion scriptographic booklet is in 
the same format as "What Everyone Should Know About 
Orthotics and Orthotists," and is now available at 150 a 
copy (100 on orders for 500 or more). 

"Hygienic Problems of the Amputee." Another reprinting of this 
valuable booklet on Stump Hygiene has now been received, 
and back orders are being filled. The price is 150 a copy 
(100 on orders for 500 or more). 

STATEMENT OF OWNERSHIP, 
MANAGEMENT AND CIRCULATION 

(Act of October 23, 1962 ; Section 4369, 
Title 39, United States Code) 

1. Date of filing: 10/1/65. 2. Title of Publi
cation : Orthopedic and Prosthetic Appliance 
Journal. 3. Frequency of Issue: Quarterly, 4. 
Location of Known Office of Publication: 919 
18th Street, N.W., Washington, D. C. 20006. 5. 
Location of the Headquarters of General Busi
ness Offices of the Publishers: 919 18th St., 
N.W., Washington, D. C 20006. 6. Names and 
Addresses of Publisher, Editor and Managing 
Editor: Publisher: American Orthotics and 
Prosthetics Association, 919 18th St., N.W., 
Washington, D. C. 20006: Editor, Lester A. 
Smith, AOPA. 919 18th St., N.W.. Washing
ton, D. C 20006' Managing Editor, (Mrs.) 
Stockton V. Banks, AOPA, 919 18th St., N.W., 
Washington, D. C. 20006. 7. Owner (If owned 
by a corporation, its name and address must 
be stated and also immediately thereunder the 
names and addresses of stockholders owning 
or holding 1 percent or more of total amount 
of stock. If not owned by a corporation, the 
names and addresses of the individual owners 
must be given. If owned by a partnership or 
other unincorporated firm, its name and ad
dress, as well as that of each individual must 
be given.) American Orthotics and Prosthetics 
Asso., 919 18th St., N.W., Washington, D. C. 
20006. 8. Known Bondholders, Mortgagees, and 
other Security Holders Owning or Holding 
1 percent or more of Total Amount of Bonds, 
Mortgages or Other Securities: None. 

9. Paragraphs 7 and 8 include, in cases 
where the stockholder or security holder ap
pears upon the books of the company as 
trustee or in any other fiduciary relation, the 
name of the person or corporation for whom 
such trustee is acting, also the statements in 
the two paragraphs show the affiant's full 
knowledge and belief as to the circumstances 

and conditions under which stockholders and 
security holders who do not appear upon th* 
books of the company as trustees, hold stock 
and securities m a capacity other than that 
of a bona fide owner. Names and addresses 
of individuals who are stockholders of a cor
poration which itself is a stockholder or holder 
of bonds, mortgages or other securities of the 
publishing corporation have been included in 
paragraphs 7 and 8 when the interests of such 
individuals are equivalent to 1 percent or more 
of the total amount of the stock or securities 
of the publishing corporation, 

10. This item must be completed for all 
publications except those which do not carry 
advertising other than the publisher's own and 
which are named in Sections 132.231, 132.232, 
and 132.233, Postal Manual (Sections 4355a, 
4355b and 4356 of Title 39, United States 
Code.) 

Average Single 
No. Copies Issue 

Each Nearest 
Issue During to 

Preceding Filing 
12 Mos. Date 

A. To ta l No . Copies 4,000 4,000 June 
(Net Press Run) (1965) 

C. Total Paid Circulation 3,400 3,325 

D. Free Distribution (In
cluding samples) 330 350 

E. Total Distribution 
(Sum of C & D) 3,730 3,675 

F. Left-over, OflSce use 270 325 

G. Total (Should equal 
net press run) 4,000 4,000 

I certify that the statements made by me 
above are correct and complete. 

Lester A. Smith, Editor 
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JOURNAL INDEX FOR 1965 
Part I —Subjects 

American Board for Cert i f icat ion—AOPA and the Certification Board Elect Officers, 
Sept. 1965, 203-206; New Facilities Certified, Dec. 1965, 333-334; A n Ortho
paedic Surgeon Looks at Certification, C . N . Lambert, M .D . , Dec. 1965, 287-293. 

Amputations, Congenital—"Pylon-Prosthetic" Devices for Lower Extremity Congeni
tal Skeletal L imb Deficiences, R. H . Jones, M .D . , and C C . Nelson, C P . , Sept. 
1965, 218-227. 

Amputation, Sequelae—Late Sequelae of Amputation: The Health of Finnish A m 
putated War Veterans, K. A . Solonen, H . J . Rinne, M . Viikeri, and E. Karvinen, 
Dec. 1965, 316-327. 

Amputees—Stump Socks and Amputee Comfort, W m . B. Smith, C O . , March 1965, 
49-50. 

