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Titus To Plan '63 Assembly 

Snelson and Scott Complete Program Committee 

Bert R . Titus, C.P .O. , has been named P r o g r a m Chai rman for the 

1963 Orthot ics and Prosthet ics Assembly , b y President Carl ton Fillauer. 

The Assembly is sponsored b y the A m e r i c a n Orthot ics and Prosthet ics 

Assoc ia t ion and is open to all w h o are interested in the rehabil i tat ion o f 

the or thopedica l ly handicapped . 

Bruce Scott of Denver , C o l o r a d o , and R o y Snelson of D o w n e y , Cal i

fornia , have been named V i c e Chai rmen o f the P r o g r a m Commit tee and 

will w o r k c losely with M r . Ti tus and A O P A Headquar ters in p lanning 

the Assembly . 

Mr . Ti tus was Vice-Cha i rman of the 1961 Assembly sponsored b y the 

Assoc ia t ion at M i a m i Beach. He has served as Di rec to r o f A O P A R e g i o n 

IV , cove r ing the Southeastern States. H e has taught at N e w Y o r k Universi ty 

and is currently serving as Assistant Professor of Orthot ics and Prosthet ics 

at D u k e Universi ty Med ica l S c h o o l in addi t ion to his p r ime responsibi l i ty 

as Di rec to r o f the Depar tment of Prosthet ic and Or thoped ic App l i ances . 

Mr . R o y Snelson C O . , is head o f the Brace Depar tment at R a n c h o 

L o s A m i g o s and also operates his o w n establishment at D o w n e y , Cal i fornia . 

He has taught at the Univers i ty o f Cal i fornia at L o s Ange le s and has 

appeared on the p r o g r a m o f a number o f Med ica l Meet ings and A O P A 

Assembl ies . M r . Bruce Scott , C .P .O. , well k n o w n orthotist and prosthetist 

of Denver , C o l o r a d o , is a l ong time advocate of h igh profess ional s tandards 

for orthotists and prosthetists. 

T h e P r o g r a m Commit tee invites all persons interested in the or tho

pedical ly hand icapped to submit suggest ions for the 1963 Assembly . 



A l l Y o u r N e e d s F o r 

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

SUPPLIES 

U n d e r O n e R o o f 

Coutils • Moleskins • Brocades • Elastics 

Non-Elastics • Nylon Lacings • Buckles 

Tools • Air Foam ' Steels ' Durane 

Vibretta ' and the 

Nov concept in fastening TRY VELCROS SUPERIOR 
PERFORMANCE ON YOUR 

VELCRO ORTHOPEDIC A N D 

PROSTHETIC APPLICATIONS 

d i s t r i b u t e d t o t h e 

O r t h o p e d i c a n d P r o s t h e t i c P r o f e s s i o n s 

b y 

L. Laufer Co. 
5 0 Wes t 29th Street • N e w York 1, N . Y. 

o n l y t h e finest 

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

. . . s i n c e 1928, s p e c i a l i s t s in 

p r o v i d i n g that s u p r e m e qual i ty 

o f s k i n s r e q u i r e d f o r e x a c t i n g 

p r o s t h e t i c a n d o r t h o p e d i c u s e . 
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F-ISSUE COLOR GUIDE 
For Production Gloves 

NEW COLOR 
GUIDE 

ENTIRELY DIFFERENT 

C O N C E P T O F M A T C H I N G 

S H A D E S 

n e w h u e s 

ALL T h e C o l o r s o f t h e 
O l d A P R L G u i d e 

PL ud 
W h i c h C o l o r G u i d e t o U s e 

FOUR NEW SHADES F issue for Production 

E - i s s u e f o r C u s t o m 
p e r f e c t l y e n g i n e e r e d a s t o 

f o r m a n d c o n s i s t e n c y 

a n d a l l e l s e 

PROSTHETIC SERVICES OF SAN FRANCISCO 
4 6 SHIPLEY 

SAN FRANCISCO 7 , CALIF. 

D O u g l a s 2 - 7 3 4 1 

'Looks REAL—It LASTS" 

•Trade -Mark 
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P h y s i c i a n s , S u r g e o n s , R e h a b i l i t a t i o n O f f i c i a l s 
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A N Y T Y P E A N Y S T Y L E 

SHOES MADE TO ORDER 
Send us the negative casts, we make the Shoes 

to your or your Doctor's specifications. 

W e specialize in extreme cases. 

For information and price list, also free measuring 

charts, write to: 

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

C h i c a g o 1 3 , Illinois 

S U P P L I E R S ' I N D E X - D E C E M B E R , 1 9 6 2 
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Child Life Shoes 3 1 1 

C. D. Denison Orthopedic 

Appliance Corp 382 

D. W . Dorrance 375 

Feiner Bros 3 7 2 

Fillauer Surgical Supplies 3 0 7 

Florida Brace Corp 3 8 8 

Freeman Mfg . Company 3 8 5 

Guardian Products Company 3 7 2 

Wm. H . Horn & Bro 303 

A. J . Hosmer Corp 375 

Hydra Cadence, Inc 3 8 7 

Joseph Jones Company 3 1 2 
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Levy & Rappel, Inc 3 0 4 

M. J . Markell Shoe Company 381 

Medic Shoe Manufacturers, Inc 3 7 4 

Miller Brace Company 3 1 0 

Minneapolis Artificial Limb Company 379 

Ohio Wi l low Wood Company 3 8 0 

Robert O. Porzelt 3 0 2 

Prosthetic Services of San Franc isco . . . . 3 0 0 

I. Sabel 383 

Sierra Engineering Company 3 7 7 

Southern Prosthetic Supply Co 3 9 6 

Tenenbaum Prosthetics Back Cover 

Trautman Specialties, Inc 3 8 4 

Truform Anatomical Supports 305 

True-Eze Mfg. Co., Inc 3 8 6 
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P O R O U S 
L A M I N A T I N G 
F O R 
A M P U T E E S 
U. S. APRL Technical Report 6204 

"Porous Laminates" January 1962 

Ban-Lon Stockinet for inner and outer layers in 
laminating procedures n o w avai lab le f rom 
Bell-Horn. 

N o w Ban-Lon Laminated Stockinet eliminates 
the problems of perspirat ion involv ing the en
cased stump. Due to its minute pores this mate
rial prevents blockage of sweat pores. Ban-Lon 
Stockinet laminates can be readi ly c leaned by 
soaking in detergent fo l lowed by flushing w i th 
wa te r wh ich is a hygienic plus. 

MADE IN LAY F L A T D I A M E T E R S : 
2" , 3", 4", 6", and 8". 

Prices furnished on request: 

451 N. THIRD STREET 
PHILADELPHIA 23, PENNSYLVANIA 
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"FOOT BALANCERS OF ALL DESCRIPTIONS'' 
Certainly no one type of foot appliance is fitted for all foot 
conditions; that is the reason why we offer you a great 
variety of appliances. 
Cork—Rubber—Celastic Supports and Inlays. Levy Mould 
and Forefoot Balancer—Artificial Toes and Forefoot Am
putees and short Limb Extension. Orthopedic work is our 
specialty. 

All Inlays are made with O a k sole leather base—and 
in many types blue tempered steel springs are added. 
Also every type of stainless steel brace all hand hammered 
to your cast. 

Our newest Levy Latex Mould to cushion the foot suited 
for such cases as Arthri t is , Diabetic, Ulcers, Burns, Scar 
tissues, and Verruca. A plaster of paris cast is essential 
for this type. All Inlays are hand made to your pre
scription. 

" W E DO N O T CARRY A N Y K I N D O F STOCK S U P P O R T S " 

Wri te for our illustrated catalogue and price list. 
The House of Foot Comfort Prosthetic Appliances 

LEVY & RAPPEL INC. 
3 8 4 Columbus Avenue, New York 2 4 , N. Y. 
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Here's why you'll want to keep a good stock 
of this Truform Dorso - Lumbar Support 

I t ' s be ing adve r t i s ed a n d de t a i l ed to y o u r phys i c i ans . . . t h e y 
a l r e a d y r e c o g n i z e its n e w c o n t r i b u t i o n t o c o r r e c t t he rapy a n d 
pa t i en t c o m f o r t . B e r eady to fill their p re sc r ip t ions . . . b e 
r e a d y to se rve their pa t ients . . . s t ock these un ique T r u f o r m 
w o m e n ' s m o d e l s 1 1 7 3 - H S a n d 1 1 7 4 - H S , a n d m e n ' s m o d e l 
4 1 7 - H S 

Single 
a d j u s t m e n t o f 

s h o u l d e r s t r a p s 

a s s u r e s correct 
s u p p o r t 

Now Truform provides the answer to the 
proper adjustment of a dorso-lumbar sup
port to attain optimum support for the 
upper back . . . 

Shoulder straps that are tightened by 
a single adjustment in front and are then 
held securely in the simply designed 
"keeper" (see drawing). 

No twisting and turning to adjust con
ventional straps at each side, with the 
shoulders out of normal position. Adjust
ment of the Truform Dorso-Lumbar Sup
port is made with the patient's shoulders 
in their normal position . . . the tightened 
straps, which cross in the back, then 
firmly maintain the desired corrective 
position. 

Greater height in the back, too, with 
two full-height steel stays to assure firm 
support. Comfortable adjustable under
arm pads . . . 3 pull-straps to adjust and 
distribute tension. 

Specify with confidence Truform sup
ports that are anatomically correct and 
therapeutically sound . . . fitted with 
skillful knowledge . . . available only from 
the Ethical Appliance Dealer. 

I 

UNIQUE DORSO-LUMBAR SUPPORT 
Women's models 1173-
HS full skirt (pictured 
above) and 1174-HS 
regular length. Men's M 
model 417-H5 regular —\[ 
length, Drawing shows 
single adjustment of shoulder straps in front, 
retained in "keeper" 

T H L T U R M 
a n a t o m i c a l s u p p o r t s 

3960 Rosslyn Drive, Cincinnati 9, Ohio 
Branches: New York and San Francisco 
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S O M E T H I N G S J U S T W O N ' T D O T H E J O B 

but Kendrick Surgical Elastic Stockings will 

Light support s tockings may relieve " t i redness" in legs, but if the 
p rob lem is varicosit ies or swollen legs only a surgical elastic stock
ing can d o the j o b . They are constructed to p rov ide the strength 
required in the treatment of leg disorders . 

Kendr ick Surgical Elastic Stockings are knitted of "live rubber' 
which is essential to p rov ide the resilience and compress ion neces
sary for adequate vein support . A n d Kendr ick Surgical Stockings 
are fitted, not for the average leg. but for your patient's leg. 
For proper relief and support suggest that y o u r patient sec the 
Kendr ick Surgical Supply Dealer nearest you . He carries a line of 
weights, f rom sheer to heavy — for mild or severe cases. 

J A M E S R . K E N D R I C K C O M P A N Y , I N C . 
Philadelphia 44, Pa. New Y o r k 16, N . Y . 

Kendrick 
s i n c e r a s 3 

KENNIT Kenlastic KEN TO N KENLITE 



Filkote eliminates perspiration problems 

O R T H O T I C S P E C I A L T I E S 

L O W E R E X T R E M I T Y B R A C E P A R T S 

Only Fillauer offers a source of supply 

for 

1^ A D J U S T A B L E S T A I N L E S S S T E E L BRACES 

for growing children 

Low Prof i le— 

Drop Lock Knee Joint 

Adjustable Ankle Joint Bars 

Write for catalog 
^i£&Ul&L SURGICAL S U P P L I E S , INC. P. O. BOX 1678 

Established 1914 CHATTANOOGA, T E N N . 
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*new Camp products 

HYPEREXTENSION BRACE ABDUCTION SPLINT 

Improved, Lightweight Hyperextension Brace 
for the Ambulatory Patient 

This new and improved brace design utilizes the pelvic 
basin as a foundation for influencing the structures of the 
back. Pressure is more widely distributed over the lower 
abdomen and lateral halves of the ilium; it offers greater 
lateral stability and added comfort in the silting position. 
Medically accepted, it is used in place of a plaster cast for 
compression fractures, osteoporosis with kyphosis, Marie 
Struempcll's disease and adolescent epiphsitis. The new 
model features a strong, lightweight aluminum frame, an 
easily adjusted rotating sternal pad and an anterior pelvic 
b:nni with wing-like side extensions. Washable and odor
less. An easily rotated screw gives exact hyperextension. 

Sanitary, Well-Ventilated and Easy-to-Adjust 
Plastic Abduction Splint 

This new Camp splint is an effective, atraumatic method 
for obtaining gradual hip abduction in infants at home. 
Well tolerated, the splint permits the child to sit, stand or 
crawl. It is made of lightweight, non-toxic polyethylene 
with foam padded edges and laced cuffs. Stainless steel 
stays in the anterior and posterior cross pieces prevent 
buckling; lateral stability is maintained by a supporting 
back piece and chest strap. These features also allow full 
back flexion and help maintain correct splint position. 
Bending the stays allows abduction angle adjustment. 
Fits over or under a diaper. Washable and moisture-proof. 

S. H. CAMP & COMPANY, JACKSON, MICHIGAN S. H.CAMP & COMPANY OF CANADA, LTD., TRENTON, ONTARIO 
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i I THE SOURCE 
™ f o r A L L 

YOUR SHOP NEEDS 

D I S T R I B U T O R S FOR 
Kingsley • Otto Bock 
Fillauer • Bauer & Black 
Hallmark • Burlington 
Support Stockings, etc. 

O R T H O P E D I C 
Sp ina l Braces—Williams Flexion • Taylor • Chair Back 
Cervical Supports—Hallmark Brace • Myo & Heger Collars 
Leg Braces—Complete • Joints & Component Parts 
Denis Browne Splints • Spring Wire Drop Foot Splints 
Crutch Set-Ups—Aluminum T o o l s & S u p p l i e s 

P R O S T H E T I C 
K N I T - R I T E S T U M P SOCKS 
Plastic larr.ination Supplies • . • 
Sach Feet-Otto Bock Products 
. . . Knee Joints . . . Controls 
. . . Ankle Joints . . . Stockinette 
. . . Webbing . . . Underhose 
Comfor t A i d s . . . Ampu-Bolm . . . Marathon 
Cream , . . Amp-Aid . . . Ampu-Talc 

C O N S O L I D A T E YOUR B U Y I N G . ALL 

PURCHASES COUNT T O W A R D K N I T - R I T E ' S 

LIBERAL VOLUME CASH DISCOUNT! . 

Check Knit-Rite Catalog . . . 

for many other fine products. 

RAPID SHIPPING . . . 
KNIT-RITES WATCHWORD 

8 gĝFUNCTIONAL supports 

LUMBOSACRAL CORSET 

LUMBOSACRAL-SACRO-ILIAC 
ABDOMINAL—RIB —HERNIA 
A concise l ine . . . selected popular numbers... 

minimum inventory for prescription fittings. 

Fine strong fabrics • • -
and workmanshipl 

Fea tures— • continuous lacing... 
buckle and strap adjustment 
• lumbosacral supports have nylon 
casings attached and steel bars. 

Ask for brochure and price list. 
Aids for doctor detailing. 

Sold only to Orthotic and 
Prosthetic Facilities 

the Knit-Rite &wtfi**uf 
1121 GRAND AVE. K A N S A S CITY 6 , M I S S O U R I 

T E L E P H O N E BA 1-0206 , 
LUMBOSACRAL SUPPORT 
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T h e " O R I G I N A L " 
WILL IAMS Lumbo-Sacral Flexion Brace 

IDesigned by Dr. Paul C. Wil l iams) 

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

Measurements: 

1 . Chest (about 4 " below nipple line) 

2. Waist (at navel line) 

3. Pelvic ( V2 distance between greater 
trochanter and crest of ilium) 

4. Seventh cervical spinous process to 
the prominence of Coccyx. 

ALL ORTHOPAEDIC APPLIANCES 
Orders filled at the request of members of the profession only 

M I L L E R B R A C E & S U R G I C A L S U P P O R T C O . 
P. O. Box 2 6 1 8 1 

3902 Gaston Avenue Dallas, Texas 

T H E L O C K G R I P — A V O L U N T A R Y OPENING H A N D , 
opens to a width of 3 - 5 / 8 in. It did not take us 12 years, 
at 1 Million Dollars per year, to discover the voluntary type 

mechanism was the most practical. 

The Lockgrip and Plylite Built in Sizes from 6 to 9V i 

D. B. BECKER CO. 
1 5 2 W . Stevens St. St. Paul 7 , Minneso ta 
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" A r e Y o u T u r n i n g 
B u s i n e s s A w a y ? 

Th is year more than 167 Orthopedic Appl iance Shops reaped 
EXTRA PROFITS because they made Child Life Shoes available to 
prescribing doctors and their young patients. 

C h i l d L i f e has r e c e n t l y b e c o m e the na t ion ' s largest p r o d u c e r s o f spec ia l 
p u r p o s e foo twea r for ch i l d r en a n d c a n pos i t i ve ly say that — in m a n y 
c o m m u n i t i e s — s h o e retai lers are n o t m e e t i n g the n e e d s o f d o c t o r s a n d 
their pa t ien ts . 

If y o u aren ' t f i l l ing this v o i d o r inves t iga t ing it, y o u l i te ra l ly m a y b e 
tu rn ing bus iness a w a y . 

It has b e e n e s t ima ted that o n e d o c t o r r e c o m m e n d i n g o n e n e w pa t ien t 
pe r w e e k to a L i m b and B r a c e S h o p wi l l b r ing that s tore an extra annua l 
retail sa les o f o v e r $ 1 6 0 0 in C h i l d L i f e A r c h Fea tu r e S h o e s . 

N o w , m u l t i p l y that b y the o the r d o c t o r s y o u n o w w o r k wi th — w h o 
are cu r r en t ly p re sc r ib ing ch i ld ren ' s shoes — a n d y o u c a n i m m e d i a t e l y 
see the po ten t ia l o f this n e w marke t . 

C h i l d L i f e s h o e s c o n s t a n t l y p r o v e t hemse lves in b r ac ing s i tua t ions . 
T h i s t o p qua l i ty is b a c k e d by the m o s t c o m p l e t e l ine o f s h o e s a n d se rv ices 
k n o w n to o u r indus t ry . 

L e t us tell y o u a b o u t m a n y , m a n y o the r m e m b e r s o f y o u r p ro fess ion 
and A s s o c i a t i o n w h o h a v e taken this prof i tab le s tep . Y o u r i n q u i r y wi l l 

get o u r i m m e d i a t e a t ten t ion . 

E MANUFACTURING CO. 
Milwaukee 1, Wisconsin 
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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 

MANUFACTURERS OF PRECISION-MADE BRACE PARTS 

BECKER ORTHOPEDIC APPLIANCE COMPANY 
639 ELM STREET • BIRMINGHAM, MICHIGAN 

MODEL 
L-25 

24 Hour Service 

NO LEATHER LIKE JONES LEATHER 
F o r Appliances and Artificial Limbs 

Specially Tanned So Color Will Not 
Fade Off and Soil Underwear Garments 

WRITE FOR SAMPLE CARDS AND PRICES 
ON ALL ITEMS USED BY THE TRADE 

T H E J O S E P H J O N E S C O . 
186 W I L L I A M S T R E E T N E W Y O R K 3 8 , N . Y . 
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An Experience With External Power 

In Upper Extremity Prosthetics 

R O Y S N E L S O N , C . O . * 

and 

L. B E N S O N M A R S H , C .P .** 

T h r o u g h o u t the years prosthetists have been aware of the need for m o r e 
efficient and functional upper extremity prostheses. Convent ional upper 
extremity prostheses are now vastly super ior to those available in the past. 
However , there is still much need for improvement , especial ly for the m o r e 
severely involved eases. Al though previous attempts to increase efficiency and 
function through the application of external power have met with vary ing 
degrees of success, in many instances the designs p roduced were too c o m p l e x 
for practical appl icat ion. 

Greater emphasis is now being placed UPON THE USE OF EXTERNAL POWER 
in order to p rov ide amputees with an answer to their prosthetic needs. O u r 
coopera t ive efforts in this direct ion have resulted in the deve lopment o f a 
successful pneumat ic upper extremity prosthesis utilizing modif ied standard 
prosthetic and orthotic componen t s . 

A 20-year-old male S / D amputee was fitted with this type of prosthesis. 
He is successfully using it at the present t ime. Three addi t ional shoulder 
disarticulation patients are n o w being fitted with similar prostheses. Th i s 
utilization of standard componen t s has proved to he both economica l and 
expedient , contr ibut ing greatly to the degree o f success . 

BASIC INVESTIGATION 
The success o f pneumatical ly activated or thot ic devices indicated the 

possibil i ty of adapting many of the same componen t s for activating pros
theses. 

A basic investigation indicated the feasibility o f utilizing the ARTIFICIAL 
muscle for motive power . Th is was abandoned when available space p roved 
inadequate for conta in ing a muscle o f sufficient length to fulfill p o w e r re
quirements . Later investigations indica ted that the mos t p romis ing approach 
would he to utilize two pis tons: one piston to he attached to the p rox imal 
end o f the wrist, and the OTHER to the p rox ima l end OF THE ELBOW. 

PROTOTYPE DEVELOPMENT 
1. Components 

A push-type piston was des igned for attachment to the Sierra Constant 
Frict ion Wris t and act ivation of both hand and h o o k through the axis of 

* Snelson Or thoped ic Service , D o w n e y , Cal i fornia 
* * Sierra Engineer ing C o m p a n y , Sierra Madre , California 



FIGURE 1 

their attachment studs (F igu re 1 ) . Th i s wrist p r o v e d satisfactory for loca
tion and al ignment of the piston and adjustment o f fr ict ion without affecting 
total piston stroke requirements. 

A pull-type piston was des igned to be attached to the turntable c o m 
pression r ing o f the Sierra E l b o w wh ich p r o v e d to be satisfactory fo r the 
retention o f adjustable turntable fr ict ion and f r eedom of rotat ion without 
affecting loca t ion or al ignment of the piston. 

T h e e l b o w was then modi f ied b y reversing its pos i t ion relative to the 
arm (F igu re 2 ) , mach in ing a new shaft with reoriented forearm attachment 
slots, and dri l l ing a c learance hole in the plate and lock assembly for the 
piston rod to pass through. 

A pin dr iven into the shaft was connec ted to the pis ton rod b y means 
of a short roller chain with d isconnect links at each end. 

T h e e l b o w l o c k assembly was modi f ied b y substitution o f a simple shaft 
and lever in p lace o f the alternator type lever and c a m system. 

Both the e lbow and wrist were des igned to permit fac tory moun t ing and 
al ignment o f pistons to s implify final installation. 

The A P R L Hand and H o o k were chosen for their adaptabil i ty to push 
activation, and then modi f ied b y substituting a s imple spr ing loaded , push 
activated l inkage system in place of the usual mechanisms and dri l l ing the 
attachment studs to permit the pis ton r o d insert ion. Both hand and h o o k 
are connec ted to or r e m o v e d f rom the wrist in the usual manner . 

2 . Complete Prosthesis 
Convent ional casting, measurement and fabr ica t ion techniques were 

used, substituting the modi f ied componen t s for those normal ly installed. The 
patient was then fitted and harnessed util izing a convent ional chest strap 



FIGURE 2 FIGURE 3 

FIGURE 4 

and axilla l o o p harness. The terminal dev ice piston was connec ted to a 
standard O S C O slide valve activated b y chest expans ion (F igu re 3 ) . A n 
addit ional O S C O slide valve was modi f ied b y installing a stronger return 
spring, then connec ted to the e l b o w pis ton and its distal end attached to the 
lock cable (F igu re 4 ) . 



Both lock and piston are activated b y a single fo rce exerted through 
the axilla l o o p . W h e n pull is applied to the va lve the e l b o w l o c k bar is 
lifted before the slide valve can m o v e to either the exhaust or fill pos i t ions . 
W h e n tension is released the valve returns to the hold posi t ion and the lock 
bar d rops . 

A convent iona l tank and regulator were connected to the valves through 
a simple combina t ion manifold and flow control b lock which permits indi
vidual adjustment of the rate of flow to both pistons, but does not affect 
exhaust f low. An addi t ional flow con t ro l was installed on the e l b o w piston 
vent. T h e purpose of this system is to p rov ide cont ro l over flexion without 
affecting extension. A Sierra round type shoulder bulkhead permits pneu
matic lines to pass through the shoulder axis . 

FIGURE 5 FIGURE 6 

FIGURE 7 FIGURE 8 



CONCLUSION 

This prosthesis p rov ides the amputee with a degree o f function u n o b 
tainable with convent ional prostheses. The power source is ca rbon d iox ide . 
Line pressure is 9 0 psi . A fo rce of 12 ounces applied to the terminal device 
cont ro l va lve through less than 1 1/4. inch o f excurs ion results in 10 pounds 
o f pinch m a x i m u m at the h o o k finger tips. 15 pounds o f pinch at the hand 
finger tips, and opera t ion through their full ranges o f m o t i o n . 

A fo rce o f 2 pounds applied to the e lbow control valve through less 
than 5 / 8 inch p rov ides sufficient p o w e r to lift and m o v e the fo rea rm and 
h o o k or hand, plus 1 - 1 / 2 pounds through 1 3 5 ° o f flexion coup led with 
automatic lock act ivat ion. Addi t iona l illustrations o f this prosthesis are 
shown (F igures 5 through 8 ) . 

BAY S T A T E CLINIC T E A M — T h e Amputee Clinic Team of the Bay State Society for the Crippled 
and Handicapped, Inc., has been operating for twelve years under the direction of Dr. 
Hartson. Front row: Miss Nancy Whenman, O .T .R . , Robert Hartson, M.D., Chief, Anthony J . 
Virgil io, Co-ordinator, and Mrs. Lois-Ann Garcia, R .P .T . Back row: Joseph Martino, C.P., 
Miss Dorothy Walton, Medical Secretary, Miss Brigitta Sorlie, R . P . T . , Wi l l iam R. Rogers, C.P., 
and Theodore G. Wi l l iams, C.P., The Journal is indebted to Howard V. Mooney, Manager 

of the Boston Artificial Limb Co., for this picture. 



A Clinical Appraisal of the Plastic Total 

Contact Above Knee Prosthesis 

* G E O R G E H . K O E P K E , M . D . and + J O S E P H P. G I A C I N T O , C.P. 

Evaluat ion of fifty-one unsetected a b o v e knee amputees for w h o m 
this prosthesis has been prescr ibed reveals satisfactory results. A 
br ief descr ipt ion is g iven o f a fitting technique and the react ion o f 
the s tump to total contact . T h e advantages o f this socket ove r other 
a b o v e knee sockets are apparent f rom its beneficial effects on several 
stump disorders . 

A b o u t ten years a g o w e began suppor t ing the soft tissue o f a s tump 
with an improvised total contact socket which would furnish partial end 
bear ing in above- and be low-knee prostheses. Pads of felt, leather, rubber 
and plastic foam were inserted into the ends o f the sockets to p rov ide c o m 
fortable support . In 1958. the Universi ty of Cal i fornia in Berkeley publ ished 
the first o f a series o f reports that have led to vast improvements in the 
fabricat ion, filling and alignment of the patellar-tendon-bearing total-contact 
prosthesis . Our early cl inical exper iences with this prosthesis have been 
repor ted e lsewhere . 1 

T h e plastic total-contact above-knee prosthesis fabricated by the Uni
versity of Mich igan Prosthetic Shop is similar to the prostheses descr ibed b y 
the University o f California research labora tory in Berkeley and b y the 
Veteran 's Administrat ion Prosthetic Center in New Y o r k Ci ty . 2 A quadri
lateral w o o d e n p rox ima l socket is des igned f r o m convent iona l stump meas
urements . Th i s socket is about four inches l o n g and is fitted in an adjust
able cast ing stand (F igu re 1 ) . T o insure initial flexion and adduct ion o f 
the socket , the distal por t ion o f the s tump pro t ruding f rom the w o o d e n 
socket is w r a p p e d with plaster in the ischial weight-bear ing pos i t ion ( F i g u r e 
2). A plastic socket is subsequently fabricated from the wooden pattern 
and plaster cast (F igu re 3) . T ins technique is preferred to other cast ing 
methods : it p rov ides total contact , optimal al ignment and partial ischial 
weight bearing. The d iscrepancy in the d imens ions o f the socket gradually 
changes f rom values o f minus 1/4 to 1 /4 inches at the level of the ischial 
tuberosi ty, t o plus 1/4 to 1/2 inch at the end o f a mid-thigh stump. Several 
methods of estimating end hea l ing have been tried. Practical c l inical 
methods include p lac ing a p iece of c lay or bounc ing putty, comparab l e in 
size to a small pea. in the bot tom of the socket. It will be flattened with end 
bear ing . Or the examiner ' s small l inger is inserted through the valve open
ing in the non-weight bear ing posi t ion to gauge the pressure exerted between 
the s tump and the socket when the amputee has put his weight on the 
prosthesis . 

* Associate Professor of Physical Medicine and Rehabilitation; 
+ University of Michigan Medical Center Prosthetic Shop; 
University of Michigan Medical Center, Ann Arbor, Michigan. 



Figure 1 , Proximal socket fitted in an adjustable casting stand 

Figure 2. Distal portion of stump protruding from proximal socket wrapped with plaster in 
the ischial weight bearing position. 



Figure 3 . Unfinished plastic socket—split to 
demonstrate inner wall . 

Figure 4 . Socket is split to demonstrate re
lationship of total-contact socket and stump. 

Since N o v e m b e r 1960. the total-contact socket has been prescr ibed fo r 
51 unselecled above-knee amputees. Pe r iod i c evaluat ions have been m a d e 
o f all patients for at least three months fo l lowing each fitting. On ly one 
patient rejected the socket. He was accustomed to o b s o l e t e methods of 
fitting and suspension and. despite a tender b o n y stump, preferred a plug 
lil t ing socket . Those who had previously worn open end sockets preferred 
the total-contact socket; they had better control o f the prosthesis and were 
m o r e comfor t ab le . 

The commit tee on Prosthetic Research and Deve lopment o f the National 
A c a d e m y of Sciences has repor ted that counter pressure on the end of a 
stump will promote c i rculat ion and lessen edema.3 Th i s cl inical study sup
p o r t s their report. The total-contact socket is impressively effective in lessen
ing c h r o n i c s tump edema. It has also lessened f ibroelas t ic diathesis, varicosities o f the stump, and irritation about the ischial tuberosity. 

The d iscrepancy between d imens ions o f socket and stump appear to 
be less cri t ical if soft tissue is supported at the lower half o f the stump. 
Wi th such support , the tissue is d i sp laced towards the upper half. Fewer 
adjustments are required In prevent the ischial tuberosity f rom sl ipping 
anteriorly over the b r im o f the ischial seat. T h e plastic total-contact socket 
s e l d o m deve lops cracks , and the valve seal is easier to maintain than it is 
in wooden sockets. It would appear that spurs at the end o f the femur d o 
not o c c u r m o r e frequently in partial end bearing than in open-end sockets. 
A patient with a normal s lump is se ldom aware of end hearing, and the 
person with a moderately tender stump readily adapts to this socket . A 
tapered s lump frequently takes on a more cyl indr ical shape after using the 
socket for a few months, and a bonv stump may d e v e l o p small asymptomat ic 
bursae in response to partial end bearing. Nerve pressure synd romes o f 
phantom sensation and phantom pain are less frequent, because pressures 



are m o r e wide ly distr ibuted than they are in open end sockets. 
The addit ional step needed to fabricate the plastic total-contact above-

knee prosthesis is justified b y the numerous advantages over other above 
knee sockets . 

REFERENCES 
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In Memoriam 
FRANK OLIVER PETERSON 

Frank Oliver Peterson, m e m b e r o f 
A O P A f rom Los Angeles , d ied sud
denly September 28th at L o s Ange les 
at the age o f 8 1 . 

M r . Peterson and his wife , Mrs . 
Ethel E. Peterson, had long been ac
tive in the affairs of the Assoc ia t ion , 
dating back to their earlier connec
tion with the R o w l e y C o m p a n y . Mr . 
Peterson was a fo rmer Treasurer o f 
the Assoc ia t ion . Since his retirement 
to l ive in L o s Angeles he had also 
served as the Treasurer o f the Society 
o f Orthotists and Prosthetists, and 
took an act ive interest in the affairs 
of R e g i o n I X o f A O P A . Mrs . Peter
son is well known for her many years 
as edi tor of the A L M A Almanac, 
published in the early 1940 's . 

MRS. RUTH BEITMAN 
The Journal has learned with deep 

regret of the death in Oc tobe r o f Mrs . 
Ruth Beitman, o f Newark , N e w Jer
sey. Sincere sympathy is extended to 
her husband, Ar thur A . Beitman, and 
to members o f the family . 

FREDERICK E. VULTEE, M.D. 
Dr Frederick E. Vultee. Chai rman. 

Dept. of Physical Medic ine and rehabilitation, 
Medica l Col lege o f Vir 

ginia , R i c h m o n d , died suddenly after 
a heart attack on D e c e m b e r 4, 1962. 

His con t r ibu t ion to the prosthetic 
and or thot ic field was an outstanding 
one , and his death is a severe loss to 
the profess ion and to his many 
friends. 

A Memor ia l , b y Dr . J. War ren 
Per ry , O V R , will appear in the M a r c h 
1963 Journal. 



The Pick-Up Cane 
B Y C A T H E R I N E K E A N E 

Nelson Orthopedic Co. 

Pittsburgh, Pa. 

I d id not realize the t remendous value o f the Pick-up Cane until I was 
conf ined to a wheelchair . 

After several weeks of hospitalization with a fractured h ip . m y d o c t o r 
permitted m e to g o h o m e to a wheelchair . S ince the hone was not heal ing 
too well. I cou ld not walk or even stand on either leg. I l ive a lone which 
meant I had to take care o f myself and my apartment. Believe me, I cou ld 
not have done it without the aid of Mr . Nelson 's P ick-up Cane. 

first of all, by grabb ing the bed clothes with the p ick-up cane . 1 was 
able to make my bed quite neatly. A hanger can be taken from and returned 
to a closet with the pick-up cane, as well as b o x e s f rom a top shelf o r shoes 
from a deep shelf. Th is enabled me to dress and rare fur my clothes without 
assistance. I could lake cups, dishes, pots, pans and grocer ies from a cup
board , pull bl inds and draperies, turn light switches off and o n : to mention 
nothing o f the hundreds o f articles which can b e picked up from the d o o r 
or ont-of-reach places. Cleaning was no prob lem. I placed a dust c loth in 
the hook , which locks when handle is released, and I can reach any place in 
the apartment to dust. By placing an S O S pad in the hook , any difficult 
scour ing is quite easy. I found it possible to wash w i n d o w s and hang 
clothes up to dry. 

The or ig ina l purpose o f the Pick-up Cane is for the person w h o walks 
with a cane but has difficulty s tooping to pick u p something f rom the floor. 
The tip o f the cane can be r emoved easily and left on the floor by lifting 
the h o o k cont ro l which is connec ted at the cane handle. A n article as small 
as a d ime and up to approximate ly five p o u n d s can be p icked up . T h e tip 
is replaced b y gu id ing the cane into it with the h o o k c losed but still 
extended. The patient goes on walking without the slightest change in his 
balanced pos i t ion . 

Since the Pick-up Cane has been such a wonder fu l aid to m y rehabili
tation 1 feel certain there are m a n y hand icapped persons w h o w o u l d like 
to k n o w about it. 

EDITOr'S NOTE: The Pick-Up Cane, available from Nelson Orthopedic 
Co., is operated by a trigger which extends a gripping device from the cane 
tip. Release of the trigger holds any object firmly, or retracts the empty 
gripper into the cane. The cane is aluminum, with the mechanism located 
inside. 



Basic Principles of Lower Extremity Bracing 

ODON F. VON WERSSOWETZ, M.D., F.A.C.P.i 

All orlheses. however skillfully constructed, are only auxiliary means 
in the treatment of neuromuscular dysfunctions and musculoskeletal dis
orders. It is important for the physician, before he selects and prescribes a 
brace, to make a correct diagnosis, then to carefully consider the indications 
that present themselves ( 1 ) . and last, to have a good KNOWLEDGE OF the basic 
principles governing the fitting and alignment of such orlheses. He should 
also know the different parts available so that he can prescribe a satisfactory 
brace which can be worn successfully by the patient within his remaining 
functional capabilities ( 2 ) . All braces need modifications, because NO dis
ABILITY will remain static indefinitely in a living organism. Therefore, the 
physician should recheck each patient at certain intervals depending on the 
course and acuteness of the condition and order such modification individ
UALLY. The brace must be fitted and adjusted on the patient: otherwise it will 
never fit. It should never he ordered by mail or filled only from a tracing. 
The orthesis selected should not he more extensive than the disability requires 
( 3 ) . This means that it must be as light as possible, hut strong enough 
TO withstand the stress and torque OF the body during weight bearing and 
locomotion and of any excessive and abnormal muscular activities, such as 
spasticity. It must fit accurately, be comfortable and he efficient. It must 
be prescribed intelligently and with forethought to its function and economy. 
It should be aligned accurately. The design selected should be the simplest 
that will accomplish the purpose and mission ( 4 ) . Successful bracing can 
be obtained only in this way. It is obvious that the basic principles con
sidered in this paper will also apply to various modifications OR special 
devices which are often needed in certain cases to facilitate locomotion. 

CHAPTER I. FOUNDATIONS 

Ortheses for the lower extremity are composed of uprights and hinges 
attached to a foundation. This foundation can be a metal arch plate or a shoe. 

M E T A L A R C H PLATE OR SANDAL FOUNDATION 

In this type of foundation, the basic attachment is a metal arch support 
which is placed inside A shoe (fig. 1). The uprights of the brace are 
welded to this plate. It is hard to make a well-fitting metal plate because 
of the difficulty of controlling movements between the plate and the foot. 
This plate requires a larger shoe, in which it must BE inserted. It is liable 
to cause pressure sores, therefore it cannot be used for patients with inade
quate skin sensations. The advantage is that shoes can BE readily changed. 
It is used very seldom. 

S H O E FOUNDATION 

Most of the lower extremity braces are built with the shoes as the 
foundation. It is, therefore, important to see that the shoe is fitted properly 

* REPRINTED BY PERMISSION OF THE AUTHOR AND PUBLISHER FROM American Journal of 
Physical Medicine, VOL. 41, NO. 4, AUGUST 1962. COPYRIGHT © THE WILLIAMS AND WILKINS 
COMPANY. 
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and so designed that it can be applied easily. THE BRACE CANNOT BE EFFECTIVE 
or achieve the purpose for which it has been prescribed unless the patient 
has a properly SELECTED and comfortable shoe. High top shoes are generally 
used for children and in cases in which ankle support is needed. They are 
of special value fur m a n y cases in which there is lightness i n the heel cords 
OR spasticity in the triceps surae muscles, as in cerebral palsy. The Oxford 
type or a low quarter shoe can he used for other conditions. All shoes should 
be sturdy in construction, have adequate width and length and be comfort
able: however, they should be snug enough to prevent the FOOT from assuming 
faulty positions. They SHOULD have an adequate steel shank. In certain 
cases in which edema or deformity of the fool is a problem, or some cases 
of spasticity, a specially constructed shoe with laces in front to the toes or 
occasionally front and back is of considerable advantage. THIS facilitates 
application of the brace to the leg and provides adjustment for swelling 
or deformity. 

The female patient often feels inconvenienced because the corrective 
shoe is not of the latest fashionable design. However, our main considera
tion must be given to the EFFECTIVENESS and comfort of the brace. The 
comfort and quality of the shoe are fundamental to a successful fitting. In 
the female patient, it may be necessary to use a higher heel than in the male 
patient. As a general rule, such a heel should not be more than 1 1/4 inches 
high ( 5 ) . 

To permit a good weight-bearing functional foot ( 3 ) , a shoe with the 
brace attached should: 

1. Allow the body weight to be distributed evenly over the plantar 
surface of the foot. The weight of THE body should fall through the center 
of a triangle made by the os calcis, the heads of the first and the fifth meta
tarsal hones. The ORTHESIS must maintain the NORMAL weight-bearing axis 
from the tibia down through the talus and out between the first and second 
metatarsal bones. IT should provide a maximum amount of push-off during 
locomotion, with adequate balance. The balance and stability in the lower 
extremity is controlled by the forefoot through the muscles which act prin
cipally on the first and fifth metatarsals. 

2. It should provide a foot aligned with the ankle joint. The alignment 
must conform to the patient's axis of the foot in relation to the long axis 
of the tibia. It should maintain properly aligned supination of the foot, 
otherwise, it may cause serious complications. THE heel should be well 
positioned in the lateral plane. thus preventing valgus or varus of the ankle. 
The balance of the shoe should not be disturbed by the brace. If necessary, 
wedges should be used to obtain a three-point weight-bearing plantar surface 
and a good weight-bearing axis ( 6 , 7 ) . However, when using wedges it is 
necessary to evaluate not only the degree of correction they provide, but 
also the amount of unbalancing they create in the shoe. It is obvious that 
wedging of one heel of the shoe will cause the shank and sole to slant at 
a different angle than originally provided, thus changing the alignment of 
the shoe. This may cause severe disabilities and complications. It is often 
better to use wedges inside the shoe. These will correct the disability without 
unbalancing the weight-bearing surface of the shoe. If wedges are used on 
the o u t s i d e , they should be placed between the brace attachment and the sole. 
Otherwise, the whole brace will become maligned. 

3. It should provide good, lateral stability to the foot in spite of the 
muscle imbalance present. This can be obtained only on weight bearing 
because it is almost impossible to control a dynamic force of imbalanced 
muscles by a static force of the shoe or brace. 



4. It should retain the optimal amount of motion in the ankle, con
sidering the necessary stability that must he maintained. The. optimal degree 
of motion in the ankle is achieved when, on ambulation, the foot is well 
aligned, showing no abnormal deviations. It is important to allow as much 
motion as possible because in this way better gait and push-off arc obtained, 
which provides a more normal appearance. Also, in most eases the body 
balance is better preserved by permitting more motion in the ankle. 

Metal Foot Plate 

The basic part of all attachments of braces to shoes is a metal foot 
plate which is secured to the outer sole of the shoe with the heel removed. 
This basic foot plate is secured by three to five rivets, depending on the type 
of attachment. At least one of the rivets must go through the steel shank of the 
shoe to provide proper anchorage and good stability. The basic foot plate 
should be placed horizontally to the walking surface of the heel. When fasten
ing the foot plate to the shoe by rivets, care should be taken not to twist the 
steel shank, as this will cause malalignment of the shoe. This will prevent 
the shoe from having proper contact with the walking surface. The basic 
foot plate must be so fixed to the shoe as to provide proper alignment of 
the brace and normal physiologic toe-out of the patient. The amount of 
toe-out varies in each person, and depends on the amount of torsion in the 
tibia or femur or both. 

In the femur, the degree of torsion is determined by the angle formed 
by the axes of the knee joint and the femoral neck. The axis of the knee joint 
is placed approximately through the femoral condyles and is usually main
tained during locomotion in the longitudinal and horizontal planes, even in 
the presence of severe deformities around the knee. The torsion angle of 
the femur varies from 37 degrees anterior (antiversion) to about 25 degrees 
posterior, with an average torsion of 14 degree of antiversion of the neck 
of the femur. The axis of the hip joint bears no constant relationship to the 
direction of the femoral neck. 

The longitudinal axis of the ankle joint is almost always laterally 
rotated in relation to that of the knee. In the horizontal plane, this axis 
does not meet the tibial shaft at a right angle but passes obliquely and 
medially upwards. This causes the lateral malleolus to lie 1/4 to 1/2 inch 
inferior and posterior to the medial one. Because of this relationship, the 
resting foot assumes a physiologic position of plantar flexion and some 
inversion. 

The position of the foot during walking is not only determined by the 
amount of torsion or declination angles of the tibia and femur, but is also 
influenced in the absence of bone and joint involvement by hereditary 
factors and age. In the very young child, there may be an internal torsion of 
10 degrees. As the child grows up, this internal torsion changes to external 
torsion, which may reach 25 degrees at puberty. However the average toe-
out is between 8 and 12 degrees. Therefore most braces are provided with 
a toe-out of about 10 degrees unless cuntra-indicated by some malalignment 
of the bodily segments. The toe-out position compensates to some degree 
for the normal external rotation of the foot and leg on the femur during 
locomotion. If the brace is attached to the shoe without regard to the 
amount of torsion present, the patient will usually have a functional varus 
and will walk with a varus foot, that it, he will walk on the outer border 
of the shoe and his gait will he unstable, In addition, the extremity will be 
internally rotated in the brace and the patella will no longer be in the center 
of the brace. The medial condyle will be located posterior to the mechanical 
axis of the brace. 



TYPES OF BRACE A T T A C H M E N T S T O T H E S H O E 

Basically, there are three ways of attaching a brace to a shoe. They are 
the round channel or socket, the flat or rectangular channel or socket, and 
fixed stirrup (fig. 2 ) . 

Round Channel or Socket 
The round channel or socket attachment consists of a cylindrical tube 

which is welded to the basic foot plate. When necessary, stops are attached 
to this plate. The uprights or points, as they are sometimes called, are 
round rods bent at a right angle for slipping into these round channels. 

Flat or Rectangular Channel or Socket 
The flat or rectangular channel or socket, also called split stirrup, is 

again composed of a basic foot plate aligned to provide the proper toe-out. 
A rectangular channel is welded to this plate in the same way as the round 
channel attachment. The only difference is that the points or uprights must 
be flat to fit this channel. There is no motion in this channel. There is 
considerable stress in this area. The motion is provided by an ankle joint, 
suitably located. 

Both the round and rectangular channels allow the braces to be easily 
removed and provide for an interchange of shoes. This is a desired feature 
because each patient should have at least two pairs of shoes so that he can 
wear them alternately. The average person does not wear one pair of shoes 
every day for 4 to 6 months; this does not provide for proper hygiene of 
the feet. Detachable braces also allow the patient to obtain new shoes and 
have the channels placed in them without going without his braces. This 
is a great advantage to a patient who lives far away from a brace shop. 

Fixed Stirrup 
The stirrup type of attachment is a fixed way of anchoring the brace 

to the shoe. In this method, the basic foot plate has solidly attached metal 
side arms on each side ( 8 ) . These side arms of the stirrup extend from the 
basic metal plate at a right angle. However, in rare cases they may extend 
at approximately 50 to 60 degrees from the vertical, being placed more 

Figure 1. Sandal Foundation. Figure 2. Shoe attachments. Top, rectangular 
socket; Center, round socket with double 

stops; Bottom, fixed stirrup. 



distally. This allows the basic metal plate to be attached further forward on 
the shoe, thus giving more support to the arch of the shoe. The conven
tional stirrup attachment is stable and does not provide for interchangeable 
shoes; however, various modifications have been devised to make it re
movable. 

CHAPTER 11. HINGES 
In the brace for the lower extremity, hinges may be used at the ankle, 

the knee and the hip. It is not possible to duplicate, mechanically, the 
exact action of any anatomical joint because each and every anatomical 
joint operates in at least two planes and shows translators and rotary com
ponents on movement. Therefore, an important essential for satisfactory 
fitting of the brace is the successful placement of the mechanical binges as 
nearly accurate as possible to the median axis of the anatomical joints. Such 
alignment will allow the brace to provide proper and adequate support with 
the least interference with normal function and activity of the extremity. 

It also must be remembered that every hinge is a mechanical device and 
must obey the laws of mechanics. It can operate only in planes provided 
by its construction. The majority of hinges have only one plane of operation. 
In addition, it is absolutely necessary to the proper working of any mechan
ical hinge, whether ankle, knee or hip. that the gliding surfaces of the pair 
be in the same parallel plane, one with the other. The component parts of 
each hinge should be aligned in the same longitudinal axis (fig. 3 ) ; other
wise, there will he friction, limitation of motion and mechanical failure. 
There should be no attempt, therefore, to force a binge in any way to 
conform to the extremity: otherwise bizarre patterns of locomotion may 
occur. Hinges may be o f different construction. The box joint is a sturdier 
hinge than the lap joint. In certain cases e.g., cerebral palsy, ball-bearing 
hinges can be used. 