Amputee, Above-Knee—New Stump Correction Technique Developed at St. Vincent's 
Hospital, Armand Viau, C O . , March 1965, 47-48. 

Amputee, Below-Knee—A Treatment of the Below-Knee Stump Having Intermittent 
Breakdown, H . V . Mooney, C P . , March 1965, 39-40. 

Amputee, Geriatr ic—A Functional Above-the-Knee Prosthesis For Geriatric Patients, 
S. J . Liao, M .D . , and A . Schnell, C O . , March 1965, 35-38. 

Amputees & Brace Wearers, Rehabilitation—Orthopedic Appliance Cases, Served by 
Flint (Michigan) D . V . R . Office, 1961-1963, Elmer R. Akers, M.A . , March 1965, 
62-65. 

A O P A — A O P A 1965 Assembly, Preliminary Program, June 1965, 111-116; A O P A 
and The Certification Board Elect Officers, Sept. 1965, 203-206; A O P A Survey 
of Teaching and Instructional Activities of Prosthetists and Orthotists, Dec. 
1965, 331-332; Translation and Abstract Service, Sept. 1965, 235. 

AOPA-Regions—Educat ion at the "Grass Roots" Level, March 1965, 67-69. 

Body Jacket—The Body Jacket, Frank Harmon, C O . , and James Stanford, C P . , 
June 1965, 117-122. 

Casts—An Improved Method of Cast Removal, Lawrence J . Delaney, M .D . , Dec. 
1965, 314-315. 

Chicago City Junior College—Associate of Arts Degree Program in Prosthetics, 
March 1965, 57-61. 

Foot, Amputation—Partial Foot Amputation for Severe Deformity Caused by Con
genital Absence of Fibula, Jerome Lawrence, M .D . , and Mary S. Dorsch, C .P .O . , 
Sept. 1965, 215-217. 

Foot, Casts of—Principles and Alignment Problems in Custom Built Orthopedic 
Shoes, Erich Hanicke, C .P .O. , June 1965, 128-134. 

Feeder Unit—Electric Motorized Feeder Uni t for the Severely Involved Patient, 
Marjorie Kirkpatrick, M .D . , R. N . Witt, C O . , Esther Bell, O . T . R . , and Christine 
B. Stephens, O . T . R . , March 1965, 23-25. 

Gait Analysis—Gait Analysis F i lm Loops Available, Sept. 1965, 214. 

Hand, Orthoses for—Corrective Splints for Club and Drop Hands Due to Dysmelic 
Disabilities, Herbert Schiefel, Translated by S. W . Jesswein, C .P .O. , Sept. 1965, 
245-249; A Plastic Tenodesis Splint, Clark L . Sabine, O . T . R . , Robert G . Addi 
son, M.D. , and Herbert K. J . Fischer, M.D. , June 1965, 137-141. 

The Hundkappcd—Psychological Considerations in Bracing, Joan L. Bardach, Ph.D. , 
March 1965, 26-29. 

Hemimelia, Prostheses for—"Pylon-Prosthetic" Devices for Lower Extremity Con
genital Skeletal L imb Deficiencies, R. H . Jones, M .D . , and C . C . Nelson, C P . , 
Sept. 1965, 218-227. 
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Orthoses—Corrective Splints for Club and Drop Hands, Due to Dysmelic Disabilities, 
Herbert Schiefel, Translated by S. W. Jesswein, Sept. 1965, 245-249; Functional 
Treatment of Infant Spinal Deformities With a New Bandage (Harness), Man
fred Kallabis, Translated by L. Porten, C.P.O., Sept. 1965, 235-244; Orthotics 
Measurement Board for Tibial Torsion and Toe-out, Hans R. Lehneis, C.P.O., 
Sept. 1965, 209-214; A Plastic Tenodesis Splint, Clark L. Sabine, O.T.R., Robert 
G. Addison, M.D., and Herbert K. J. Fischer, M.D., June 1965, 137-141. 

Orthoses, Alignment—Orthotic Measurement Board for Tibial Torsion and Toe-out, 
Hans R. Lehneis, C.P.O., Sept. 1965, 209-214. 

Orthoses, Construction and Materials—The Body Jacket, Frank Harmon, CO., and 
James Stanford, CP., June 1965, 117-122; Construction and Fitting of the "Up-
side-Down Brace", R. R. Planner, CO., and J. C. Plattner, CO., March 1965, 
45-46. 

Orthoses, Externally-powered—The Electric Hand Splint, A. Karchak, Jr., J. R. Allen, 
V. L. Nickel, M.D., and R. Snelson, CO., June 1965, 135-136; Electric Motor
ized Feeder Unit for the Severely Involved Patient, Marjorie Kirkpatrick, M.D., 
R. N. Witt, CO., Esther Bell, O.T.R., and Christine B. Stephens, O.T.R., March 
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