Figure 3. Maloligned ankle hinge showing 
friction of sliding surfaces and stress of the 

component parts. 

Figure 4. Round caliper brace with double 
stops. 



HINGES AT T H E F O O T 

A lower extremity brace may articulate at the foot, either by a heel 
or round caliper hinge or an ankle hinge which is often called incorrectly a 
stirrup hinge. Because of the placement of the hinges, either method has 
certain advantages and disadvantages. 

The Heel or Round Caliper 
The heel or round caliper permits motion in the heel of the shoe. This 

method readily allows for a change of shoes (fig. 4) . ft is easy to fit and 
to adjust. Also, it is inexpensive to maintain. The disadvantages are caused 
by a malalignment of the binge to the anatomical joint. The hinge is located 
in the heel of the shoe, which causes its mechanical axis to differ from the. 
anatomical axis of the ankle joint. Since the mechanical and the anatomical 
axes do not correspond and do not lie in the same plane, the arcs of motion 
that are described around these pivots will not be similar, but will tend 
to be divergent. This incongruity of motion will tend to create undesirable 
stresses, because during locomotion the upright bars move backward and 
forward with each step, and may cause compression of the calf band. This 
lark OF synchronized movement between the extremity and the brace will 
tend to cause in the long leg brace an upward movement of the thigh uprights 
which will thrust the upper thigh band against the gluteal fold on WEIGHT 
hearing and a downward drag during the swinging phase. In the short leg 
brace, the calf band and CUFF may ride up and down. This undesirable 
movement may cause chafing and irritation OF THE Skin in the AREAS OF 
contact. This is particularly dangerous in the patient with deficient cutaneous 
sensation, for example, the paraplegic, quadripleaic or brain-damaged patient 
(fig. 5 ) . 

Since the shoe is rotating around a lower axis and the foot around a 
higher pivot, the foot has a tendency to slip during locomotion. On plantar 
flexion the foot moves forward and may cause cramping of the toes. On 
dorsiflexion, it moves backward, forcing the heel to slip out of the shoe. 
This tendency for slipping of the heel may interfere with complete immobili
zation of the knee with a knee lock. However, in most braces, the calf band 

Figure 5 . Comparison of upright movement between a heel caliper brace and an ankle joint 
brace. (From von Werssowetz ( 9 ) , courtesy of Archives of Physical Medicine) 



is NOT FITTED tightly; therefore, SOME slight MOTION is present which permits 
this incongruity of axes to allow some vertical displacement OF the uprights 
during various phases of gait without too much movement occurring between 
the foot and the shoe. A brace with a caliper hinge, as any detachable brace, 
has a tendency to be more e a s i l y malaligned below the calf band BECAUSE 

it is somewhat distorted with each stretch for changing shoes. 
Ankle Hinge 

The ankle hinge or so-called stirrup hinge is placed on the level with 
the anatomical ankle joint. This vertical placement is important when func
tional motion in the ankle is to be permitted, as it appears to be sounder 
mechanically and physiologically. If the mechanical joint is placed correctly 
there will be very little, if any, displacement of the upright and of the foot 
on motion. 

The mechanical ankle joint should approximate as closely as possible the 
anatomical axis of the ankle. The axis of the mechanical joint should be 
placed at about 1/2 to 1/4 inches above the tip of the lateral malleolus and 
should bisect the ankle joint, coming out above the level of the tip of the 
medial malleolus. There are some clinicians who consider the anatomical 
axis to be placed about 1/2 inch lower than stated above and who feel that 
it lies at the apex of the fibular malleolus. Theoretically, for best results, 
the axis of the anatomical joint and the hinge should be the same. Practi
cally, however, this is impossible to obtain because the axis of the anatomical 
ankle joint runs obliquely and diagonally between the malleoli, from postero-
inferior surface on the lateral side to the anterosuperior surface on the 
medial aspect of the foot. Most bracemakers today are aligning the hinge 
slightly diagonally to the shoe, thus providing for the physiologic toe-out. 

Free Motion Hinges at the Ankle 
Both the heel and the ankle hinges may be free, thus permitting motion. 

Free hinges are used when muscles of the foot and the ankle are of good 
functional strength and there is a necessity to: a) correct imbalance of the 
foot and prevent deformities; b) provide lateral stability of the ankle; c ) 
give support to the knee. Imbalance of the foot may be caused by unequal 
pull of the muscles, abnormal attachment of the tendons, contractures or 
elongation of the periarticular tissues, various osseous anaomalies and 
persistent assumption of faulty posture. These will have a tendency to cause 
deviation in the normal alignment and when permitted to continue, will 
eventually cause structural deformities. Involvement of these structures at 
the ankle often will result in diminished lateral stability and will require 
appropriate support. 

In the athetoid child (10) the joints must move easily and freely, with 
little or no resistance, therefore ball-bearing free joints are often used. Free 
hinges at the ankle must be used when there is a necessity to provide support 
for the knee which because of weakness may require locks, or may be 
showing deformities such as knock knee or back knee. 

Spring Hinges at the Ankle 
The ankle hinges can be made dynamic by addition of springs of 

appropriate tension to CORRECT the imbalance of the muscles or to prevent 
or release tightness and contractures at the ankle (5, 11, 12 ) . These springs 
may be attached to the upright bars or may be incorporated into the binge 
mechanism, which makes them more versatile and easier to operate. Springs 
can be used to help either dorsiflexion or plantar flexion. Only springs 
which are easily adjusted should be used. The tension of the springs should 
be such that the foot is positioned at a right angle OR in slight doisiflexION 
when the foot is at rest and non-weight bearing. 



Figure 6. Adult dual action spring-controlled ankle hinges attached by a rectangular socket. 

When the foot shows weakness in both dorsiflexors and plantar flexors, 
even with muscle imbalance present, dual action springs may be used (FIG. 
6 ) . These joints were designed by Unger and Hanicke ( 1 3 ) . The principle 
involved IS the use OF TWO springs acting in opposite directions, each spring 
being adjusted to counter-balance the muscle imbalance present and the 
tension of the opposite spring. The use OF dual action springs can provide 
a balance at the ankle which approximates, to a much greater degree, the 
NATURAL action of the FOOT. Dual action, spring-controlled ankle hinges are 
excellent for most patients with neuromuscular involvement, such as POLIO
myelitis, polyneuronitis, muscular dystrophies and other neurologic disorders, 
as well as in post- tscaumatic paraplegias and quadriplegias. Some have been 
successfully used in spastic cerebral palsy. The brace with such A hinge 
provides GOOD motion and helps greatly IN maintaining standing balance. 

At present, dual action spring hinges come only in adult sizes. These 
bring the foot up to a right angle at rest from either plantar or dorsiflexion. 
For children, two single action spring JOINTS can be used, one on each 
upright but acting in opposite directions against each older, that is. one 
placed in THE conventional manner, THE other in a reversed position (fig. 7 ) . 
Theoretically, there may BE some question whether a dual action spring ankle 
JOINT does not create a TENDENCY To over-stretch weak muscles. This, AT first, 
may seem TO BE a logical ASSUMPTION: however, in a flail or severely involved 
foot there is equal danger of producing tightness and contractures which 
could result in structural deformities. With the dual action spring hinge, 
it is possible tO regulate the TENSION or the degree of motion in each direc
tion so that a balanced movement is obtained. If the allotted range is held 
well within the limits of the average functional range of motion of the normal 
foot, then there can be no undue stretching of any muscle because this range 



is physiologic and is performed normally and constantly by these muscles. 
Permitting motion to be within the physiologic limits of dorsiflexion and 
plantar flexion helps to prevent and eliminate tendencies toward the develop
ment of contractures. Normally, the allotted range is 15 to 20 degrees of 
plantar flexion and 20 to 25 degrees of dorsiflexion. 

The main disadvantage of all spring joints is casting; they are often 
hard to shape adequately in and about the ankle for a close fit. Another 
disadvantage of these hinges is a possibility of getting sand, dirt, or lint or 
other foreign matter into the castings of these joints. This will interfere 
with their proper action. 

Limited Motion Hinges at the Ankle 
When limited motion in the ankle is desired, stops may be used. It 

must be remembered that stops are static and function only at one phase of 
the step. They do not provide positive action. Stops can be placed either 
on the heel caliper or the ankle hinge. Stops may even be provided in hinges 
with springs. The correct selection of stops depends on present muscular 
imbalance and prospective functional activity. Muscle imbalance will deter
mine the type of stop used. There are three types of stops: the posterior, 
the anterior and the double. 

The posterior stop is used when the dorsiflexors of the foot are weak 
and the patient has an equinus or a dropfoot deformity. The stop should 
allow no more than 5 to 10 degrees of plantar motion. The patient will have 
to elevate the involved extremity a little bit higher to clear the floor, or 
otherwise he will drag his toes. There are various methods to provide such 
limited motion. 

The anterior stop is used when the plantar flexors are weak. Here, the 
extent of permitted motion varies, depending on a number of factors, and 
usually is no more than 10 to 15 degrees. Anterior stops will not prevent 
or materially minimize the development of calcaneal deformity, especially 

Figure 7. Child dual action spring-controlled ankle hinges. 



if it is due to muscle imalance where there are weak triceps surae and 
strong short plantar muscles of the foot. Anterior stops permitting a range 
of 20 degrees may be used occasionally to control the extent of hip motion, 
thus providing stability when there is an isolated involvement of the hip 
muscles, particularly the extensors, even when there is poor strength in the 
trunk. These are used in selected patients with spinal cord injuries. 

The double stop may be used in a flail loot or one with limited motion 
in flexion and extension. The only logical use for such a brace with double 
stops is in a few isolated cases in which the patient has completely flail lower 
extremities and a good sense of balance. In such cases, a brace with double 
stops may permit a patient with such severe disability to use a shuffle or 
a swing-to gait by stabilizing the lower extremities. Such a gait is not very 
practical and is never independent, although it may permit the patient easier 
transference from wheelchair to bed, and other activities under supervision 
of an attendant. 

Stops and Functional Activity 
In general, stops interfere with locomotion and markedly binder the 

patient when going up and down a hill or a ramp, because they do not 
permit the body weight to assume a proper relation to the base of support. 
Anterior stops, particularly, should be avoided because they severely interfere 
with getting into and out of a sitting position and with walking with the 
hips properly tucked under, that is. in slight hyperextension. which most 
severely involved patients must do with crutches and braces. An anterior 
stop also forces the patient to use excessively the metatarsophalangeal joints 
and causes him to walk on the ball of the foot. This often causes the shoe 
to break down in the sole where the steel shank ends. As the result of this 
distal shift of the foot activity, the patient usually tends to compensate by 
pivoting on the heel when walking. 

It is obvious that a thorough evaluation of the patient's general condi
tion, strength, balance awareness, stability, and functional abilities and 
capacities is necessary before a stop is prescribed. Often stops can be used to 
advantage with spring hinges to limit excessive motion caused by the over
activity of some muscles. 

The Advantages of Dual Action Hinges 
The dual action hinges can be used to provide any desired effect at the 

ankle. That is: a) a free joint by removing both springs; b) a spring 
assistive joint by using either one spring in a given direction or both springs; 
c) a limited joint by removing one or both springs and substituting them 
by rods of appropriate length, which will act as stops. It is obvious that 
this is a great advantage as it permits an accurate adjustment of the degree 
of motion at any time without any guess work. It also allows easy change 
from one type of assist to another as the condition requires, without a 
costly reconstruction of the brace. 

HINGES A T T H E K N E E 

The artificial hinges should be aligned perpendicular to their axis and 
be so positioned that they are at the optimal level from the ground. Usually 
the medial hinge is slightly lower than the lateral one. They should also be 
parallel to one another. It must be remembered that artificial joints have 
only motion in one plane, rotating about a fixed point, and they cannot 
imitate the normal motion of the knee which includes rotation and sliding 
movement. 

There are certain factors that must be considered in selecting an artificial 
knee hinge. 



1. The hinge should not be bulky. This is especially important when 
bilateral braces are required because this may cause tripping of the patient, 
who then will walk with a broad base. 

2. The hinge should be able to stand stress and strain without frequent 
breakdown. 

3. All hinges should have slops to prevent hyperextension unless dis
ability requires differently (14) . 

4 . The hinge should have a dependable lock, if indicated. A single 
knee LUCK may he used in neuromuscular disorders which are manifested 
by paralysis and weakness OF the muscles. They should be placed so that 
the patient may have easy access to them, that is. depending on the disability 
of the upper extremities and the ability of the patient to manipulate them 
independently. They may be placed either on the lateral or ON the medial 
sides (as in hemiplegics). In patients who have no atrophy, or are too 
heavy, or both, a double lock should be used because a single LOCK imposes 
too great a stress on the hinges. To increase the stability, a knee pad or strap 
must be used. 

5. The hinge should not have excessive or sharp projections of the 
lower bars, as they will damage clothing ( 1 5 ) . 

The artificial knee hinge should be placed in the median axis of the 
knee articulation ( 1 6 ) . This takes place approximately through the femoral 
condyles and not through the joint space: therefore, to secure a properly 
functioning brace, it is necessary TO place the artificial hinges OPPOSITE the 
mid-point of the femoral condyles. The best method of determining this 
point in a person of average weight is to identify the prominences where 
the collateral ligaments are attached to the femur (fig. 8 ) . If the location 
is chosen correctly, there will be LITTLE, if ANY, motion in this spot when a 

Figure 8. X-ray of knee showing alignment 
of the hinges. (From von Wersswetz ( 9 ) , 
courtesy of Archives of Physical Medicine) 

Figure 9. Dial control knee hinge. 



patient Hexes or extends the knee. It is important to place this location 
accurately, because, otherwise, the ( t race will interfere with the locomotion or 
will he uncomfortable in a sitting position. 

a. If the hinges are placed too high, they will interfere with flexion of 
the knee, and the uprights will be forced upward causing the lower thigh 
band to press unduly into the posterior aspects of the thigh. 

b. If the hinges are placed too low, then the thigh band will be pulled 
away from the posterior aspects of the thigh, and the calf band will have 
a tendency to press into the calf muscles. The brace will have a tendency 
to move up and down on flexion and extension of the knee. 

c. If the hinges are placed too far forward, they will cause pressure on 
the calf muscles by the band and will pull down the uprights. The hinges 
will protrude forward in the sitting position. This can be corrected b y 
making the bands m o r e shallow 

d. When the hinges are placed too far b a c k , they will have a tendency 
to create excessive pressure over the anterior cuffs, or knee pads. This can 
be corrected by providing deeper bands. 

Knee hinges may be free, limited or locked. 

Free Knee Hinges 
Free hinges are used when the muscle S t r e n g t h is sullicient for functional 

range of motion and is sufficient to stabilize the knee adequately for a short 
period of time, but insufficient for longer functional locomotion, of if there 
is a tendency toward deformities like genu recurvatum or genu valgum, or 
if there is instability in the knee. It is used also to minimize undesirable 
involuntary or incoordinated movements caused by muscle imbalance, such 
as occurs in cerebral palsy. Free hinges may be single or double. The 
double hinges have been used to facilitate motion and approximate it to 
the normal gliding action of the knee. They s e e m to provide more comfort 
to some selected palients. However, there a r e certain disadvantages, of which 
the bulk and the difficulty in gaining a synchronized movement of the joints 
are most important. Ball-bearing f ree knee hinges a r e often used in certain 
patients with cerebral palsy ( 9 ) . 

Limited Motion Knee Hinges 
The. limitation may be flexion o r extension. Limited flexion motion 

knee hinges are used when there is a necessity to protect the knee and its 
adjacent structures from excessive stress, e.g., after tendon transfers or 
other operative conditions. In s u c h cases, the knee is allowed full extension 
b u t the flexion is limited to prevent buckling. This limited flexion motion 
hinge is ofted called a dial-controlled knee (fig. 9 ) . The hinge consists of 
a pin going through a dial which has an opening at various degrees of 
motion so that the range can be a d j u s t e d to the patient's needs. As strength 
and stability o f the knee increases, the range of motion is also increased. 

A limited extension motion knee hinge may be u s e d in a large group 
of patients whose disabilities or progress of r e c o v e r y is such that lock hinges 
are too restricting, yet free hinges are too unstable. Such hinges (fig. 10) 
a r e called off-set knee hinges (17, 18) . The basic principle of an off-set 
hinge is to have its axis behind the load line. This arrangement will permit 
stabilization of the joint on weight bearing and preserve f ree range of 
million. Stabilization is secured by a stop on each hinge which controls 
the amount of h y p e r e x t e n s i o n . T h i s stop can h e adjusted to m e e t the needs 
of the individual. It is not n e c e s s a r y to provide m o r e than 5 degrees of 
hyperextension. Usually 2 o r 3 degrees will su f f ice . These joints c a n be 
used successfully at the knee as well as the hip. They can be used success
fully in monoplegia, hemiplegia, paraplegia, as caused by such diseases as 



poliomyelitis, cerebrovascular accidents and cord injuries ( 1 9 ) . 
Locked Knee Hinges 

Locked hinges at the knee are used when there is: 
1. Lack of normal extension or stability, or both, of the knee on weight 

bearing because of: a) weakness or paralysis of knee extensors (primarily 
quadriceps), especially when asso
ciated with normal or spastic knee 
flexors; b) weakness or paralysis of 
knee flexors ( hamstring ) causing se
vere genu recurvatum: c) weakness 
and paralysis of both flexors and ex
tensors of the knee. 

2. Interference with normal exten
sion of the knee because of short heel 
cord (gastrocnemius tightness). 

The locks selected should be simple 
and sturdy. There are a number of 
different knee locks to stabilize the 
knee. It has been stated that locks 
should be used on both the lateral 
and medial uprights to prevent tor
sion and distortion of the brace. 
These complications may occur in 
heavy, stocky or obese individuals, 
who are muscularly active, as is found 
in some post-traumatic or other con
ditions of the lower extremity requir
ing bracing. 

FIGURE 1 0 . OFF-SET KNEE HINGE WITH a FREE 
ANKLE HINGE IN A SUPPORTIVE BRACE USED IN 

POST-TRAUMATIC CONDITIONS. FIGURE 1 1 . RING LOCK ON KNEE HINGE. 



IN M O S T NEUROMUSCULAR DISORDERS characterized by muscle weakness or 
paralysis there is a minimal degree of torsion of the brace; therefore single 
LOCKS are used because patients can manage them more easily, especially if 
they have to use bilateral braces and crutches. Such patients may have 
difficulty in maintaining balance, and certainly the unlocking of four locks 
while holding on to two crutches is a difficult and almost impossible proce
dure. These patients usually weigh below average, therefore single locks are 
usually sufficient to provide a s o u n d l y locked and stable knee. 

There are four basic types of locks used: 1) the ring lock (slip or drop 
l o c k ) : 2) the slot lock (tongue and groove or plunger l o c k ) : 3) the pin 
lock; 4) the bail lock. The first three locks are usually only on one upright; 
however, they may be used on both. The bail lock always locks both uprights. 
As a general rule, the single locks are put on the lateral uprights, although 
this placement depends on the muscle involvement of the upper extremities. 
It IS obvious that it would be easier for a hemiplegic patient to manage A 
knee lock, if this was necessary, placed on the medial band than on the lateral 
band. 

The ring lock the most popular lock because it is easily made and is 
quite sturdy (fig. 1 1 ) . It is also called a drop lock or slip lock. The lock 
is composed of a simple ring which rides freely along the upper bar and 
slips or drops over a projection of the lower upright. This projection is an 
objectionable feature of this lock because it causes damage to the clothing. 
This is especially true when the projections are sharp and pointed. Such 
a projection can cause severe injury to the wearer. This objection has been 
remedied in England by their ring lock box hinge made so that it has the 
pivot screw fitted eccentrically. This keeps the sharp projection of the lower 
upright below the brim of the rounded part of the upper part of the box 
hinge ( 1 5 ) . 

The slot lock has been known, also, as the tongue and groove or plunger 
type. The one that we use (3) has been modified by Witt (fig. 1 2 ) and is 
far superior to the others in its locking ability. The lower upright has a 
slot in the upper part and a ring is dropped into this to lock it. The ring 
has one wedge-shaped side which secures the lock tightly. This wedging of 
one side is most important in providing good stability to this lock. This is 
one of the bes| locks available at the present time, and it appears to be quite 
secure. 

The pin lock or McCrae lock (fig. 1 3 ) basically consists of a pin which 
inserts through an opening in both lower and upper uprights, thus engaging 
them and locking the brace at the knee. For convenience, the pin is attached 
to an extension arm activated by a spring, thus causing the lock to become 
automatically fixed on extension. Manipulation of this lever unlocks the 
brace. This lock should be used only for patients of less than 130 pounds 
in weight. It should not be used for patients who are heavy or are too 
active, because the pin which forms the lock may shear off. This lock is 
not very destructive to the clothing. 

Spring Extension Handles for Locks 
The three knee locks described above can be made to close automatically 

on extension b) adding to them spring extension handles. In addition, these 
handles facilitate the opening of these locks in patients who do not have 
too good balance awareness or have their hands occupied by crutches or 
canes. These patients cannot bend forward to accomplish the unlocking of 
brace easily. With the extension handle, they do not have to bend and 
usually can open the lock more easily. The locking force is provided by 
A helical compression spring which exerts a constant load force on the 



Figure 12. slot lock on knee hinge. 

Figure 13. Pin lock on knee hinge. The one 
illustrated has a catch to permit free knee 

joint action when desired. 

locking device, forcing it to be con
stantly engaged when in appropriate 
position, that is. when the brace is in 
extension. The lock is released by 
means of a steel rod or a cable which 
passes axially through the spring from 
the locking device to the release ex
tension handle located on the upright 
at a convenient level for the given 
patient. 

There are several types of release 
mechanisms used to unlock the braces. 
The selection of the proper type is 
very important and depends on the 
muscular power, dexterity and ability 
of the hand and arm of the patient. 

1. The pull method extension han
dle is used in the ring and slot type 
of knee lock. It is successful only 
when the patient has good power in 
flexion of the elbow, and a satisfac
tory grip. 

2. The rotation method is used primarily in the pin lock and is indicated 
when the patient lacks flexor power in the elbow but is able to internally 
rotate the shoulder. The pin lock is often used selectively for women because 
it is easier to operate through clothing and is less embarrassing than pulling 
upward on the dress. 

3. The squeeze method (fig. 14) is a cable release method and is used 



in some patients in whom the muscular power for elbow flexion or shoulder 
rotation is poor or non-existent. In such cases the squeeze method of lock 
opening may he tried if the patient has adequate power in his grasp. This 
method manages to open the ring and slot locks. This method is less secure 
than the others, especially for a patient walking on crutches, as the lock 
can he released accidentally by striking it against the crutches. 

4. On the trip method the lock is released by a trip mechanism, so 
arranged that it will be functional for a severely handicapped patient. How
ever, this type of closing is quite dangerous, as it may open the lock 
accidentally : therefore it is very seldom used. 

Opening Catches on Locks 
All three of these locks can be made free by adding catches to them to 

keep them unlocked. This is often a desirable feature because it permits the 
patient to walk part of the time with a free joint. If the patient becomes 
fatigued or has to walk on uneven ground or in a crowded area, he can 
easily release the catch, thus converting the brace into a stable support. 

Double Locks 
For patients who are heavy and 

have severe involvements, it may be 
necessary to lock both sides of the 
brace, that is, the medial and lateral 
uprights. Ring locks can be used for 
such a purpose: however, opening 
these may prove to be too difficult for 
patients with poor balance, who are 
using crutches for ambulation or who 
have involvement of the upper extrem
ities. These patients can use the bail 
lock to advantage; this will depend 
upon the functional capacity and ac
tivity of the patient. The bail (fig. 
15) , which in bracing is a half ring 
connecting the lateral and medial dou
ble lock parts, provides a positive 
automatic lock on extension and can 
be locked and unlocked with minimal 
effort on the part of the patient with
out using his hands in this operation. 

Figure 14. Squeeze method of cable release 
of a slot lock at the knee. 

Figure 15. The bail lock on knee hinge. 
(From von Werssowetz ( 9 ) , courtesy of Ar

chives of Physical Medicine) 



The hail can be used with any type of cam or plunger lock when double 
locks are indicated. A cam lock, in general, is activated by a spring, rubber 
or elastic which provides the locking force which acts on a short lever type 
of projection or a cam, usually on the thigh uptight, to force it into the 
receiving slot on the posterior edge of the hinge box on the lower upright. 
The patient opens it by tripping the lock hinges, either by lifting the bail 
with one hand or by pressing the bail on the edge of a chair when sitting 
down. There is a great variety of cam locks used with automatic locking 
properties, such as the Schweizer or Swiss lock, the Baeyer lock, the French 
lock, the bow lock and other types. The principle of action of these various 
locks is essentially the same. 

The most commonly used joints with bail usually have short bars used 
for locking on each side. These bars are connected by the steel bail posteriorly 
at the level of the popliteal region, but mostly depending on the type of chair 
the patient will use. The bail should be placed about 17 to 18 inches above 
the floor when the patient is to use an ordinary chair. If he is to use a 
wheelchair, the height should he greater, about 20 to 21 inches. This will 
improve the patient's ability to manipulate his brace more adequately. The 
bail is usually connected by a rubber or an elastic webbing with the calf 
band, or a spring is used on one side of each hinge to keep the brace locked 
in extension. 

It has been said that the bail lock is unsafe and that it will open when 
the patient backs up against a wall. This will happen only when the semi
circular lever or bail is not aligned properly, that is. if it is not pointing 
slighlly downward, but is horizontal or lilted upward. In such a case, any 
pressure on the lever will open the lock. A patient with severe adductor 
spasm and scissoring should use bail locks with caution, because sudden 
spasm may trip the knee and open the lock. Occasionally, the bail lock has 
a tendency to open during certain functional activities, such as gelling out 
of a wheelchair. If this occurs, the bail lock can be easily transferred into 
a single lock with spring extension arm. 

HINGES A T T H E H I P 

There is still great controversy regarding the use of trochanteric hinges 
(20, 21). Some clinicians vehemently opposed to their use. whereas others 
may use them too much. There is always a happy medium in which a pelvic 
band or a spinal brace and a trochanteric hinge have a necessary and 
important place. They are used to prevent abnormal motion at the hip, 
especially external or internal rotation, It should also provide stability when 
necessary (3, l8, 22, 2 3 ) . It has been said that there are very few poliomye
litis patients with hvpermobile hips, yet our experience has been that these 
cases are not too infrequent, and for these patients trochanteric joints may 
be indicated. Certain other neuromuscular disorders also requite the pro
vision of more stability (some paraplegies) or control of involuntary move
ments (some cerebral palsies ) at the hip which can be accomplished by 
trochanteric hinges. 

The trochanteric hinge is placed at the level of the lip of the greater 
trochanter and slightly anterior to it If it is not placed properly it will 
distort the alignment of the entire brace, because on changing position from 
standing to silling, the upper trochanteric hinge arm will tend to push or 
pull on the lateral upright of the long leg brace to which the whole trochan
teric hinge ensemble is attached, thus causing a rotation of the long leg 
brace on the thigh. Trochanteric hinges can be free, limited or locked. 

Free Trochanteric Hinge 
A simple or double free hinge (fig. 16) corrects abnormal rotation 



of the extremity but does not provide loo great stability. It can be used 
successfully in cases with weakness of the pelvic girdle, but especially of 
gluteus medius muscle when it is attached to a well lilted spinal support or 
a pelvic band. This arrangement may prevent further damage to the muscles. 
It is especially valuable in children who will not use their crutches. In 
patients who have involuntary movements and over-activity of muscles, a 
hall-bearing hinge may be used to provide greater torsional strength and 
prey cut shearing. Also, the ball-bearing joints provide more normal motion 
with less effort in these patients, although they are heavier. 

Limited or Offset Trochanteric Hinges 
Off-set trochanteric hinges are constructed similarly to the off-set hinges 

at the knees (fig. 17) . They can be used With excellent results, especially in 
children who have hypermobility in the hips, poor balance, and a tendency 
to dislocation in one or both hips. Off-set hinges provide free range of 
forward (flexion) motion, but provide limited and secured movement on 
slight hyperextension. which can be controlled as desired. On f lexion the "off
set" unfolds and actually increases the length of the upright, thus compen
sating for the increased length of the surface of the extremity which occurs 
on sitting. These facts accomplish two major objectives which are: a) providing better posture, and b) preventing excessive strain on the anterior 
pelvic and femoral ligaments which lend to stretch under prolonged pressure. 

Locked Trochanteric Hinge 
A locked trochanteric hinge makes locomotion impossible except when 

using a swing-to or a swing-through gait with crutches. It also interferes 
greatly with functional activities of the patient. However, it provides excel
lent stability which may be needed by some patients who are engaged in 
cerium occupational or vocational pursuits requiring them to stand. 

Trochanteric joints are not prescribed routinely. The patient always is 
tried first on l o n g leg braces with crutches and is instructed in a p r o p e r gait, 
He is then observed and evaluated. If it becomes apparent that he is not 
going to ambulate correctly, he may be given a trochanteric hinge if it is 
thought it will help him. Later, he is evaluated again and if the trochanteric 
hinge accomplishes some correction, it is left on, but if it does not improve 
the gait or posture, it is removed. It is necessary to re-check a patient 
with trochanteric hinges very carefully. If it becomes evident that the tro
chanteric hinges have performed their function and are no longer necessary, 
they are removed. 

The pelvic band is placed in the hollow below the crest of the ilium 
and above the tip of the greater trochanter. It should be molded to conform 
to the contour of the pelvis. It should be made of sturdy metal which will 
maintain its contour. Pelvic bands usually extend from one anterior superior 
spine of the pelvis around to the other side. Such a solid pelvic band 
provides the best stability. In some cases, especially those in which rotation 
is the only problem, a half pelvic band can be used. 

CHAPTER III. UPRIGHT BARS, BANDS AND CUFFS 

UPRIGHT BARS 

The upright bars should conform to the contour of the leg and thigh 
and should clear the ankle and the knee. They should not touch the skin, 
and the clearance should be about 1/8 to 3/8 inch except when the construction 
of the hinges does not permit this fitting, or when proper alignment of the 
orthesis demands otherwise, as it usually does on the thigh. Usually two up
rights, that is, a medial and a lateral bar, are used because it is difficult to hold 
an extremity securely with only one upright, no matter how strong this bar 



Figure 16. Double free hinges at the hip and 
knee used in post-traumatic condition. 

Figure 17. Off-set trochanteric and knee 
hinges used in a paraplegic patient who had 
exceedingly good balance awareness. The 
patient is wearing urinary collecting device. 



may be. A single bar may be used to advantage in some hemiplegic patients 
who have minor muscle imbalance. Hessing and Hasslauder (24) and after 
them, Jordan (5) and lately Schillinger (25) suggested the use of one spiral 
bar in certain specific neuromuscular conditions for special reasons. However, 
as a general rule, bilateral bars are preferred. 

Flat solid bars of steel or hard aluminum are the best. Cylindrical or 
tubular uprights, though offering relatively more lightness in relation to 
strength and rigidity, are not used much because mechanically they are 
hard to fit and adjust, especially in a growing child. It does little good, for 
example, to make a brace from a light weight alloy which provides adequate 
strength only at the cost of greatly increased bulk. Such a procedure defeats 
its own end. The upright bars should be attached to the shoe so that the 
foot will be held in a neutral alignment. They should help in preventing any 
tendencies to eversion or inversion. The uprights are like columns which 
transmit eccentric load forces. The lower part of the upright should be as 
vertical as possible to the point where it is bent to join the basic metal plate 
of the shoe where it is fastened. If the uprights flare out wide at the heel, 
the eccentric force is exaggerated and a greater stress is put on the uprights. 
Therefore, the uprights should be fitted close to the shoe. This also improves 
stability. 

As a general rule, the upright bars should be so aligned that on weight 
bearing they will enable the sole and heel to assume a parallel relation to 
the walking surface. Bennett ( 2 6 ) , in certain special conditions as in the 
deviation of the heel due to muscle imbalance in poliomyelitis, uses a lateral 
bar which is slightly longer at the distal end than the medial upright. This 
increase in length should not exceed 3 /16 inch for the adult or 1/8 inch 
for children. If the outside bar is too long, the shoe will be held in a varus 
position. If the patient's foot does not conform to this position of the 
shoe, it will result in a misfit about the heel. 

A longer lateral upright will have a tendency to correct some external 
rotation, and shift the brace medially on weight bearing, permitting the 
body load to come more directly over the hip. This enables the patient to 
get over the hip more smoothly, thus facilitating locomotion. If the lateral 
upright is too short, it will cause the foot to go into a valgus deformity and 
tend to produce an abducted gait. The upright bars in the long leg brace 
should extend on the lateral side to the base of the greater trochanter and 
on the medical side to about 1/2 to 3/8 inch below the perineum. If the lateral 
bar is placed too low, it will interfere with proper placement of the upper 
thigh band. Also, the brace will have a tendency to rotate more frequently. 
The fitting of the medial upright should take into consideration the width 
of the crotch, the bulk of the adductor muscles and the skin sensitivity of 
the region. It is obvious that in a stout or obese individual or in one who 
has a narrow crotch, medial bars may have to be lowered or placed at an 
angle posteriorly, especially if the patient has to use long leg braces on both 
extremities; otherwise these high bars, in addition to pinching, will cause 
the patient to walk with a wide base in an effort to clear them from being 
tangled. This will tend to produce a valgus of the ankle and a forefoot 
varus. 

For children, the upright bars should be adjustable in the leg and the 
thigh so they can be extended with their growth. In the short leg brace, the 
bars should extend to just about the prominent part of the calf but must 
be approximately 1/2 to 3/4 inch below the head of the fibula to avoid pres
sure on the peroneal nerve as it comes around and below the head of this 
bone. As a general rule, a short leg brace should not be used for a long time 



in A growing child because it has a TENDENCY To create AND increase the 
torsion of the tibia. This is a mechanical factor BROUGHT about BY the 
necessity of the lower extremity to ROTATE during weight-HEARING phase of 
LOCOMOTION ( 2 7 ) . During locomotion the foot usually has A good purchase 
on the walking surface and as the body is carried over this support, it 
rotates from AN extremely external POSITION into internal rotation in relation 
to the body. Saunders et al. (28) have shown that most of this occurs in 
the ankle. When the ankle is stabilized by a brace and the foot by its 
purchase on the ground, the lower extremity has to find another point for 
rotation. Often this may occur in the epiphysis of the proximal end of the 
tibia which has inadequate lateral protection. When this occurs the result 
is external torsion of the tibia. 

A certain amount of torsion can be COMPENSATED BY rotating or twisting 
the upright bars below the knee or calf band of a long leg brace (fig. 18 ) . 
This modification is in addition to that obtained by attaching the basic metal 
plate at 15 to 25 degrees of external rotation. Attempts to fit a straight 
brace on an extremity with excessive tibial torsion will result in a varus 
of the foot unless the entire brace is rotated externally to a degree equal 
to the amount of torsion. I his will allow the foot to maintain its normal 
relationship with the ankle, but the knee and the hip will be internally 
rotated. A small degree of torsion 
can be corrected to some extent by a 
long leg brace. A short leg brace will 
not have any significant influence on 
torsion because this brace does not 
have enough purchase to hold it se
curely in place and it will lend TO 
twist on the calf. A brace cannot cor
rect fixed deformities: it can prevent 
their occurrence. Tendencies toward 
rotational deformities are hard to pre
vent and correct. If there is a struc-

Figure 18. Upright bars on the right are ro
tated below the knee to compensate for ex

cessive torsion. Figure 19. Inclination angle of thigh bands. 



tural varus deformity associated with severe tibial torsion, these deformities 
should be corrected surgically; otherwise, a brace cannot be fitted ade
quately. 

Knock-knee deformity can be prevented and sometimes corrected by 
proper alignment of the uprights. Knock-knee is usually associated with 
some degree of recurvatum. The attempt to prevent knock-knee is made in 
constructing the brace with uprights as straight as the patient can comfort
ably tolerate. A small medial knee pad is given for pressure. This type of 
fitting tends to distribute the corrective pressure over a wider surface and 
permits the use of greater force with lesser discomfort to the patient than 
if a large pad at the knee were used for this purpose. In addition, this 
method permits better and closer fitting of the entire brace. Sometimes it 
is necessary to use a T-strap on the lateral side of the ankle to compensate 
for the force exerted to bring the leg in proper position and to keep it in 
proper alignment. 

The upright bars must be rigidlv connected with metal bands. Usually 
two thigh bands and one calf band are used. The thigh bands should 
follow the contour of the thigh. The inclination angle of these bands should 
be the same and should correspond to that of the thigh (fig. 19). If one 
band is changed in its alignment, the other has to be changed and realigned 
in order to obtain the same inclination plane. Otherwise, one of the edges 
of either band or both, will cut and dig into the thigh because the distribution 
of pressure is not equal along the upper and lower border of the band. The 
metal bands should extend half way around the thigh and should be fitted 
to the contour of the soft parts. 

The lower or mid-thigh band should be placed high enough above the 
knee to permit free motion of the hamstrings. The relative position of this 
band to the calf band is very important because if the adjacent edges of 
these bands are too dose, the knee cannot be flexed to 90 degrees. If the 
mechanical knee hinge is offset posteriorly, the hands can be closer together. 

The upper thigh band is placed obliquely, curving upward and outward 
(fig. 2 0 ) . ITs upper edge should be approximately parallel to the inguinal 
ligament. It should be placed 1/2 to 3/4 inch below the ischial tuberosity and 
fitted well into the gluteal fold (fig. 2 6 ) . This will minimize and control the 
rotation of the brace and not pinch the patient. If it is too high, it will 
have a tendency to throw the PATIENT forward, and the patient will be 
unable to stand or walk satisfactorily. The band should be placed low 
enough to cause NO undue pressure in this area but not too low because 
then the brace is TOO short, and the PATIENT will have a tendency to sit back 
on the brace (fig. 2 1 ) . THis position on top of the brace causes flexed knees 
and predisposes to flexion-abduction contractures at the hip and knee which 
may result IN severe DISABILITIES. This IS one reason why it IS IMPORTANT to 
check braces after they have been fitted and why it is OF equal importance 
to re-check the patient at frequent intervals. 

The band should be made of very good metal TO preserve its shape. If an 
inferior metal is used, the bands will flatten out during sitting, causing 
malalignment, torsion and spreading of the brace. The best metal for these 
bands is good surgical steel or 24 ST 0.102 aluminum, because these mate
rials will retain their shape under stress. It is important that the depth of 
these bands be accurately calculated, because the proper relationship of the 
depth between the upper and lower thigh bands will control the position of 
the knee in the standing or weight-bearing position and will determine the 
FIT of the brace. If the lower thigh band is too shallow, it will cause buckling 
of the knee or at least a tendency to flexion, with decreased stability around 



this joint. If the lower thigh hand is too deep as compared with the upper 
thigh hand (which is usually shallow), it will cause a hack knee or recurvatum in spite of a strong 180-degree stop on the knee hinges. Therefore, it is 
essential that the depth of the thigh hands be individually evaluated and 
fitted so that proper alignment at the knees is obtained. A shallow lower 
thigh hand may have to be used to correct or prevent tendencies to genu 
recurvatum. 

The calf band is used only to provide stability to the uprights below the 
knee. It should not press against the calf muscles, especially in early phases 
after poliomyelitis or other neuromuscular disorders, as this may interfere 
with the functional recovery of the triceps surae muscles. As a general rule, 
the calf hand should be fitted so l o o s e l y that daylight shows through it 
when the patient is standing. In very unusual cases, the calf band can he 
used to help to realign the knee, that is. when there is s o much relaxation 
around the knee capsule and ligaments that there is a tendency to posterior 
dislocation of the tibia. A shallow calf baud will have a tendency to control 
this condition. 

CUFFS 

The metal bands may have individual leather cult's, or they may be 
incorporated in a corset or lacer, or have no anterior attachment. In the 
treatment of patients with poliomyelitis or other neuromuscular disorders, 
where special emphasis is placed on the lightness of braces, corsets or lacers 
generally are not used. Another objection to the use of corsets or lacers 
is that they require considerable functional ability in the hands to put them 
on, winch is lacking in these patients. Simple straps with buckles are easily 
managed by most patients. If the brace has been aligned properly, they 
provide sufficient counter-force to give the brace desired stability. For those 
patients who have difficutly, even with simple straps and buckles. Rudolph 
(29) suggested the use of the overshoe buckle. This buckle requires very 
little dexterity, therefore it can be used by patients with considerable disabili
ties of the hands. This type of fastening is especially recommended for 
hemiplegic patients. 

Figure 20. Alignment of bands. The upper 
thigh band follows the gluteal fold. 

Figure 21. Too short brace; thigh band too 
low. Patient is sitting on the brace. 



Usually straps are used on both thigh bands and usually none are used 
with the calf band. Often the lower thigh strap is eliminated in favor of a 
knee pad which constitutes the active kinetic force in the three-point system 
of bracing. Theoretically, this type of support is nOT adequate because when 
the pad is tight and the knee is secured, as it should be when the brace is 
extended, it will not allow the knee to bend during flexion. If there is a 
slack in the pad, OR if it is not l igh t ly secured, it does not afford sufficient 
stability. The pad is used, however, because it has been found from practical 
experience that a little motion in the knee evokes proprioceptive and other 
reflexes which have a tendency to stimulate the anti-gravity muscle and 
increase their tone. 

CHAPTER IV. WEIGHT-BEARING BRACES 
There are two types of weight-bearing braces, the ischial weight-bearing 

brace and the tibial weight-bearing brace. 

ISCHIAL WEIGHT-BEARING BRACES 

The ischial weight-bearing brace is so constructed that it permits the 
superincumbent load to be taken on the ischial tuberosity or the adjacent 
gluteal muscles or both. Actually the body weight is most often taken by 
the fibro-fatty fold of the buttock around the ischial tuberosity. This brace 
is used when it is necessary: 

1. To protect a diseased, injured or post-operative hip joint, as found 
in Legg-Perthes disease, in dislocation of the hip, in osteoarthritis and post
operative cup arthroplasty and femoral head prosthesis. The brace in such 
cases must be abutted against the ischial TUBEROSITY. 

2. To immobilize the extremity to provide healing of a fractured femur. 
3. To prevent abnormal movements at the hip caused by muscle imbal

ance such as occurs in gluteus medius or gluteus maximus limp, OR both. 
A gluteal bearing brace may be used. This brace tends to minimize both the 
limp and the resultant strain of muscles and ligaments on the affected side. 
It should not be used in early convalescent poliomyelitis, as the pressure on 
the extensor muscles of the hip may interfere with recovery and cause greater 
atrophy. 

The brace must be made of rigid material so that there is no give when 
weight is borne on it. When it is fitted properly, no weight should be borne 
on the patient's heel, which should lie at least 1/4 to 1/2 inch above the inner 
sole of the shoe. Exception to this rule is made for weight-bearing braces 
used for control of gluteus medius or maximus limps. In such cases the sole 
of the foot can be in contact with the inner sole of the shoe (fig. 2 2 ) . 

The Thomas leg splint is the basic model for these braces. It consists of 
two lateral upright rods and an ischial ring. The ischial ring is objectionable 
because it interferes with comfortable sitting and often shows through clothing 
as a bulge. A flat ischial support has been used successfully (fig. 2 3 ) . Also, 
ischial seats can be constructed by extending the upper thigh band to fit the 
tuberosity. The leather covering of this band can be molded to make the 
seat. A more lasting seat is made by reinforcing this molded covering with 
several layers of plastic. Other types of ischial seats have been used (30, 3 1 ) . 
The most comfortable seat is one which provides a slight slope to its bearing 
surface. It must be remembered that the ischial tuberosity normally shows a 
23-degree slope. 

Originally the ischial weight-bearing brace was made of round uprights 
and did not have knee joints. This lack of joints made the brace unyielding 
and difficult to manage during sitting. At the present time most of these 
braces have flat uprights and are equipped with knee locks, which permit 
easier sitting ( 3 2 ) . Great care should be taken about the fitting of the 



I S C H I A L S E A L S O T H A t T H E R E I S N O P O S S I B I L I T Y O F ITS S L I P P I N G F R O M T H E I S C H I A L 

T U B E R O S I T Y . T H E R E F O R E It I S N E C E S S A R Y TO A S C E R T A I N T H A T : 

1. T H E I S C H I A L T U B E R O S I T Y D O E S N O T R I D E H I G H A B O V E T H E I S C H I A L S E A T . T H I S 

I N D I C A T E S A LIT T H A T I S T O O L I G H T . 

2. T H E I S C H I A L T U B E R O S I T Y D O E S N O T S L I P I N T O T H E B A N D . T H I S M E A N S T H A T 

T H E O U T L E T O F T H E B R A C E I S T O O L A R G E A N D T H E I S C H I A L T U B E R O S I T Y W I L L H A V E A 

T E N D E N C Y TO G R A V I T A T E TO T H E L O W E S T LEVEL O F T H E E X P A N S I O N . I N S U C H E A S E S T H E 

E X T R E M I T Y W I L L L E N D TO R O T A T E I N T E R N A L L Y , C A U S I N G T O E I N G - I N . B E C A U S E T H E P A T I E N T 

FINDS T H I S P O S I T I O N M O S T C O M F O R T A B L E O N W E I G H B E A R I N G . 

F I G U R E 22 . I S C H I A L W E I G H T - B E A R I N G B R A C E . 

Figure 23. Flat ischial weight-bearing brace. 

Figure 24. Weight-bearing brace with sus
pended foot. The weight-bearing surface is 
a re-inforced upper thigh band properly fitted. 



3. The ischial seat expansion does not crowd or fit too tightly in the 
adductor region, especially at the junction of the band and the medial upright 
bar. If this happens, the patient may have pain and discomfort. He will tend 
to rotate the foot outward at the heel strike and carry the extremity in abduc
tion. In addition, tightness in this area may produce severe skin irritation. 

The gait of a patient with an ischial bearing brace will be altered 
because the weight-bearing line is shifted about 7 to 8 degrees posteriorly to 
pass through the ischial tuberosity instead of the head of the femur. 

Occasionally the upper part of the thigh is used for weight bearing. In 
such a case, a long molded leather cuff OR Lacer is provided. Experience has 
shown that this type of bracing is satisfactory only for very short lengths 
of time. The thigh, except for its cone shape contour, does not provide 
adequate foundation for purchase of such a BRACE. Also, the shape of the 
thigh changes with movement and position, thus making it difficult to 
obtain a satisfactory fit. Excessive pressure on the thigh muscles even for 
a short time always leads TO atrophy, which causes malalignment OF the 
brace. A brace using only the thigh for weight bearing, that is. one that does 
not use the ischial tuberosity OR the gluteal fold area, will not be a satisfactory 
weight-bearing brace. 

W E I G H T BEARING BRACES W I T H A SUSPENDED F O O T 

Ischial weight-bearing braces may be used for treatment of Legg-
Perthes disease of the hip. However, in such a case it is necessary to prevent 
the child from putting the weight on the toes by rocking movements. There
FORE, the affected leg should be suspended in the brace about 3 to 4 inches 
above the walking surface on a platform. This platform IS SO mounted that 
it slips up and down on the upright bars. This movable platform is neces
sary to be certain that no weight is taken by the diseased hip. When this 
type of brace is used, it is necessary to provide an appropriate lift On the 
other shoe to balance the patient (fig. 24 ) . 

W E I G H T - B E A R I N G BRACES W I T H S O C K E T 

Recently, a weight-bearing brace was developed in which the upper thigh 
band and the ischial expansion were replaced by a wooden socket-like ring 
which provided the weight-bearing surface. The wooden part is constructed 
and fitted exactly like the suction socket prosthesis. It provides an excellent 
weight-bearing surface. 

TIBIAL WEIGHT-BEARING BRACES 

The tibial weight-bearing brace is used seldom, and only when the 
lower extremity is normal, except for involvement below the knee requiring 
unweighting of the legs. It gives satisfactory results in decreasing the weight-
bearing pressure on the ankle joint or the foot. It is also used to support 
convalescent fractures of the bones of the leg or to prevent fractures in a 
tibia after the removal of a bone graft. A long leg weight-bearing brace 
often produces, in such cases, discomfort and undue restriction of the free 
and normal knee. The basic principle of fitting of the tibial weight-bearing 
brace is to transfer the weight of the body on the out flaring tibial tuberosity 
and the patella. Frequently the tibia expands very little, and the side of 
its upper end is almost parallel. Even if it is possible to fit a tibial weight-
bearing brace, precautions should be taken to prevent or eliminate excessive 
pressure on the head of the fibula and the vessels in the popliteal space. 

Recently, McIImurray (33) had used below the knee prosthetic sockets 
supported by conventional brace uprights and a stirrup to provide a below 



the knee weight-bearing brace. The socket permits bearing weight with 
comfort The socket for this brace is fabricated in the standard manner 
from laminated plastic. In addition, it has incorporated two retaining rings 
and a stainless steel upright which articulates at the ankle hinge with a 
stirrup attached to a shoe. The ankle hinge is of limited motion, permitting 
10 to 15 degrees of plantar flexion and no dorsillexion. The socket may 
be split to facilitate its application. The use of heel caliper hinges is not 
recommended with this type of brace. The stirrup and the upright are 
fitted and aligned as in a convenional short leg brace (ankle brace). 

CHAPTER V. EVALUATION OF PROPER FIT AND ALIGNMENT 

When a lower extremity brace is being examined for alignment, the 
patient wearing this appliance should be stripped as much as possible. This 
is important because it is only in this way that the relationship of postural 
mechanics can he seen. At first, the brace should be inspected with the 
patient in a standing position. Then the gait should be analyzed. After this, 
the alignment is checked in a silling position. Then the extremity is examined 
for evidence of pressure, and finally the brace itself is inspected for work
manship. During the examination of the brace for proper alignment and 
fit, it is essential to note the following points: 

1. Is the brace, as a whole, and each essential part, smoothly fitted? 
Do the upright bars touch the skin? Is there sufficient, but not excessive 
clearance between the brace and the knee and the ankle joint? Does the 
clearance exceed 1/8 to 3/8 inch? Does it interfere with locomotion? Does 
the brace minimize the unbalanced action of muscles? Does it provide 
good stability? 

2. Is the relative position of natural and artificial joints proper? Do 
the axes of artificial hinges correspond with the axes of natural joints? 
Do the various parts of the brace have the proper relation to each other, 
and to the weight-bearing line of gravity? Is there any motion between 
the extremity and the brace? 

3. Is the foot in a good weight-bearing position? Is the motion permitted 
in the ankle hinge optimal for the patient? If used, is the T-strap in proper 
position? 

4. Are the bands and cuffs properly fitted to the contour of the soft 
parts of that half of the limb contained within them? Are the bands smoothly 
lined? 

5. If used, is the pelvic band around the pelvis horizontal? Is the 
trochanteric joint attached in the proper place to the pelvic band? 

6. Are the pressure, and the counter-pressure equally distributed, or 
are they unequal, causing discomfort and pain? Are all bony prominences 
protected? Is there any pressure over the midtarsal region, at the insertion 
of the malleioli, at the crest of the tibia, at the head of the fibula or the 
patella? Are there any pressure sores in these areas? Has proper care been 
taken to avoid excessive pressure in cases in which the skin shows trophic 
changes, where there is atrophy of subcutaneous tissue or muscle, or where 
there is disturbance in the peripheral circulation? 

7. Is the brace well, but simply constructed? Is it strong and sturdy? 
Is it easily applied? Are there any unduly sharp projections? 

8. Is the brace designed for the patient's needs? Does it accomplish 
the task for which it was prescribed? Does it meet the demands of the 
patient's vocation or profession? 

Functional braces for lower extremities should enable the patient to 
resume locomotion in general and if possible to return to gainful occupation. 
However, it is essential that such a patient receive adequate training in the 



proper use of his appliance. This has not been emphasized sufficiently. A 
brace which gives stability to the limb imposes certain limitation in the 
rotary components of motion during locomotion. This change causes 
altered motion of the individual body segments and disturbs dynamic balance. 
Furthermore, there are changes in inertia, speed, acceleration and the loca
tion of the center of gravity caused by added weight or mechanical limitations 
of the brace. To correct these factors, training is necessary for balance and 
musuclar coordination if effective ambulation and use of the appliance is 
to be expected. 
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The Problems Of Phocomelia 
By C H A R L E S H . F R A N T Z , M . D . 

In RIVENT months, newspapers , magazines and medical jou rna l s have 
devoted many COLUMNS OF SPACE TO THE severe congenital malforomations which 
have occur red in great numbers in West G e r m a n ) and elsewhere. T h e w o r d 
' p h o c o m e l i a ' appears extensively in these reports, but we are not entirely 
certain that all of these children are phoconie l ics a c c o r d i n g to the me thods 
of classification used in the United Stales. Illustrations f rom Germany 
indicate the occur rence of proximal femoral focal def ic iency, hemimelia , 
paraxial radial hemimelia and amelia . as well as phocomel i a . 

Unfortuntely, very little has been written c o n c e r n i n g the posi t ive aspects 
o f this much-publ ic ized p r o b l e m . The affected chi ldren are not automatically 
c o n d e m n e d to empty futures o f idleness and stagnation, as is somet imes 
suggested. M a n y can b e satisfactorily fitted with prosthet ic l imbs and 
trained to lead useful, p roduc t ive lives within the normal f r amework o f 
socie ty . T h i s fact is k n o w n to every enl ightened prosthetist in the United 
States w h o is familiar with the me thods and techniques n o w available to 
aid such hand icapped chi ldren. 

Dur ing the past decade part icularly, the Commit tee o n Prosthetics 
Research and Deve lopment , the Subcommi t t ee o n Chi ldren 's Prosthet ics 
P rob l ems , the research labora tor ies at N e w Y o r k Universi ty , the Universi ty 
o f Cal i fornia at L o s Ange les , Northwestern Universi ty, the A r m y Prosthetics 
Research Labo ra to ry and elsewhere, together with the prosthetic industry 
o f the nation, have coopera ted c losely in p r o v i d i n g i m p r o v e d prosthetic 
service for children with congeni ta l anomal ies . Great advances have been 
made in the field o f amputat ions and in the deve lopment o f appropr ia te 
prosthetic componen t s and fitting techniques, and new concep ts are constantly 
be ing in t roduced. T h r o u g h the jo in t pa thways o f intensive research and 
increased practical exper ience , goa ls wh ich were thought imposs ib le just 
a few years ago are now attainable. 

One ca lami tous e v e n t — W o r l d W a r T w o — p r o v i d e d the stimulus for 
greatly needed research to p rov ide better prostheses fo r the adult amputee. 
Similar ly , the current cr is is m a y g ive impetus to the further improvemen t 
o f prosthet ic services for the severely hand icapped chi ld . 

Parents w h o are confused and depressed should not g ive up h o p e . A 
great deal can n o w be d o n e for the chi ld with a congeni ta l abnormal i ty 
and m u c h m o r e should b e poss ib le with a concentra ted attack on the 
p r o b l e m . 



Frequency Of The Congenital Defect-
Anomalies Of The Extremities In The 

Federal Republic Of Germany 
By P R O F . D R . O S C A R H E P P 

Director, the Orthopedic University Clinic and Polyclinic, 

(Hueffer Foundation), Muenster, Federal Republic of Germany 

A survey o f the recent increase in f requency o f p h o c o m e l i a based on 
the number o f cases obse rved at the Univers i ty Cl in ic and Po lyc l i n i c , Muenter, up to the end o f 1961 , is conta ined in this report . A d v i c e to b e given 
to the parents of afflicted chi ldren is out l ined; and steps necessary for the 
prosthetic care o f these chi ldren in o rde r to prepare them, as far as possible , 
for s c h o o l and a profess ion are also presented. 

In the last two years the number o f chi ldren b o r n with severe congenital 
deformit ies o f the extremities has risen b y leaps and b o u n d s in the Federal 
Repub l i c o f Germany . Al ready , the damage d o n e is so catas t rophic as to 
require a serv ice o f ex t raord inary magni tude . W h i l e the full extent o f the 
damage cannot b e estimated as yet, the known number of afflicted chi ldren 
is a lready so large that one can predict which measures will be necessary and 
in what manner the m a n y parents conce rned should be advised. 

Based on the number o f chi ldren examined at the Or thoped ic Universi ty 
Clinic and Po lyc l i n i c up to the end o f 1961 , this study p rov ides the first 
survey as to the k ind and f requency o f the present extremity deformit ies 
which, in c o m b i n a t i o n with other anomalies , presents a situation far exceed
ing other p rev ious exper ience . T y p e s o f congeni ta l extremity deformit ies 
o n c e rarely seen are n o w very prevalent and constitute a m u c h higher p r o 
por t ion o f the total popula t ion . 

T h e o p i n i o n has been frequently expressed that the anomal ies were 
caused dur ing the first weeks o f p regnancy b y one or m o r e drugs or other 
substances which were put on the market in the Federal Repub l i c in recent 
years and used extensively. This v iew is p r o b a b l y cor rec t , but has not yet 
been p r o v e n in detail. It is not appropr ia te for m e to quest ion the causes 
in this study, since many others are n o w w o r k i n g ferverishly to determine 
the poss ible causes. 

H o w e v e r , it appears certain that our initial p resumpt ion that the anom
alies were caused b y rad ioac t ive fallout f rom a tomic b o m b tests was in
correc t . N o similar accumula t ion o f severe extremity deformit ies have been 
observed in the fallout reg ions o f the rest o f the wor ld . Thus we are 
apparently conf ron ted with some u n k n o w n f a c t o r ( s ) X , Y o r Z as toxic 
a g e n t ( s ) . 

Table One Discussion 
Tab le 1 indicates the extent o f the damage a m o n g the respective patients 

in ou r c l in ics . T h e number o f chi ldren with extremity anomal ies is shown 
in squares per case a c c o r d i n g to year o f birth. A n o m a l i e s o f the extremities 

* Reprinted by permission of the author and publisher from Inter-Clinic Information 
Bulletin, July-August, 1962. 



TABLE ONE 1 4 8 DEFECT-ANOMALIES OF THE EXTREMITIES 

have been registered, but other o r thoped ic cond i t ions such as c lubfoo t , dysplasy o f the hip joints , a r th rogrypos is mult iplex, vertebra deformi ty , etc., 
are not shown . A triangle represents a pe romel ia : a defect of the extremity 
which resembles an amputat ion, even though bud-like, rudimentary parts 
o f the peripheral l imb segment somet imes exist in great variety. A square 
represents amel ia ; comple te absence o f an extremity at shoulder o r pelvic 
girdle . A c i rc le represents p h o c o m e l i a : seal-hands o r s tump-limbs o f var ious 
lengths with p redominant defects o f the medial l imb part and o f the thumb 
side. A r h o m b u s represents peripheral hypoplas ia of the type invo lv ing split 
hands and split feet. 

Only seven cases o f these types o f extremity deformit ies were seen in 
our c l in ic dur ing the individual birth years o f 1948-58 . Of these, the quasi-
amputations, amelia and peromel ia were predominant . Since 1960 , however , 
a large number o f p h o c o m e l i a extremity stumps, wh ich had appeared only 
ten t imes between 1948-1959 , with six in 1 9 5 8 - 1 9 5 9 a lone , suddenly ap
peared. A m o n g our 148 cases of extremity deformit ies , there were 27 cases 
o f p h o c o m e l i a in 1 9 6 0 and 65 in 1 9 6 1 . 

T h e avalanche o f p h o c o m e l i a s is thus recognizab le at a g lance . The 
c l imax o f 1961 m a y not have been reached at this t ime, s ince m a n y o f the 
babies m a y no t yet have been presented for c l inical consul ta t ion. T h e 
increase between 1960 and 1961 is therefore p r o b a b l y cons iderab ly higher . 
What the bi r th year o f 1 9 6 2 will show cannot b e anticipated. Even if a 
drug is found to b e the cause and el iminated f rom the market, figures similar 
to 1961 are expected . 

The un ique rise o f p h o c o m e l i a indicates that something absolutely new 
has occur red . One cannot assume that perhaps the research and development 



efforts o f our c l in ic in the field o f fabricat ing prostheses was responsible for 
the increased admit tance o f chi ldren with extremity deficiencies s ince other 
c l in ics have shown similar increases. 

One hundred and twenty-five o f our cases are in the Nordrhein-Westfalen region. Ninety similar cases w h o were seen b y Professor Imhaeuser in 
the Department of Or thopedics o f the City Hospi ta l in Dor tmund , and 
numerous children who were presented in Wupper ta l , Dusseldorf , Kneln and 
Bonn , should also be added to the total, and new patients are be ing presented 
dai ly in increasing numbers as a result o f instructions g iven to the State 
Health Departments in the repor t ing o f such cases. 

Cons idera t ion o f the files o f D r . Pfeifer o f the Univers i ty Children 's 
Clinic in Muenster and o f Dr . Herb ig , State Phys ic i an for Disab led f rom 
Westfalen-Lippe, p lus the r eco rds of our o w n c l in ic , indicate there are 
m o r e than 2 0 0 chi ldren with defect anomalies o f the extremities at the present 
t ime. A total o f 1,000 cases in the Nor th German reg ion m a y be a conserva
tive estimate. 

Table Two Discussion 

Tab le 1, as stated earlier, indicates the f requency o f the cases and their 
distr ibution between four kinds o f deformit ies , with a r is ing increase in 
p h o c o m e l i a cases since 1960 . Tab le 2 represents the distr ibution o f extremity 
involvements in the 148 cases. The b lack corner o f the case-square represents 
a mal format ion , and a c c o r d i n g to the di rect ion, shows left or right, upper 
or lower extremity. In this Tab le , the severity o f the mal format ions in 
each o f the four g roups is subd iv ided in o rde r to demonstrate the magni tude 
o f the rehabil i tat ion task in general and fo r the affected individuals . 

A s no ted in Tab le 1, cases o f amelia, peromel ia , and split hands and 
feet have been obse rved in a fairly even p r o p o r t i o n over the years . Thus in 
Tab le 2 , our attention is focussed on the fo rms o f p h o c o m e l i a which have 
recently appeared in such large numbers . 

T h e mos t frequent cases are those with seal hands in which a m o r e 
or less comple te e l b o w j o i n t is inserted in the intercalary p iece . Occur r ing 

TABLE TWO 148 DEFECT-ANDMALIES OF THE EXTREMIT IES 



almost as frequently are those cases with seal hands and short intercalary 
p ieces , f o l l o w e d b y the seal hand and l o n g intercalary p i ece g r o u p , bo th of 
these be ing wi thout an e l b o w jo in t . A l l three o f these p redominan t subdivi
sions are dis t inguished b y the absence o f the thumb and in longer extremities 
b y m o r e o r less large radius defect . T h e y consistent ly lead to s o m e cases 
o f c lub hands wi thout thumb with or wi thout partial radius defect , and club 
feet with fibula defect, part ly also with t ibia defect . 

Therefore , we have intentionally inc luded as a g r o u p o f the phocome l i a 
deformit ies those cases with loss of thumb and a radius o r fibula defect, 
wh ich is usually cons ide red a special g r o u p of anomal ies . T h e symmetr ic 
bilateral occu r rence o f these cond i t ions in the upper extremities o f the 
recent bir th g roups indicates clearly that this de formi ty pattern should also 
be evaluated as a r educed f o r m o f p h o c o m e l i a . 

Cases o f seal hands with comple te absence o f an intercalary p iece 
occur red less frequently than those invo lv ing an intercalary segment. H o w 
ever, this g r o u p o f twelve patients inc luded four with quadrilateral defects. 

T h e number of cases character ized b y a b u d extremity, o r individual 
finger buds at the shoulder girdle , we re least frequent of all and verge on 
the amelia classif ication. 

There is n o clear dist inction between the peromel ia and the p h o c o m e l i a 
g roups . In our classifications we had to determine whether a l imb defect 
m o r e greatly affected the midd le part o f the l imb o r whether the distal part 
o f the l imb was so severely underdeve loped that an amputation-like cond i t ion 
obta ined. In our classification, therefore, w e k n o w i n g l y p laced the amelia 
between the peromel ia and the p h o c o m e l i a because there are consistent 
transitions to either side. 

It w o u l d b e difficult to specify the multi tude o f variat ions, especially 
since the transitory fo rms are less c o m m o n than the typical p h o c o m e l i a cases. 
Fur thermore , a study o f the data reveals that the upper extremit ies are 
afflicted m o r e frequently than the lower , and that only two cases o f p h o c o 
melia o f bo th legs a lone ( c lub feet with short intercalary p i e c e s ) , were 
found in our series. A m o n g the total number o f 102 cases o f p h o c o m e l i a , 
there were just seven cases in which one or both legs a lone were involved. 
T h e arms were de fo rmed in 95 cases—only three times unilaterally. 

A m o n g the 9 2 a rm p h o c o m e l i a cases, the left side was shorter and 
afflicted m o r e severely than the right s ide o n six occas ions . T h e r ight s ide 
was m o r e de fo rmed than the left in only two cases. It has been k n o w n for 
a l ong t ime that there is a p reponderance o f left side deformit ies a m o n g 
the amputation-like b e l o w - e l b o w peromel ia cases. Our data reveal thirteen 
left side pe romel i a cases, c o m p a r e d with nine right side casees. 

A pathetic sight is presented b y nine chi ldren with p h o c o m e l i a o f all 
four extremities, five with short deformit ies , four with longer o n e s ; and five 
others with triple deformit ies ( o n l y one l eg not aff l ic ted) . 

Comparison With U.S. Cases 

The impact o f the current crisis in Wes t Ge rmany is mos t strikingly 
illustrated b y a compar i son of the 148 classified cases o f defect ive extremi
ties at ou r c l in ic in Muenster with the distr ibution o f extremity in 273 
chi ldren c o m p i l e d at the M i c h i g a n Cr ippled Children C o m m i s s i o n ' s Cl inic 

T h e fact that the types o f deformit ies , despite a difference in classifi
cat ions , were d iv ided and sub-div ided into the same g roups a c c o r d i n g to 
photographs , as our o w n cases, greatly a ided the c o m p a r i s o n . A l t h o u g h 
the A m e r i c a n series was on ly twice as large as the Muenster sample, their 
data shows approximate ly five t imes as m a n y peromel ia and amelia cases 



as o u r s ; o n the other hand, the ratio o f p h o c o m e l i a cases in the t w o samples 
is approximate ly 1:1 despite the difference in total numbers , with the Muen
ster upper extremity sub-group outnumbering their Amer i can counterparts 
b y approximate ly 3 : 1 . 

The differences in the t w o samples are even m o r e clearly illustrated b y a 
c o m p a r i s o n of the percentage of total cases falling in the ma jo r ca tegor ies 
of defects. T h e pertinent figures a r e : 

Muenster U S A 
Peromel ia -Amel ia 2 5 % 7 0 % 
P h o c o m e l i a 

U p p e r Extremity 6 2 % 1 1 % 
L o w e r Extremity 1 3 % 1 9 % 

(Frantz, Charles H. , M . D . , and O 'Rahi l ly , R o n a n , M . D . , "Congeni ta l 
Sketetal L i m b Def ic ienc ies" , The Journal of Bone and Joint Surgery, 4 3 - A , 
8, D e c e m b e r 1961 . ) 

T h e increased f requency o f upper extremity symmetr ica l (bi la teral) 
p h o c o m e l i a cases is perhaps best indicated b y the f o l l o w i n g : the relation of 
the bilateral to the unilateral cases in our p h o c o m e l i a g r o u p is in the 
p ropo r t i on o f approx imate ly 5 : 1 , c o m p a r e d to the Uni ted States ratio o f 1:3. 

Besides the extremity deformit ies , the present s y n d r o m e frequently shows 
haemang ioma , especially o n the forehead and upper l ip , saddle-nose, de fo rmi 
ties o f the external, perhaps also of the inner ear, s tomach—intest inal atresia 
and heart deformit ies . In the event that the latter two are severe, the 
chi ldren d ie early o r cannot l ive at all. On ly an accurate study o f the 
still-born and o f abor t ions w o u l d reveal the total e m b r y o p a t h y caused b y 
one o r m o r e t o x i c factors . 

Other deformit ies o f the skin, the ear and the internal o rgans have not 
yet been surveyed. H o w e v e r , a careful pedia t r ic and o to log ica l examinat ion 
is indicated even if the superficial symptoms d o not imp ly c i rcu la tory and 
nutri t ional d isorders . 

In the last two birth years, hydrocepha lus was noted o n c e in a chi ld 
w i t h extremity deformit ies . A marked mental defect was also noted o n c e 
dur ing this pe r iod . H o w e v e r , m o s t ch i ldren have alert, pret ty and kind 
express ions . Ear deformit ies and h a e m a n g i o m a are, o f course , disfiguring, 
but intel l igence does not appear to b e affected. A three-year-old gir l with 
a four- fo ld deformi ty (bilateral upper extremity amelia , p h o c o m e l i a with a 
l o n g intercalary p i ece at the right leg and per ipheral p h o c o m e l i a o f the 
left l e g ) is advanced for her age in intel l igence and deve lopment and is 
the special favori te o f the ward. 

Inquir ies to col leagues in the countr ies b o r d e r i n g Germany—e.g . , Den
mark, England , Hol land , Be lg ium, France , Switzerland, Austral ia and in 
the Sovie t o c c u p i e d areas o f Germany , revealed that n o special increase 
in f requency of p h o c o m e l i a cases has been observed . Several cases in the 
vicini ty o f Basel and in East Berlin, however , indicate a spread ing o f the 
tox ic agent across the bo rde r . V e r y recently w e learned o f an accumula t ion 
of embryopa th i c cases in England and Austral ia , f rom areas into w h i c h one 
o f the drugs in quest ion has been expor ted in sizable quantit ies until 
recently. 

Immediate Action Required 

This catastrophe in the Federal R e p u b l i c requires that immediate steps 
be taken to l imit the damage o r to el iminate it. T h e popula t ion , the physi
cians, and the authorities should act immedia te ly , without red tape. 

1. Husbands and wives , in the event that a p regnancy is poss ib le o r 
p robab l e , should avo id all drugs and poss ib ly toxic new preparat ions which 



have been on the market for on ly the last three years. Preferably , they 
should use o ld , p roven drugs, detergents, etc., until the tox ic agent has been 
correct ly identified. 

2 . Phys ic ians should prescr ibe preparat ions p laced o n the market within 
the last three years for on ly as long a pe r i od as is necessary and with utmost 
re luctance until fac tor X , Y o r Z has been established as the certain cause 
o f the anomaly-rate. Informat ion about possible damage before and dur ing 
early pregnancy is urgently required for patients in the chi ld-bear ing age . 
Even if the p robab le cause o f the catastrophe should be limited eventually 
to one toxic factor, the publ ic should be made aware of the danger of the 
thought less misuse of drugs. 

3. P r e g n a n c y tests with h o r m o n e tablets should b e halted until the 
harmlessness o f the tests a lone or in combina t ion with other med ica t ion has 
been p r o v e d . T h e A Z R at present yields sufficient and harmless possibil i t ies 
fo r p r o o f o f p regnancy . 

4 . A l l k n o w n poss ible causes o f damage before and dur ing p regnancy 
should be avo ided , such as X - r a y examinat ions , treatment with radio-act ive 
preparat ions , o r with the proto-plasma p o i s o n s f rom the g r o u p o f the 
zytostatica. If X- ray o r radio-act ive treatments are essential for a w o m a n ' s 
health, she should avo id p regnancy fo r an adequate pe r i od of t ime. H o r m o n e 
treatments and agents p r o m o t i n g menses in treatment o f an undefined 
amenorrhea should involve on ly drugs wh ich have p roven to be safe fo r 
many years. 

5. Phys ic ians and authorities should coopera te c losely in o rde r to 
d i scover the causal factors as rapid ly as poss ib le . Labora tor ies o f the chem
ical industry and universit ies are already coope ra t ing v igo rous ly on this 
p r o b l e m . 

Phys ic ians and authorit ies should repor t all cases of abor t ions and 
stillborn babies , as well as normal bir ths with co r r e spond ing anomalies , It 
is m y o p i n i o n that when a crit ical situation exists, such as the present one , 
there is an ob l iga t ion to repor t wi thout cons idera t ion o f the fundamental 
law, since c o m m o n welfare requires it fo r pro tec t ion o f future generat ions. 

W e are conf ron ted with a new and terrible situation in wh ich physic ians 
and the chemica l industry are c o n c e r n e d about their l iabil i ty. Th i s c o n c e r n 
is unjustified until a substance in con t inuous use is p roven harmful or if 
it is found that a substance has been marketed without t ho rough p r io r 
research regard ing toxic i ty . Neither c o n d i t i o n has been demonstrated to date. 

The five suggest ions listed a b o v e are des igned to l imit the damage , but 
emergency measures are also necessary to ease the distress o f patients and 
parents. T h e number o f chi ldren with severe extremity deformit ies , espe
cial ly o f the arms, is so great that insufficient institutions are avai lable to 
train the chi ldren to attain their full possibi l i t ies as valuable member s o f 
the c o m m u n i t y . 

Chi ldren up to the age o f six and seven years, with normal intelligence 
and character , should b e prepared for general or special schools . The devel
opment o f their mental abilities is o f great impor tance , since they will be 
unable to p e r f o r m many manual activities dur ing their life spans. M a n y of 
them will on ly b e c o m e independent of ca re at great cos t . 

Parental Consultation 

The immedia te steps for rel ieving the p sych i c and physica l distress of 
the parents and chi ldren conce rned are as f o l l o w s : 

6. T h e parents should b e reasonably and carefully in fo rmed about the 
future situation o f their ch i ld . T h e y should b e advised o f the p rope r ro le 



they must play in the care o f the chi ld . T h e first thoughtless, i l l-advised 
statement to parents or nurs ing personnel in the presence o f the parents 
somet imes dec ides whether the chi ld receives the essential "nest -warmth" o f 
an unders tanding h o m e , o r whether he will b e c o m e an outcast left to the 
care o f the c o m m u n i t y . 

T h e parental consul tat ion should include the f o l l o w i n g : 

a. T h e parents are not to b e b l a m e d ; no r should they exper ience guilt 
fee l ings ; o r feel that they have been subjected to a " G o d l y punishment fo r 
sins commi t t ed . " The p o i s o n i n g o f the p regnancy was an outside event 
unforeseeable up to n o w . 

b . A s far as we k n o w at this t ime, these chi ldren are amiable individuals 
un impai red f rom the standpoints o f character and mental abil i ty. Character 
and spirit will determine their fate m u c h m o r e than the defect o f their ex
tremities and internal organs ( insofar as the defect will not shorten their 
life e x p e c t a n c y ) . 

c. Character , spirit and personal i ty have enabled peop le without arms 
to b e c o m e painters of artistic accompl i shment and were vital factors in 
helping hand icapped peop le in other profess ions to lead full, useful l ives. 

d. In the age o f automatizat ion technical aids o f all k inds are n o w avail
able or can be manufactured in order to secure a full life for these chi ldren, 
a c c o r d i n g to their abilities. 

e. If the p h o c o m e l o u s arms in bilateral cases have the length to touch 
each other at the ends, grasping funct ions will p r o b a b l y exist to make 
eating, wr i t ing and a large part of b o d y care poss ib le without technical help. 

f. In extremely short bilateral a rm stumps the feet will b e able to take 
over the funct ion o f the hands in m a n y cases, even if they are m a l f o r m e d but 
have sufficient leg length. 

g. In the initial stages the chi ldren should b e ca red fo r , reared and 
handled in the same manner as all other bab ies and small chi ldren. The i r 
extremity stumps should be activated in order to attain efficient development 
fo r future funct ions. The i r shape is not o f consequence . 

h. Splints and bandages have n o posi t ive influence on g rowth but 
rather hinder activity and functional development . 

i. These chi ldren g r o w up a c c o r d i n g to their mental abil i ty in the same 
rhythm as normal chi ldren. T h e y " t o u c h " their w o r l d in the second half 
o f the first year in life as d o other chi ldren. In the second w a r o f life they 
"under s t and" and from the third to the fourth years they really learn to 
" c o m p r e h e n d . " It is absurd to p r o v i d e aids or instructions to children 
afflicted with phocomel i a before they have reached the p rope r age to 
understand and menially digest the training measures. All training p r o 
cedures should be in accordance with the chi ld ' s age and should be adjusted 
to his degree o f maturity. 

j . Operat ive treatments should b e pos tponed until the chi ld has reached 
p rope r maturity. A n extremity s tump should never b e amputated until it is 
absolutely certain that it is and will remain obstruct ive. It is poss ib le that 
within a few years a slightly m o v a b l e fingerbud at the shoulder can con t ro l 
a prosthesis wh ich is operated b y s o m e external energy-source . 

7. Shortly after birth, the chi ldren should be admitted to a special , 
p roper ly equipped o r thoped ic c l i n i c , erected as a center for the reg ion , 
where medical consul tat ions will take p lace . T h e general situation and future 
possibil i t ies should be discussed with the parents pr ior to the child 's admis
sion to a ne ighbor ing chi ldren ' s c l in ic . A comple te examina t ion and a 



t ho rough anamnest ic research o f the poss ib le cause should be conduc ted at 
the c l in ic . It is also helpful when the parents can b e shown another patient 
as an example o f the deve lopment w h i c h can be expected o f their ch i ld . 

Treatment 

Central izat ion o f treatment centers in to a f e w areas o f the Federal 
Repub l i c is desirable . T h e inqui ry per ta in ing to a ch i ld ' s his tory should be 
l imited to a few interrogators if dependable in format ion about the poss ib le 
causes o f the mal fo rmat ion is l o be secured. A large number o f cases w o u l d 
be necessary for statistical s ignif icance. If useful results are to b e obtained 
a ve ry exper ienced staff is required to formulate remedial plans, exploi t 
educational possibi l i t ies and arrange for the applicat ion of prosthetic and 
technical a ids for phocomel i a cases. Close contact between the attending and 
consul t ing phys ic ians in the Federal Repub l i c is essential in order to establish 
an effective defense against this catastrophe. 

T h e chi ldren should b e sent to kindergarten at an early age so that 
they wil l learn to m o v e a round and adjust to soc ie ty . A t the same t ime 
society should learn to associate with them and to respect them. 

A construct ive p r o g r a m fo r chi ldren with amputat ions and peromel ia 
has been conduc ted and p romoted in the United States for many years with 
large funds. W e in the Federal Republ ic are just beg inn ing to fill the gap 
which exists in the fabr ica t ion of prostheses for ch i ldren . A lmos t all chil
dren's prostheses here are fabricated with adult c o m p o n e n t s which are either 
too large or t o o heavy. Individual parts must o f necessity b e reduced or 
constructed a c c o r d i n g to the special requirements of chi ldren . L e g prostheses 
for children are relatively easy to fabricate. Art if icial arms with grasping 
h o o k s and jo in t s were p resc r ibed in p rev ious years on ly in puber ty o r to 
unilateral amputees w h o had b e c o m e accus tomed to their one-armed status 
and were rarely able to learn anew. 

T h e exper iences of the Amer i cans has demonstrated that chi ldren should 
be p r o v i d e d with prostheses which can assist them to pe r fo rm functions in 
acco rdance with their age g r o u p and degree o f maturi ty. Chi ldren between 
one and one-and-a-half years o f age with unilateral be low-e lbow pe romel i a 
are p r o v i d e d with s imple aids so that they can c rawl with arms o f equal 
length. W h e n the chi ld wants t o grasp at the age o f three, he receives simple 
grasp instruments wh ich h e operates with the muscles o f the shoulder girdle . 
M o r e compl ica ted prostheses are p rov ided dur ing the later stages which 
help to set h igher standards fo r the chi ld . 

F r o m a pract ical standpoint, this relatively s imple p r o g r a m f o r uni
lateral and even fo r bilateral pe romel ia cases cannot b e appl ied to the 
great number o f newly-born chi ldren with bilateral severe p h o c o m e l i a in the 
Federal Repub l i c . 

T h e 148 cases in ou r c l inic presented in T a b l e 2 are so severely damaged 
that 40 ( a lmos t 30%) have bilateral arm deformit ies f rom amelia to seal 
hands with short intercalary pieces which do not permit c o m b i n e d grasp-
function with both extremity buds. This fact indicates that without aid they 
must depend on their feel, which are de fo rmed in the same way in five cases. 

These extremity buds, which are often grotesque, d o not fit into any 
convent iona l prosthesis. M a n y cou ld be utilized to cont ro l and make use 
o f prostheses with grasp instruments b y mot ion and sensation. Extended 
research and development studies are necessary, however , to construct these 
instruments and make them safe for use. 

In many cases it is also an extensive task to gu ide the chi ldren to learn 
substitute pe r fo rmances with mouth o r feet or trunk and shoulder mot ions . 



T h i s p r o b l e m was prev ious ly handled only in specif ic cases in the large 
German institutions fo r the educa t ion o f the disabled but w e n o w must 
cons ider the p rob lems o f several hundred a rm amputees w h o should not b e 
a l lowed to waste away as nursing cases. 

Conclusions 

Let us suppose that all o f the chi ldren with p h o c o m e l i a with a l ong 
intercalary p iece o r with lesser degrees o f bilateral arm deformit ies will 
be able to attend regular school but that 1 0 of the 148 cases with severe 
bilateral a rm deformit ies in our small statistical survey will require ca re 
in institutional and special schools . T h i s means that two o r three g roups o f 
chi ldren will be ready to enter special s c h o o l s in live or six years. T h e 
number o f chi ldren is so great that our large institutions for the disabled 
are already making the necessary preparat ions. 

M a n y of these chi ldren will require var ious k inds o f technical a ids 
dur ing the c o m i n g years : a rm prostheses which will b e opera ted b y their 
own physical strength or by external power f rom other energy resources, a ids 
for eating, wri t ing and b o d y care , t oys for exercises , leg prostheses and 
walking apparatus, self-propelled wheel chairs which will he developed for 
chi ldren with severe quadrilateral extremity deformit ies . These are tasks 
which the German or thoped ic mechanics trade cannot handle proper ly as a 
sideline. T h e p r o b l e m s can on ly b e mastered by a large-scale research and 
deve lopment p r o g r a m with training workshops . 

A system o f artificial arms has been deve loped and improved for a 
number o f years at the Or thoped ic Universi ty Cl inic Schl ierbach near Heidel
be rg . These arms are operated b y compressed gas as an energy source—the 
Heide lberg pneumatic prosthesis. O u r research w o r k s h o p and s c h o o l f o r 
the disabled has tried over a pe r i od o f many years to fabricate artificial 
a rms which would b e useful for chi ldren . It is desirable that both c l in ics 
con t inue their c lose coope ra t ion in a sustained effort to so lve these acute 
p r o b l e m s . 

In the major i ty o f cases, chi ldren with p h o c o m e l i a are given initial 
t raining in the use o f their l i m b stumps. A n attempt is then m a d e to p r o m o t e 
funct ion with assistive apparatus. Later, a final apparatus or prosthesis 
wh ich is individual ly pract ical can b e fabricated. 

Chi ldren g r o w up and require revisions in their prosthetic devices from 
time to t ime. It may be assumed that the second and later p rov i s ions can 
b e handled by local o r thoped ic mechan ics . T h e developers o f special c o m p o 
nents and those who train o r thoped ic mechanics should work together c losely 
in the construct ion o f these aids. 

A s chi ldren mature, their requirements regarding technical a ids fo r 
daily life and professional needs b e c o m e more demanding . For many years 
to c o m e , intensive work will be required from all profess ional g roups con
cerned with the rehabilitation of disabled y o u n g peop le and, at the same 
time, institutions arc greatly needed to assist the children to b e c o m e accepted 
and p roduc t ive members o f socie ty . 
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A N N U A L M E E T I N G 

Octobe r 14, 1 9 6 2 — P h o e n i x , A r i z o n a 

H A R O L D W . G L A T T L Y , M . D . , Executive Secretary 

A t the invitat ion o f the President o f the A m e r i c a n Orthot ics and Pros
thetics Assoc ia t ion , M r . Fred Quisenberry , the Commit tee on Prosthetics 
Educat ion and fnformat ion met this year with that Assoc ia t ion dur ing their 
annual assembly that took place at the Ramada Inn in Phoen ix , A r i z o n a . 
Ever s ince its organizat ion, C P E I has had a c o m m u n i t y o f interests with 
A O P A in the area o f educat ional activities that relate to i m p r o v i n g the 
pract ice o f prosthetics and or thot ics . A j o i n t meet ing o f the Commit tee with 
the Assoc ia t ion was cons ide red to be desirable in order that the members 
of C P E I cou ld b e c o m e better acquainted with the individuals o f A O P A w h o 
furnish the leadership o f that organizat ion. 

There are today m a n y organizat ions that are conce rned with the rehabilitation o f the or thopedical ly handicapped. All too frequently these g roups 
are relatively unfamiliar with the objec t ives and p rograms o f other organ
izations. Often there are projects that can advantageously be pursued jo in t ly . 
For example , CPEI and A O P A have very successfully coopera ted for the past 
year in an endeavor to collect data that will better descr ibe the character 
of our amputee popula t ion . In the interest o f furthering a m o r e coo rd ina t ed 
attack upon the rehabil i tat ion p rob lems invo lv ing amputees and other cr ip
ples, it was dec ided to invite to this meet ing representatives o f certain other 
organiza t ions that have over lapping interests in this field with bo th C P E I 
and A O P A . A l l g roups c o u l d then gain b y the exchange o f in format ion 
that such a conference w o u l d permit . T h e fo l l owing agenda was therefore 
designed to achieve this ob jec t ive . 

1. Opening o f the Meet ing 
Cha i rman o f the Commit tee , Dr . C. Leslie Mitchel l 

2 . Chai rman 's Repor t 

3. Subcommi t t ee Chai rmen ' s Repor ts 
a. Prosthetics in Med ica l E d u c a t i o n — D r . J. Hami l ton Al lan, Chai rman, 

Department of Or thoped ic Surgery , Universi ty o f Vi rg in ia S c h o o l of 
Med ic ine 

b . Prosthetics in Paramedica l Educa t i on—Miss D o r o t h y Baethke, D i r e c 
tor o f Phys ica l The rapy , Universi ty o f Pennsylvania Hospi ta l 

c . Prosthetics Clinical S tudies—Dr. R o y M . H o o v e r , M e d i c a l Direc tor , 
W o o d r o w W i l s o n Rehabi l i ta t ion Center 

d. A d v i s o r y Commit tee on Prosthetics in Pennsy lvan ia—Dr . Wi l l i am 

* The Committee on Prosthetics Education and Information is jointly supported by 
the Training Division, Office of Vocational Rehabilitation, Department of Health, 
Education, and Welfare, and the Prosthetic and Sensory Aids Service of the Veterans 
Administration. 



Erdman, Chai rman, Depar tment o f Phys ica l Med ic ine and Rehabi l i 
tation, Universi ty of Pennsylvania S c h o o l o f M e d i c i n e 

4. Interests o f the Tra in ing Div i s ion , Office o f Voca t i ona l Rehabi l i ta t ion 
Dr . J. W a r r e n Perry , Assistant Chief o f the Tra in ing Div i s ion of 
O V R , Wash ing ton , D . C . 

5. Interests o f the Prosthetic and Sensory A i d s Service o f the Veterans 
Adminis t ra t ion 

Mr . Wi l l i am M . Bernstock, Assistant Chief, Research and Deve lop
ment Div i s ion , Prosthetic and Sensory A i d s Service , Veterans A d 
ministrat ion, N e w Y o r k City. 

6. A m e r i c a n B o a r d for Certification and Educat ion Commit tee , A m e r i c a n 
Orthot ics and Prosthetics Assoc ia t ion 

Mr . Le roy W . Nattress, Jr., Execut ive Direc tor , A m e r i c a n Board 
for Certification in Orthot ics and Prosthet ics , Inc . 

7. Repor t o f the Commit tee on Prosthetics Research and Deve lopment of 
the Nat ional A c a d e m y o f Sciences 

M r . A . Bennett Wi l son , Jr., Techn ica l Di rec to r 
8. Interests of the A m e r i c a n A c a d e m y of Or thopaed ic Surgeons 

a. Commit tee o n Braces and Pros the t ics—Dr. Cameron B. Hall 
b . Commit tee on Or thoped ic Rehab i l i t a t ion—Dr. V e r n o n Nickel , Chair

man 
c. Seminar on Or thoped ic Rehab i l i t a t ion—Dr. V e r n o n Nicke l 

9. Interests o f the Commit tee on Rehabi l i ta t ion o f the A m e r i c a n Med ica l 
Assoc ia t ion 

Dr . Ra lph E. DeFores t , Execut ive Secretary 
10. Interests of the A m e r i c a n A c a d e m y o f Physica l M e d i c i n e and Reha

bili tation. 
Dr . Freder ick E. Vultee, Chairman, Depar tment o f Physica l Medi 
cine and Rehabi l i ta t ion, Med ica l Col lege of Vi rg in ia . 

11. Interests of the Liber ty Mutual Insurance C o m p a n y 
Dr . Melv in J. Gl imcher , Assistant Di rec tor , L iber ty Mutual Re
habili tation Center, Boston 

12. Repor t s of the Direc tors o f the Prosthetics Schoo l s 
a. Universi ty of California at L o s A n g e l e s — D r . Miles H . Ander son 
b . N e w Y o r k Univers i ty—Dr . S idney Fishman 
c. Northwestern Univers i ty—Dr . Jack D . A r m o l d 

13. Universi ty Counc i l on Orthot ics and Prosthetics Educat ion 
Dr . J. War ren Perry , Execut ive Secretary 

14. F i lm on L o c o m o t i o n 
Dr. Cameron B. Hall , Depar tment of Or thoped ic Surgery , Universi tv 

of Cal i fornia Med ica l Center at L o s Ange les 

15. Orthot ics Educat ion 
Mr . W . Frank H a r m o n , Certified Orthot is t , Atlanta 

Fo l lowing the c lose o f the regular meeting, the g r o u p j o i n e d the main 
Assembly of A O P A for the purpose o f presenting an orientat ion p r o g r a m to 
g ive the at tending prosthetists and orthotists a pic ture o f the activities and 
projec ts of the Commit tee . Dr . Freder ick E. Vul tee was m o d e r a t o r fo r this 
p r o g r a m that consisted o f brief presentations by the Chairman of C P E I , 
the chai rmen of the subcommit tees and the d i rec tors of the prosthetics 
schools . Dr . J. Warren Perry represented the Training Divis ion o f O V R and 
Mr. Wi l l i am M . Bernstock the Prosthetic and Sensory A i d s Service o f the 
Veterans Adminis t ra t ion at this session. Dr . H. W . Glattly c losed the p rog ram 
with a prel iminary report on the results of the amputee census. These results 
appeared in the D e c e m b e r issue o f the A O P A Almanac. 



President Fillauer Reports on Association 
Committees 

The Journal 's c i rculat ion includes a great many physic ians and rehabili
tation workers generally, in addi t ion to membersh ip of the Amer i can 
Orthot ics and Prosthetics Assoc ia t ion . F o r this reason, it seems desirable 
in m y first co lumn as President to restate the fundamentals of the A s s o c i a 
t ion's p r o g r a m and the Commit tees w h i c h gu ide its efforts. 

Our Assoc i a t i on was organ ized in 1917 and grew out o f a meet ing o f 
prosthetists cal led to Wash ing ton , D . C . , b y the U . S . Counc i l o f Nat ional 
Defense. In the years s ince then, the Assoc ia t ion has increased its member
ship to a total o f 4 5 6 including co r r e spond ing m e m b e r s in five other 
countr ies . 

The Assoc ia t ion has maintained permanent Wash ing ton , D . C . H e a d 
quarters s ince 1946, and the current Execut ive Di rec to r is Lester A . Smith, 
w h o is also editor o f the Journal . 

In addi t ion to the Journal , the Assoc ia t ion publishes a month ly news 
bulletin for m e m b e r s only which is k n o w n as " T h e A O P A A l m a n a c , " and 
an annual Orthot ics and Prosthet ics Y e a r b o o k . T h e Y e a r b o o k inc ludes the 
roster of members , the by- laws of the Assoc ia t ion and an index o f supplies. 

Broad ly stated: the purpose o f the Assoc ia t ion is to assist members in 
their dedica t ion to serving the hand icapped and physicians. 

In addi t ion to its publ ica t ions , the Assoc ia t ion sponsors the annual 
Orthot ics and Prosthetics A s s e m b l y o r Convent ion and a series of Reg iona l 
Meet ings held throughout the Uni ted States. T h e purpose o f these meet ings 
is t w o f o l d : to b r ing to m e m b e r s the latest in technical developments and 
to offer a meet ing g round fo r all w h o are conce rned with rehabil i tat ion of 
the or thopedica l ly handicapped . 

In 1963 the Assoc ia t ion will also sponsor special p r o g r a m s to be 
presented at ( 1 ) meet ing in Bremen, Germany , to b e held in connec t ion 
with the German Assoc ia t ion o f Prosthetists and Orthotists and ( 2 ) at the 
W o r l d Congress for the Rehabi l i ta t ion o f the Disabled held in Copenhagen , 
June 23-29. 

T h e Assoc ia t ion has w o r k e d closely with the Nat ional Research Counc i l 
o n research pro jec ts and with the U . S . Veterans Adminis t ra t ion on improv ing 
service f o r the Veteran amputee o r b r a c e wearer . F o r this purpose , the 
Assoc ia t ion has established two important commi t t ees : 

1. Commit tee on A d v a n c e s in Prosthet ics and Orthot ics and 

2. the Veterans Adminis t ra t ion L ia i son Commit tee . 

These two commit tees w o r k closely with those in the research p r o g r a m 
and with officials o f the Veterans Adminis t ra t ion . T h e Commit tee o n A d 
vances meets o n c e a year with technicians o f the V A Prosthet ic Center in 
New Y o r k City to review new appliances and see w h i c h are suitable and 
should be m a d e available to the veteran. 

A S S E M B L Y C O M M I T T E E S : T h e 1963 Orthot ics and Prosthet ics As -



sembly sponsored b y this Assoc ia t ion will b e held at the J U N G Hote l in 
New Orleans . November 2-7. Three exper ienced orthotists and prosthetists 
make up the Assembly Program Commi t t ee : Bert Ti tus o f Durham. Nor th 
Carol ina , Cha i rman : and Vice-Chai rmen Bruce Scott o f Denver and R o y 
Snelson of D o w n e y . Cal i fornia . T h i s Assembly is open to all w h o are 
interested in the rehabili tation of the or thopedica l ly handicapped. Sug
gest ions for the P rog ram may be sent to any one o f the Commit tee . 

A S S E M B L Y E X H I B I T S : T h e technical supply and educational ex
hibits at the National Assembly are o n e of its most valuable features. T h e 
Exhibi ts Commit tee for 1963 is headed by Wil l iam Bartels of Port land, 
O r e g o n as Chai rman, and Ronald Snell o f Memphis , Tennessee as V ice -
Chai rman. All persons interested in preparing exhibi ts for this convention 
are asked to communica te with members of the Committee or with AOPA 
Nat ional Headquar ters in Wash ing ton . 

M E M B E R S H I P C O M M I T T E E : Member sh ip in A O P A is today the 
hallmark of the efficient and ethical establishment in the field of artificial 
l imbs and braces . Mrs . A l i c e Crowel l of T r u f o r m A n a t o m i c a l Supports , 
Cincinnati , O h i o is our capable Member sh ip Chai rman. T h e eleven Reg iona l 
Di rec to rs o f the Assoc i a t i on serve with her as a Commit tee to cons ide r de
sirable applicants for membersh ip and to acquaint potential members with the 
services o f the Assoc ia t ion . 

P U B L I C R E L A T I O N S Chai rman: Herber t J. Hart. Vice-President of the 
Assoc ia t ion , is Chai rman o f this Commit tee and is charged with advising 
the Nat ional Officers o n publ ic relations activities o f the Assoc ia t ion . 

J O U R N A L C O M M I T T E E : On the masthead of this issue o f the Journal, 
page 299 , will be found the names o f the twelve of this Commit tee . Persons 
prepar ing articles for cont r ibut ion to the Journal may receive assistance and 
suggest ions f rom any m e m b e r o f the Commit tee . 

S U P P L Y C O M M I T T E E : T h e ten memb er s o f this Commit tee advise 
the Nat ional Office on advertisements, suppliers, and on the p rope r listings 
fo r the Supply Index in the Orthot ics and Prosthet ics Y e a r b o o k . Persons 
and individuals wishing to make use of this service may obta in helpful 
informat ion f rom any m e m b e r o f this Commit tee , listed on the inside back 
c o v e r o f this issue. 

In addi t ion to these Commit tee assignments, the Assoc i a t i on f r o m 
time to t ime asks the aid of individual m e m b e r s o n special assignments to 
help car ry out the p r o g r a m o f the Assoc ia t ion . 

Sincerely, 

Carlton Fillauer. 

President 



Qualifications for Prosthetists and Orthotists 
By L E R O Y W M . N A T T R E S S , J R . 1 

Introduction. D u r i n g the past fifteen years the A m e r i c a n Orthot ics and 
Prosthetics Assoc ia t ion , as well as the A m e r i c a n B o a r d f o r Certif ication in 
Orthot ics and Prosthetics, Inc. , has been conce rned about the qualif icat ions 
of prosthetists and orthotists. T h e fo rmer was c o n c e r n e d because o f the 
p r o g r a m s o f educat ion it was cal led upon to offer to its m e m b e r s h i p ; the 
latter, because o f the standards it was cal led upon to establish and maintain. 

A s a result o f this conce rn , in 1959 , the then President o f the Assoc ia 
t ion, Kar l Buschenfeldt , appointed a Commit tee on Educa t ion fo r the pri
mary purpose o f d rawing a profile o f the prosthetist and orthotist. After two 
years of work , the task of comple t ing the "p ro f i l e " was given to the newly 
fo rmed Commit tee on Educat ional Standards o f the A m e r i c a n B o a r d fo r 
Certif ication. It is the cu lminat ion o f this three years o f study and work 
that we n o w present to the readers o f the Journal. 

T h e reader is asked to keep in m i n d that the prof i le o f the prosthetist 
and orthotist is be ing drawn today in an effort to direct the steps o f the 
educators w h o will b e training these specialists in the future. N o t h i n g stated 
here is intended to b e final; we are on ly setting d o w n pr inciples that will 
ho ld true in the future as w e see them today . It is l ikely that developments 
in med ic ine , engineer ing, and our o w n fields, wil l alter what w e have stated 
here. A s a result, some wil l feel that what we have stated is t oo general, 
whi le others will feel, just as s trongly, that our statements are t o o specif ic . 
T h e under ly ing ph i lo sophy , however , will no t change . 

T h e statements made b y the Commit tee on Educat ional Standards are 
to b e cons ide red as guides to formal cur r icu lum deve lopment fo r prosthetists 
and orthotists—they are not the cur r icu lum itself. In this, the Commit tee 
has asked and reasked four ques t ions : 

1. W h a t educat ional purposes should the institution o f h igher educat ion 
be expec ted to attain? 

2. W h a t educat ional exper iences are l ikely to achieve these pu rposes? 

3. H o w can these exper iences b e effectively o r g a n i z e d ? 

4. H o w can we determine whether these purposes are be ing ach ieved? 

Definition. T h e Prosthetist is a person w h o is skilled in the fitting and 
fabricat ing o f appliances that replace extremities wh ich have been r e m o v e d 
through accidents , as a result o f disease, or due to a congeni ta l anomaly . 

The Orthotist is a person w h o is skilled in the fitting and fabricat ing 
o f appl iances which replace lost musculo-skeletal funct ion f o l l o w i n g disease 
or trauma, and suppor t weakened segments o f the b o d y . 

1 This is to be considered an interim report of the Committee on Educational 
Standards of the American Board for Certification in Orthotics and Prosthetics, Inc., 
M . P . Cestaro, Chairman; Thorkild Engen, Robert Gruman, and Basil Peters, Mem
bers; LeRoy Wm. Nattress, Jr., Secretary. 



Both the prosthetist and the orthotist, when they have attained a level 
of p ro f ic iency in their specialty, m a y be recogn ized as Certified after 
successfully passing the examinat ion o f the A m e r i c a n B o a r d fo r Certification 
in Orthot ics and Prosthet ics , Inc . 

Personal Qualifications. The qualif icat ions fo r prosthetists and or tho
tists beg in with the dedicat ion to the service o f the physica l ly disabled. T h i s 
is the corners tone u p o n which the speciali t ies o f prosthet ics and or thot ics 
are built, and is their justification for existence within the field o f medic ine . 

T h e prosthetist o r orthotist must also deve lop and maintain personal 
relationships within the field o f medic ine , part icularly with p resc r ib ing 
physic ians . Th i s is important so that the best understanding and mutual 
agreement m a y be p r o m o t e d between bo th profess ions . It is equally important 
in p r o v i d i n g the best poss ib le service to the patient. 

In addi t ion , the prosthetist o r orthotist must have a s incere desire to 
upgrade the status o f his profess ion, and b e wil l ing to devote t ime and 
effort to effect the realization o f this goa l . He must be wi l l ing to share the 
responsibi l i ty o f suppor t ing and maintaining the ideas o f his profess ion 
as e m b o d i e d in the Certification M o v e m e n t . 

General Educational Requirements. W e recognize that a b road founda
tion must underlie the specific educational requirements for persons desir ing 
to enter the fields o f prosthetics and or thot ics . T h e majo r reason for this 
is that the prosthetist and orthotist must use the knowledge and resources 
o f many fields to adequately serve the physically disabled. In addit ion, 
he must be able to commun ica t e effectively with numerous , related speciali
ties in the larger field o f med ic ine and rehabil i tat ion, as well as with the 
general publ ic . Finally, he must have the academic b a c k g r o u n d and discip
line to utilize the many resources available to h im for solving the p r o b l e m s 
with which he is confronted da i ly : p rob lems to which there are no solutions 
today, but which , through future research, will be solved t o m o r r o w : p r o b 
lems which today are considered unanswerable but. through cont inued study, 
will he so lved ; and p rob lems which are not yet recogn ized . 

In order to f o r m this b r o a d foundat ion it is indicated that a prosthetist 
and orthotist should begin his formal study in a Libera l Ar ts p r o g r a m . 

T h e beg inn ing o f this p r o g r a m is the learning o f self-expression and, 
with this, the apprecia t ion of the expression of others. Basically, this 
beginning c o m e s through the improvement of the skills of reading, wri t ing 
and speaking. Implied in this is the study of literature and the mastery o f 
the art o f creative writ ing and publ ic speaking. 

F o l l o w i n g this must c o m e the study o f the laws o f natural science, 
beg inn ing with mathematics , and inc luding b i o l o g y , chemist ry , and phys ics . 
The study o f each must include sufficient material to prepare the student fo r 
the advanced study of prosthet ics and or thot ics . In mathematics the founda
t ion must be laid for the understanding of the pr inciples of b iomechan ics , 
des ign and e c o n o m i c s : in b i o l o g y for ana tomy, k ines io logy and p h y s i o l o g y ; 
in chemist ry for the property o f mater ials ; and in physics for mechanics . 
In this, the interrelation o f the areas o f natural sc ience to special izat ion in 
prosthet ics and or thot ics is readily observed. 

T h e soc ia l sciences must also be included in this b r o a d foundat ion . 
This beg ins with the knowledge o f normal behav io r in individuals and the 
practical appl icat ion of these pr inciples in eve ryday l iving, inc lud ing the 
mechan i sms o f personal adjustment, emot ion , and mot iva t ion . A n under
standing o f the individual within a g r o u p , and o f the g r o u p itself, is also 
a necessity, as is the study o f the systems o f reason ing as they o c c u r in ordi -



nary life and the theories o f the ethical aspects o f human conduc t . Finally, 
an apprecia t ion o f the development o f our civi l izat ion and the factors which 
have created our m o d e r n w o r l d must b e obta ined . 

Specific Educational Requirements. Up to this poin t we recognize that 
the qualif icat ions for proslhetists and orlhotists d o not va ry considerably 
f rom the qual if icat ions o f those wishing to prepare for other profess ions . 
However , at this point, the prosthetist and orthotist must begin specialized 
study intended to deve lop necessary skills for his profess ion . T h e study 
o f numerous curr icula leads us to bel ieve that this can only be d o n e b y 
creating new course material f rom the research and deve lopment carr ied 
on in these fields, and not by b o r r o w i n g course material f r o m curr icula 
already established leading to prof ic iency in other profess ions . If the latter 
approach is fo l lowed, we cannot conce ive o f an adequately trained prosthetist 
or orthotist resulting from a p rogram whose durat ion is but four o f five 
years. 

W e cons ider the fo l lowing eleven areas o f subject matter vital to the 
qualif icat ions o f a prosthetist and orthotis t : 

1. Anatomy and Physiology: T h e study o f the human b o d y and its 
systems with emphasis on the skeletal structure o f the b o d y ; the muscles 
and their enerva t ion ; the vascular system as it applies to prosthet ic o r 
orthotic se rv ice ; and the pu lmanary system relating vital capaci ty to rehabili
tation potential . 

2. Kinesiology: T h e study o f muscu loske le t a l systems o f the human 
b o d y as they relate to no rma l and abnormal human movemen t . 

3. Biomechanics: T h e study of man-machine relat ionships with emphasis 
u p o n the replacement o f normal muscu loske le t a l systems with mechanica l 
systems. In this the concep ts o f suppor t and cor rec t ion , o f assistance and 
resistance, o f d y n a m i c and static forces , and o f c o m f o r t and cosmes i s must 
receive special attention. 

4 . Property of Materials: T h e study o f the w o r k i n g characteris t ics o f 
materials used in prosthet ics and or thot ics . 

5. Survey of Pathological Conditions: A n overv iew o f the e t i o logy and 
course o f cond i t ions leading to prosthet ic and or thot ic care , conc lud ing 
with the med ica l cons idera t ions invo lved in the prescr ip t ion o f appliances, 
the impor tance of p rope r hyg iene and an in t roduct ion to de rmato log ica l 
cond i t ions . 

6. Survey of the Rehabilitation Field: A n ove rv iew o f the patient and 
selected c o m m u n i t y resources available for his c a r e ; patient-centered organ
ization and treatment planning. 

7. Mechanical Aids for the Disabled: A n overv iew o f the devices and 
appl iances in current pract ice wh ich are used to ameliorate disabil i ty and 
wh ich are fitted b y prosthetists and orthotists. 

8. Professional Development of Prosthetics and Orthotics: T h e study 
of the h is tory o f the profess ions o f prosthetics and or thot ics with emphas is 
on the factors wh ich maintain profess ional standing such as ethics, the 
preparat ion o f technical reports , con t inued educa t ion , affiliation wi th p r o 
fessional organizat ions , etc. 

9. Business Management: T h e study o f sound business pr inc ip les as 
they apply to the establishment and maintenance o f the pract ice o f p r o s 
thetics and or thot ics . 

10. Fabricating and Fitting Appliances: T h e study o f fabr ica t ing and 
fitting all the bas ic types o f prosthetic and or thot ic appl iances th rough the 
cons t ruc t ion and fitting o f appl iances to patients. 



11. Clinical Affiliation; T h e appl icat ion of the pr inciples of prosthetics 
ami or thot ics under supervision in approved facilities. The emphasis during 
this per iod , which should be cons idered as a pos t graduate residency o r 
internship, is on the fitting of appl iances , the analysis o f post-fitting p r o b 
lems and the solution of these problems as well as on the practical aspects 
of funct ioning within the structure o f a prosthetic a n d / o r or thot ic facility. 

Conclusion: In cons ider ing the qual if icat ions for prosthetists and orthotists we have put forth what we cons ide r to be the educat ional purposes 
which an institution should accept , and the educational exper iences which 
an institution should p r o v i d e in attaining these purposes . 

W e have not discussed whether prosthet ics and or thot ics should b e 
c o m b i n e d o r separated specialties. W h i l e there is a trend toward the 
c o m b i n a t i o n o f these two paramedica l specialties, as seen in the development 
o f private pract ice , centralized fabr ica t ion, and the phys ic ian requi r ing m o r e 
total service for his patient, the answer wil l c o m e in t ime, not th rough 
reflection. 

B y act ion of the Commit tee o n Facil i t ies o f the A m e r i c a n B o a r d for 
Certif ication, the fo l l owing Facil i t ies have been granted Certification since 
the publ ica t ion o f the 1962 Registry of Certified Prosthetic and Orthopedic 
Appliance Facilities. 

New Facilities Certified 



New AOPA Officers Elected 

PRESIDENT-ELECT ROBERT C. G R U M A N — w h o 
wil l take office at the 1963 Assembly as 
President of the Association. Mr. Gruman, 
President of the Winkley Co., of Minneapolis, 
is the son of the late A. P. Gruman, Associa
tion President 1 9 4 8 - 4 9 . Mr. Gruman has 
been a member of the VA Liaison Committee, 
and was Program Chairman in 1957 and 

Director of Region VII for two terms. 

VICE PRESIDENT HERBERT J. H A R T — M r . Hart 
is Vice President and Manager of C. H. 
Hittenberger, in Oakland, Calif. He has 
served as Program Chairman for the 1956 
and 1962 Assemblies, and as Director of 

Region X for over ten years. 

New Members Appointed To ABC Board 

DR. RICHARD H. J O N E S , M.D.—Orthopaedic 
surgeon and consultant at the VA Area State 

Office and VA hospital in Minneapolis. 

T H E O D O R E W . S M I T H — o f the Knit-Rite and 
W . E. Isle Companies of Kansas City, Mis
souri. Mr. Smith was certified in 1 9 5 1 , and 
has served as both Program and Exhibits 

Chairman, 



A Report From the 

President of the 

American Board for 

Certification 

Comments by Orthopaedic Surgeons 

W h e n we evaluate our movemen t , that o f a standards-setting b o d y , we 
can b e p r o u d in that ours has been voluntary and has e n j o y e d cont inuing 
g rowth and recogn i t ion . In the interest o f further elevating the standards 
o f our y o u n g men in training, I w o u l d l ike to share with y o u some o f the 
commen t s o f the 25 Or thopaed ic Surgeons w h o served as oral examiners 
dur ing our annual examinat ions conduc ted in N e w Y o r k and L o s Ange les 
the latter part o f A u g u s t and the early part o f September this year . 

M a n y of the comments centered about the Candidate 's backg round 
in ana tomy and k ines io logy wh ich are the corners tones in the relationship 
between our fields and the field of Or thopaed ic Surgery . F o r e x a m p l e : 

"I met some very competent art isans; however , none had the k n o w l e d g e 
of ana tomy o r k ines io logy . In fact, m y impress ion o f Orthotists as exper 
ienced b y these men was that theirs was a m e m o r i z e d art without a back
g r o u n d o f l o g i c . It showed few men had a reason fo r d o i n g anything 
except the fact that they had been taught to d o it that w a y . " 

"I t was interesting to see in examin ing the Candidates that m a n y d o 
not k n o w s o m e o f the s imple deformit ies seen in the upper and lower 
extremities with wh ich they deal dai ly. The re was quite a def ic iency in the 
ana tomy that they k n o w . " 

Other commen t s centered about over special izat ion within either P r o s 
thetics or Orthot ics such as : 

" . . . at least t w o o r three o f the m e n w h o m I examined were experts 
in lower extremity work . W h i l e I a m quite certain that they d o g o o d lower 
extremity w o r k , I d o not feel that I c o u l d pass a man that d id not d o 
upper extremity w o r k . . . Certification indicates that the individual is 
competent in all phases o f Pros thet ics ." 

A third g r o u p o f c o m m e n t s indicated the need for formal t raining: 

" I n rev iewing the examinat ion I recall that it was like night and day 
between those w h o seemed to understand and k n o w their field and those 
w h o d i d not . T h e singular thing wh ich seemed to make the difference was 



a b a c k g r o u n d o f fo rmal training. T h o s e w h o had had fo rmal courses in 
Orthot ics and Prosthetics seemed to b e m u c h better able to converse in 
the language o f the special ty." 

" . . . it w o u l d b e m y suggest ion that the candidates be requi red to 
attend at least one o f the courses at the schoo l s fo r prosthetists a n d / o r 
orthotists. I a m sure that those w h o had attended these schools did much 
better on the exams . " 

T h e final identifiable g r o u p o f commen t s may be impl ied f r o m those 
already stated. T h e y are summed up b y one Orthopaedis t in this w a y : 

"I feel that failure in the Examina t ions is due to the lack of physician 
supervision and interest as m u c h as to the individual ' s lack o f preparat ion, 
and init iat ive." 

A l l o f us w h o w o r k e d on these Examina t ions profited f rom the associa
t ion with these Or thopaed ic Surgeons . W e should profit further f rom their 
comments as we strive fo r the profess ional r ecogn i t ion o f Prosthetics and 
Orthotics. 

R i c h a r d G. Bidwell , C .P .O. 

President 

Prosthetists and Orthotists Certified in 1962 
The Commit tee on Examina t ions of the A m e r i c a n Board for Certifica

t ion announces that the fo l l owing men have received Certification as a 
result of successfully passing the 1962 Examina t ions o f the Board . ( T h e 
five men listed as Certified Prosthetists and Orthotists had previous ly received 
Certification in one o f these two fields.) 

Certified Prosthetists & Orthotists 

Werne r Greenbaum 

Alfred Maie r 

G e o r g e E. Newton 

V e r n o n T . Pate 

Dona ld D . Strand 

Certified Orthotist 

Steve Andrusky 

D o n a l d M . Baker 

Joe L. B o w m a n 

George B. Counts, Jr. 

James R . Fenton 

D a v i d M . Heizer 

Wi l l i am R . Lundin 

Huber t V . McElfresh 

Haro ld E. N o r w o o d 

Guenther E . Piepenhagen 

S i m o n Slawner 

Stanley Wel l s 

Certified Prosthetist 

R o n a l d W . Cheney 

Glenn A . C o o k 

Carmine J. D e Nisi 

Geo rge A . G o r m a n 

Wi l la rd L. Holkestad 

Leonard W . Jay 

Charles L. Jones 

Cecil T . Johnston 

Paul M . Lawson 

Paul G. L u n d 

Leona rd E. M u m a u g h 

Jackson D . Re id 

T o k i o Sh iomich i 

Blondel l Smith 

H o w a r d E . Thranhardt 

Joseph H . Zettl 



f o r YOUR 
ORTHOPEDIC-PROSTHETIC-

SURGICAL MATERIALS 
COUTILS 
BROCADES 
MOLESKIN 
BONING 
SPINAL STEELS 
BUCKLES 
ELASTIC AND NON-ELASTIC 

WEBBING 
GARTERS 
FELT 
RIVETS 

FOAM RUBBER 
ARTIFICIAL LIMB WEBS 
NYLON CORDS 
EYELET AND LACE TIPPING 

MACHINES 
ARTIFICIAL LIMB BUCKLES 
COTTON AND NYLON 

STOCKINETTE 
COTTON 
NYLON 
SILK THREAD 

'Order with C o n f i d e n c e f rom 

FEINER BROS. 
3 8 1 P A R K A V E . S O U T H 

N E W Y O R K 1 6 , N . Y . 

CATALOGUE ON REQUEST IVe K n o w Your R e q u i r e m e n t s ' 

SAFE-T-FLEX 
SAFETY A N D C O N F I D E N C E F O R 

ALL W H O 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. 

f\o OTHER CRUTCH TIP PERFORMS AS SAFE-T-FLEX — 
FOR IT walks with FFIE 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 RIPS •— 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 BAIE DIAMETER 2 1/;" HEIGHT 3 %" 
NATURAL TAN COLOR FITI SIZES 1 3 { I ") 1 0 ! 7S " I, A N D 2 0 { 1 " ) <. RUTEH SHAFT JH 

G U A R D I A N L A T E X P R O D U C T S C O M P A N Y 
8 2 7 7 Lankershim Blvd. 

North Hollywood, California 
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To The Ladies: 

FROM A O P A S AUXILIARY 

Mrs. Elinor Bohnenkamp 
President 

Mrs. Esther Pava 
Vice President 

Mrs. Ted W . Smith 
Secretary-Treasurer 

Mrs. Lorraine Scheck 
Past President 

Dear M e m b e r s : 

Hel lo again to all o f y o u w h o attended our marvelous meet ing in 
Phoen ix , especial ly the 38 new members of the Auxi l i a ry . It is m y pleasure 
to serve as y o u r President for the c o m i n g year. M y goa l will be to keep 
the w o m e n ' s activities as interesting as they have been in the past so that 
our organiza t ion may cont inue to g r o w in strength as well as numerical ly . 

A br ief resume of s o m e o f the P h o e n i x highlights for those w h o were 
unable to attend and to refresh the m e m o r i e s o f all those w h o were with 
u s — T h e largest registration of any conven t ion yet, bo th men and w o m e n . . . 
The party and buffet at the Clyde A u n g e r h o m e . . . T h e ove rwhe lming re
sponse to the activities arranged for the w o m e n . . . No t one , but two 
busses had to be chartered for the 4-hour trip through P h o e n i x and the 
sur rounding valley . . . The de l ic ious luncheon at beautiful Mountain 
S h a d o w s Resor t , en joyed by 91 women , with shopp ing in Scottsdale after
ward . . . That ent ic ing p o o l at the R a m a d a Inn. with sun, sun. sun, n o 
c louds and never a d r o p of rain . . . And h o w about that 30-mile jaunt 
most people took into the desert on a washboard toad for a j u i c y 2-lb. 
T -boni ' at Pinnacle Peak? . . . Ihe hirthdav cake given Clyde Aunge r at 
the banquet, comple te with c o w b o y decora t ions and presented to the a c c o m 
paniment of cap pistols . . . Square dance demonstrat ion and instruction at 
the poo l s ide party . . . A n d finally those gamblers w h o went on to that 
den of iniquity. Las Vegas , to lose all their money ( i f they had any l e f t ) ! 

If all this acti\ ily doesn't g ive vou convent ion fever for New Orleans. 
I dnn'l know what will. I D O know that we will try to plan as interesting a 
p r o g r a m as this year 's , t hough it w o u l d be imposs ib le to d o any better. 

The thanks o f the entire Aux i l i a ry is ex tended to Mrs . C lyde A u n g e r , 
w h o with her husband d id so m u c h b e y o n d the call o f duty toward this 
successful conven t ion . 

I will discuss the business por t ion o f our meet ing with you when I 
meet v o u through the pages o f our next Journal . 

Sincerely, 

El inor Bohnenkamp 
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Let us 
complete the picture 

MEDIC S H O E M A N U F A C T U R E R S , INC. 
I Dept. MSM-4, 1212 Wood St . , Philo. 7, Pa. 

Send me your catalog of Medic Shoes and 
any other pertinent data. 

| Name 

| Office Address 

L 

for you 
A f t e r the fitting o f the b race , the right 
s h o e is a l l - impor tan t . M e d i c J u n i o r 
A r c h P r e s e r v e r shoes can supp ly w h a t 
y o u r c l i en t needs . 
M e d i c offers y o u the i n d u s t r y ' s m o s t 
c o m p l e t e l ine o f ch i ld ren ' s p r e s c r i p t i o n 
and r e g u l a r shoes . I t i nc ludes mi ld and 
e x t r e m e inflares and out f lares to he lp 
i m p r o v e such d i s o r d e r s as p r o n a t i o n 
and s u p i n a t i o n — r e g u l a r wel t s h o e s — 
T h o m a s hee l s—st ra igh t - l a s t shoes f o r 
mi ld d i s o r d e r s — p r e - w a l k e r c l u b f o o t 
and s u r g i c a l b o o t d e s i g n s — a n d W e d g e -
T r e d c o n s t r u c t i o n f o r w e a k fee t . 
A n d J u n i o r A r c h P r e s e r v e r shoes are 
spec ia l ly designed to a c c o m m o d a t e 
w e d g e s and s u p p o r t s cal led f o r b y the 
d o c t o r ' s p r e s c r i p t i o n . 
B y c a r r y i n g th is c o m p l e t e l ine y o u can 
of fer c l i en t s the full s e rv i ce , all a t one 
c o n v e n i e n t s o u r c e . . . to c o m p l e t e the 
p i c tu re cal led f o r b y the d o c t o r ' s p r e 
s c r i p t i o n . S e n d f o r the full M e d i c l ine 
ca t a log . F r o m it y o u m a y o r d e r as 
m a n y — o r f e w — p a i r s as needed . Jus t 
fill in the c o u p o n — o r w r i t e to us on 
y o u r l e t t e rhead . 

1 

iRCH PRESERVER 

I 

J 
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Senden Sie Uns DORRANCE! 

IMandenos DORRANCE! 

Donnez Nous DORRANCE! 

Send Us DORRANCE! 

People From Many Lands Request 

D O R R A N C E T E R M I N A L D E V I C E S 

541 Division S t . , Campbell, Calif. 

NEW FROM 
HOSMER 

• Eases cosmetic glove installation 

• Lubricates moving parts 

• Handy parting agent 

• Retards corrosion, stops squeak
ing and binding 

A . J . H O S M E R C O R P . 
P. O. BOX 152 P. O. BOX 6 1 1 7 

Santa Clara, Calif. Cincinnati, Ohio 
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No. 1400 OPEN TOE 
STRAIGHT - LINE lymmelrical 
toil, FIRM heel, no back 
seam. Adaptable LO D&RM 
BROWNE SPLINTS. 

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

No. T700 CLUBFOOT, OPEN TOE 
Special outflare last, sturdy 
instep strap 

Your major selling point. . . 
Doctors Prescribe CHESBROUGH 

Orthopedic Pre-Walkers 
This is the reason Chesbrough Orthopedic Shoes have 
had such spectacular success in three 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 63 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 0 0 0 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. C H E S B R O U G H CO. 
797W. Smith Street, Rochester 6, N. Y. 

Louis C. Weld , President of G. W . 
Chesbrough Co. . . . "My own personal 
experience led to the development of the 
new Chesbrough Shoe." 

NAME 

ADDRESS. 

CITY.... .. 



£!eM&o MATCHMATES 
for matched dependability 

and matched versatility 

Model 223-00 Right 
Model 223-01 Left 

Model 21-00 Right 
Model 21-01 Left 

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

A m p u t e e s w h o p r e f e r s imp l i c i t y and d e p e n d a b i l i t y app rec i a t e the 
m a t c h e d V o l u n t a r y O p e n i n g f u n c t i o n o f the V . O . H a n d a n d 2 - L o a d 
H o o k , ( a l s o u t i l ized in the n e w S i e r r a Chi ld s ize h a n d ) . 

Model 302-00 Right 
Model 302-01 Left 

Model 44-00 Right 
Model 44-01 Left 

^ ****** V 

V . C . V O L U N T A R Y C L O S I N G 
T h e a m p u t e e r e q u i r i n g u t m o s t p r ehens ion c o n t r o l uses bo th A P R L 
H o o k and A P R L H a n d , w h i c h p r o v i d e ve r sa t i l e V o l u n t a r y C l o s i n g 
func t ion f o r all ac t iv i t i e s w i t h o u t c h a n g i n g ope ra t iona l hab i t s . 

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

^ ^ E N G I N E E R I N G CO. 
89-137 E. MONTECITO • SIERRA MADRE, CALIFORNIA 



1984 PLACENTIA, COSTA MESA, CALIFORNIA 



SoutLrn PROSTHETIC SUPPLY CO. 
POST OFFICE BOX 7 4 4 3 

9 4 7 JUNIPER STREET, N . E. • ATLANTA 9, G A . 

S C H O O L A P P R O V E D W O O D B L O C K S 
Kiln Dry Extra Thick Wa l ls 

For Every Purpose 

For Q U A D R I L A T E R A L Fittings 

Shin Blocks 

Ankle & Socket Blocks 
For UCB 

Balsa & Bass Wood 

Components 

Parts 

Complete Legs 

COMPLETE SACH F O O T LINE 

To Veterans Administration Specifications 

Unconditionally Guaranteed 

Pre Shaped 

Blanks 

Symes 

Women 

Children 

EVERYTHING FOR THE PROSTHETIC MANUFACTURER 

Fiber • W o o d Set-ups • Leather • Plastics 

MINNEAPOLIS ARTIFICIAL LIMB CO. 
4 1 0 PORTLAND AVENUE • MINNEAPOLIS, MINN. 
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Q U A D R I L A T E R A L S O C K E T B L O C K S 

H I G H E S T 
L O A D 

S T R E N G T H 
Y e s -

Nine times the normal l o a d 

support ing capac i t y required to 

take both static, l o a d s and the ex

tra l o a d s imposed b y sudden 

shocks . 

Here 's w h y : STERLING QUADRI

LATERAL SOCKET BLOCKS have a 

de l ica te ly mach ined g lue surface 

that raises the w o o d fibers ( a n 

exclusive O h i o W i l l o w W o o d 

C o m p a n y d e v e l o p m e n t ) and in

terlocks them under t remendous 

pressure. W h a t ' s more , these pre

cision e n g i n e e r e d thigh b locks are 

kiln dried o f the finest Northern 

B a s s w o o d ava i l ab l e , are light in 

we igh t and light in c o l o r . All sizes 

in stock — priced right — imme

diate del ivery. 

Complete Suppliers To The Prosthetic Industry: 

THE OHIO W I L L O W W O O D 

C O M P A N Y 

M T . S T E R L I N G , O H I O 
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Corrective shoes can also be fashion correct! 

or 4̂  K 

T H E R A P E U T I C 

TARSO SHOES 
B Y M A R K E L L 
have been prescribed by doctors 
for over 30 years. 
No need to improvise corrections! 
There are Tarso Shoes made to 
deal with every common toe-in 
and toe-out problem—effectively, 
comfortably, and at reasonable 
cost. 

Tarso® Shoes by Markell arc 
in-stock and arc sold through 
the finest shoe stores and brace 
and limb houses throughout the 
United Stales and in Canada. 
Write for our catalog and price 
list. 

Tarso Supinator5" shoes 
are a standby for flat 
feet. They control toe-
out and ankle prona
tion by "supinating" 
the heel. 

Tarso Pronator® and 
related Tarso Outflares 
shoes are used for 
pigeon toe, metatarsus 
varus, and corrected 
club feet. They pro
vide safe, comfortable, 
forefoot abduction. 

Tarso Medlus* straight 
lasts are specially 
shaped shoes with no 
i n f I a re or outflare. 
They are used for gen
eral prescription work, 
particularly where 
there is mild pigeon 
toe. 

MARKELL SHOE COMPANY. INC. 
504 S A W MILL RIVER ROAD, Y O N K E R S , N E W YORK 
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DENISON S 
CEREBRAL PALSY BRACES 

M A D E T O O R D E R 

D E L I V E R E D C O M P L E T E D 

R E A D Y T O F I T 

RIGID PELVIC BAND AND HIP SECTIONS 

FOR POSITIVE ABDUCTION AND 

ADDUCTION CONTROL 

SEALED RADIAL AND LATERAL THRUST 

BALL BEARING JOINTS USED 

THROUGHOUT 

RIGID FULL LENGTH SHANKS IN SHOES 

FOR POSITIVE FOOT CONTROL 

MANY SPECIAL FEATURES AVAILABLE 

FOR INDIVIDUAL PATIENT REQUIREMENTS 

c a t a l o g u e a v a i l a b l e o n request 

no parts, except replacements for original orders 

£.0. s grans 0 

O R T H O P A E D I C )Xi A P P L I A N C E 

C O R P O R A T I O N 

2 2 0 W . 28th STREET BALTIMORE 1 1 , M D . 

PAGE 382 DECEMBER, 1962 



M A K E Y O U R S E L F 
INDISPENSABLE 

T O L O C A L D O C T O R S 

DO YOU BELONG IN 
THE SHOE BUSINESS? 

Yes . . . a highly specialized part of the 
shoe business . . . i f there is no local 
dealer offering a professional service to 
local doctors and carrying a reasonable 
stock to offer genuine service. 

The Orthotist or Prosthetist possesses the 
knowledge and know-how to properly 
fit and render the complete service. 
Sabel stands ready to train you in the fitting 
of basic shoes. Wri te for information. 

A r e y o u m i s s i n g easy, e x t r a p r o f i t s ? 

S ABEL'S 
BASIC SHOES 

I . S A B E L I n c . 
1207 Chestnut S t . , Philadelphia, Pa. 
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New Helps for your 
TRAUTMAN CARVER 

MIDGET CUTTER—No. 2100H 

A new single blade cutter to help you pull small children's 
sockets—and to route out corners for all quadrilateral 
fittings. S25.00 including an extra blade. 

Air Attachment for 

Trautman Carver 

No. 2100J 

Another tool to help you get ultimate effi
ciency from your Trautman Carver. This is 
a blower attachment which gently blows 
sawdust and chips away from the cutting 
tool. This enables you to see at all times 
exactly where and how you're cutting. 
Comes complete with airhose fitting—can 
be plugged into any standard airline. Flow 
of air can be regulated. Attach in minutes 
with screwdriver only tool needed. Cost 
$10.50. 

FOOT SWITCH 

(For the Trautman 

Carver 2TOOK) 

We've had requests for a foot-operated switch, 
and this is the answer. It can be attached in a 
matter of minutes to any Trautman Carver. De
signed so that if the operator wishes to use the 
hand switch instead of the foot pedal, all he has 
to do is remove the motor plug from the recepta
cle on the column of the Carver and then plug 
it directly into the power supply. Does not affect 
the Carver's normal operation. Cost $22.65. 

T R A U T M A N S P E C I A L T I E S , I N C . 

410 Portland Avenue, Minneapolis, Minnesota 
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the Quality is Unequalled 

...so is the Markup 
S T O C K O R D E R S S H I P P E D I N 4 8 H O U R S 

You ' l l find sales features galore in 
Freeman surgical suppor t s . L o w , l ow 
dealer p r i ces , t o o ! 

C o o l , sof t ve lve teen l in ing and stay 
covers make these the most comfortable 
supports yet. Exteriors are available in a 
wide range o f fabrics including canvas, 
dacron mesh, dacron and brocade. Each 
support, o f course, is always put together 

with famous Freeman needlework. 
Freeman supports have been devel

oped and perfected in 70 years o f close 
association with the medical profession. 
That's one reason why doctors recom
mend them. 

A l w a y s fast d e l i v e r y . O n s p e c i a l 
request orders will be shipped the same 
day they are received. 

freeman E r 
C O N F I D E N C E 

W R I T E FOR FREE CATALOG — FREEMAN MFG. CO., Dept. 8 1 2 , S T U R G I S , MICHIGAN 

ORTHOPEDIC * PROSTHETIC APPLIANCE J O U R N A L PAGE 385 



TRU-EZE T R A C T I O N S P E C I A L T I E S 

•; First and Finest in the field of Economical and Simple 
Traction Equipment 

O D - 5 a 

O D - 7 

B D - 1 3 a ( b e d ) Traction Support 
w / S p r . Bar, H e a d H a l t e r & 

W e i g h t B a g 

B D - l l a ( b e d ) Traction Support 
PB-61 Pelvic Traction Y Belt 

W B - 7 1 W e i g h t B a g 

W r i t e for our i l lustrated c a t a l o g u e a n d price list. 

n t t ' - I i Z l i ii i ii n u f i i i - t u i'i i«n c o - . t i i c . 

P O BOX BS5 « BUBBANK, CALIFORNIA 
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^ ^ P U S H O F F ^ l f PUSH OFF 1 
Rigid foot and ideal toe 
break gives perfect heel 

I rise for a natural gait. , > 

MID STANCE 
Resistance ollool lo dor si 1 
flexion until knee tias flexed 
20 provides wearer with the j 

comfort of a stable knee. 

| ^ f l E E L STRIKE^! 

ACCELERATION 
Hydraulic damping gires 
smooth c on trolled action 
through swing phase 

•L CDminri or a srame 

ION W 

Free ankle malign with 
hydraulic Control permits 

fult contact of loot 
with Hour. 

SWING THROUGH 
Toe lift provides ample 
ground clearance, no 

necessity for side sway or 
• " " " ' ^ •; |, i vaulting on sound loot i 

^ f l to clear ground, ^dfl 

Hydra Cadence also provides (or heel-heigtit arijustment. permitting the wearer a choice of 
shoes! These features are the result of many years of research and testing. Today, hundreds 
of active wearers express satisfaction in the remarkable ACTION of Hydra-Cadence... a truly 
great "step forward" in the field of prosthetics! 
HYDRA CADENCE INC.. P.O. Box 110, 623 South Central Avenue. Gletidale 4, California 
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THE JEWETT 
HYPEREXTENSION 
BACK BRACE*::-

FOR 
1. Uncomplicated Compression Fractures and/or Kummell's Disease 
2. Osteoporosis, with or without compression fractures 
3. Marie Strumpell's Arthritis of the spine. 
4. Adolescent Epiphysitis (Scheur-mann's Disease) 
A. Standard Hyperextension Model 
B. The Post Lumbo-Sacral Fusion Model 

- v ; ^ . 
Culalogs, Reprints and Measuring Charts Upon Request. 

RIGID • ADJUSTABLE • LIGHT WEIGHT • WASHABLE 

CERVICAL 
COLLARS FOR 

EXTENSION-
FLEXION OR 

STABILIZATION 

LIGHT WEIGHT 
WASHABLE 

ADJUSTABLE 
A & B THE EXTENSION-FLEXION COLLAR—A universal cervical collar, extremely versatile and adaptable for extension, flexion, or i;tahilization. 
C—The MYO-VENT—A one-piece extension collar with ventilated adjustability. 
D—The CER-VENT Extension Model. A one-piece collar with ventilated adjustability. Easy to put on, complete support. 

E—The CER-VENT Flexion Model. 
Easy to put on, complete support. 
F—The MYO-CERVICAL. A one-piece extension collar with overlapping adjustment. 
Catalog and Order Blanks upon request. 

A one-piece collar with ventilated adjustability. 

^ F L O R I D A B R A C E C O R P O R A T I O N 
601 Webster Avenue, Post Office Box 1366 

Winter Park 5, Florida, Telephone Midway 4 - 2 6 5 0 
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J O U R N A L I N D E X F O R 1962 

P a r t I—Subjects 

AMERICAN ACADEMY OF ORTHOPAEDIC SURGEONS—DR. COMPERE NAMED PRESIDENT-ELECT 
OF AAOS, J. WARREN PERRY, PH.D.—MARCH 1962, 18. 

AMERICAN BOARD FOR CERTIFICATION. COMMITTEE ON EDUCATIONAL STANDARDS—QUALIFICA
TIONS FOR PROSTHETISTS AND ORTHOTISTS, LEROY WM. NATTRESS, JR.—DEC. 1962, 
365-368. 

AMPUTATIONS, BELOW-KNEE—THE PATELLAR TENDON BEARING TOTAL CONTACT PROSTHESIS 
FOR BELOW-KNEE AMPUTEES, ROBERT G. THOMPSON, M.D.—SEPT. 1962, 238-244. 

AMPUTEES-—A MESSAGE TO ALL FIRMS IN AMPUTEE CENSUS—SEPT. 1962, 233. 
AMPUTEES, CLASSIFICATION—CONGENITAL SKELETAL LIMB DEFICIENCIES, CHARLES H. FRANTZ, 

M.D. AND RONAN ORAHILLY, M.D.—JUNE 1962, 116-138. 
AMPUTEES, CONGENITAL—CONGENITAL SKELETAL LIMB DEFICIENCIES. CHARLES H. FRANTZ, 

M.D. AND RONAN O'RAHILLY. M.D—JUNE 1962, 116-138, FREQUENCY OF THE CON
GENITA! DEFECT—ANOMALIES OF THE EXTREMITIES IN THE FEDERAL REPUBLIC OF GER
MANY, OSCAR HEPP, M D.-—DEC. 1962. 352-360 THE IMPACT OF AN ANOMALOUS 
CHILD ON THOSE CONCERNED WITH HIS WELFARE, L.ILA L. BEAL. M.S.W.—JUNE 1962, 
144-147. THE PROBLEM OF PHOCOMELIA. CHARLES H. FRANTZ, M.D.—DEC. 1962. 
351. PROSTHETIC AND ORTHOTIC DIVICES FOR NON-STANDARD PROSTHESES IN THE MAN
AGEMENT OF LIMB DEFICIENCIES. CHARLES H. FRANTZ. M.D— SEPT. 1962, 271-278. 

AMPUTEES, JUVENILE—CURRENL CONCEPTS IN THE MANAGEMENT OF THE JUVENILE AMPUTEE, 
GEORGE T . AITKEN. M.D.—SEPT. 1962, 257-262. GROWTH POTENTIAL IN CHILDREN. 
CLAUDE N. LAMBERT, M.D.—SEPT, 1962. 263-267. HARNESSING METHODS FOR CHIL
DREN WITH ABOVE ELBOW AMPUTATIONS. HARRY E. CAMPBELL, CP.—JUNE !962. 
151-156. PHYSICAL THERAPY FOR THE PRE-SCHOOL CHILD AMPUTEE. H. LORRAINE OGG. 
R P.T.—JUNE 1962. 14S-I50. PROSTHETIC AND ORTHOTIC DEVICES FOR NONSTANDARD 
PROSTHESES IN THE MANAGEMENT OF LIMB DEFICIENCIES, CHARLES H. FRANTZ. M.D.— 
SEPT. 1962, 271-278. 

AMPUTEES, OLDER AGE GROUP—PSYCHO-SOCIAL IMPLICATIONS OF THE GERIATRIC AMPUTEE, 
CHESTER C. HADDAN, C.P.O.—MARCH 1962. 32-36. 

AMPUTEES, TRAINING OF—THE ROLE OF PHYSICAL THERAPY IN PROSTHETICS, HILDEGARDE 
MYERS, B.S., R.P.T. , R.N.—SEPT. 1962, 245-249. 

AOPA—AOPA SURVEY PROJECT INITIATES STUDY OF ORTHOTICS, BERTRAM D. LITT—MARCH 
1962, 54-55. 

AOPA ASSEMBLIES—NATIONAL ORTHOTICS & PROSTHETICS ASSEMBLY: AN INVITATION TO 
READERS OF THE JOURNAL, FRED OUISENBERRY—JUNE 1962, 110. WHERE, WHEN, WHAT, 
HERBERT J. HART—SEPT. 1962, 281. 

AOPA COMMITTEES—PRESIDENT FILLAUER REPORTS ON AOPA COMMITTEES—DEC. 1962, 
363-364. 

AOPA REGIONS—DR. LEAVITT ON REGION V I I I PROGRAM—MARCH 1962, 63. PRESIDENT 
QUISENBERRY REPORTS ON AOPA'S REGIONAL MEETINGS—MARCH 1962. 61-63. 

AOPA WOMEN'S AUXILIARY—TO THE LADIES: AOPA'S AUXILIARY; MRS. LORRAINE SCHECK 
—MARCH 1962, 67; JUNE 1962. 174; SEPT. 1962, 283; MRS. ELINOR BOHNENKAMP— 
DEC. 1962, 373. 

CANES—THE PICK-UP CANE, CATHERINE KEANE—DEC. 1962, 322. 
CERTIFICATION—NEW FACILITIES CERTIFIED—JUNE 1962, 172; SEPT. 1962, 249; DEC. 1962, 

368. QUALIFICATIONS FOR PROSTHETICS AND ORTHOTISTS, LEROY WM. NATTRESS, JR.— 
DEC. 1962, 365-368. 

CHILDREN—DEVELOPMENT OF MOTOR CAPACITY IN THE NORMAL CHILD, FREDERICK E. VULTEE, 
M.D.—SEPT. 1962, 268-270. GROWTH POTENTIAL IN CHILDREN, CLAUDE N. LAMBERT, 
M.D.—SEPT. 1962, 263-267. 

COMMITTEE ON PROSTHETICS EDUCATION AND INFORMATION—SEE AMPUTEES. 
GERIATRIC AMPUTEE—SEE AMPUTEES, OLDER AGE GROUP. 
Harnessing—HARNESSING METHODS FOR CHILDREN WITH ABOVE ELBOW AMPUTATIONS, 

HARRY E. CAMPBELL, CP.—JUNE 1962, 151-156. 
HARNESSING-U.E. PROSTHESES—NORTHWESTERN UNIVERSITY RING TYPE HARNESS FOR BELOW 

ELBOW AMPUTEES, FRED HAMPTON, CP., AND FRED SAMMONS, B.A., O.T.R.— 
MARCH 1962, 27-29. 
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Hemiplegia, Orthoses for—The Effects of Bracing in Reduction of Contractures and 
Improvement of Function in Long Standing Cases of Hemiplegia, James A. 
Howard, Ph.D., Harold B. Warren, M.D., and Robert Titus, O.T.R.—June 1962, 
111-115. 

Hydraulic Devices-—see Educational Programs on Fluid-Controlled Mechanisms for 
Above-Knee Prostheses. Prostheses, Lower Extremity, Hydraulic Devices. 

International Society for Rehabilitation of the Disabled—International Society Elects 
New Directors for U. S. Committee—March 1962, 79. 

Northwestern University—Bibliography of Faculty Writing in Prosthetics and Or
thotics [Northwestern University]—Sept. 1962, 279. A New Image in Profes
sional Education. Jack D. Armold. Ph.D.—Sept. 1962, 217-229. 

Orthoses—Mechanics of Spinal Bracing, Robert D. Keagy, M.D.—Sept. 1962, 250-
251. Mechanics of Spinal Bracing as Related to Immobilization, Siegfried W. 
Jesswein, C.P.O.—Sept. 1962, 252-256. Prosthetic and Orthotic Devices for 
Nonstandard Prostheses in the Management of Limb Deficiencies, Charles H. 
Frantz, M.D.—Sept. 1962, 271-278. 

Orthoses for Hip-Dysplasia—Abduction Splint for Congenital Dysplasia, Frank C. 
Ruys, M.D.—March 1962, 30-31. 

Orthoses, Lower Extremity—Basic Principles of Lower Extremity Bracing, Odom F. 
von Werssowetz, M.D.—Dec. 1962, 323-350. 

Orthoses, Thailand—Prostheses and Technical Aids in Thailand, Damrong Kijkusol, 
M.D.—March 1962, 37-39. 

Orthotics—Basic Principles of Lower Extremity Bracing, Odom F. von Werssowetz, 
M . D — Dec. 1962, 323-350. 

Orthotics, Education and Training—For the Dissemination of Knowledge. LeRoy 
Wm. Nattress, Jr.—March 1 9 6 2 , 56-60. A New Image in Professional Education. 
hick D. Armold. Ph.D.—Sep!. 1962. 217-229. Proslhctic-Ortholic Education— 
Past. Present, and Future. Clinton L. Compere. M.D.—Sept. 1 9 6 2 , 2 1 3 - 2 1 6 . 
Qualifications for Prosthelists and Orthotists, LeRoy Wm. Nattress, Jr.—Dec. 
1962, 365-368. Traineeships for Undergraduate Training in Prosthetics and 

Orthotics at New York University—March 1962, 44. 

Orthotics, Europe—Report on Activities in Orthotics and Prosthetics in Europe, 
William A. Tosberg, C.P.O.—March 1962, 19-26. 

Orthotics, Research in—Philosophy of Research, Colin A. McLaurin, B.A.Sc.—Sept. 
1962, 234-237. Report on the Application of Alternating Current to the Urinary 
Bladder Wall of the Dog, Thorkild J. Engen—June 1962, 160-165. AOPA 
Survey Project Report, Bertram D. Litt—June 1962, 167. 

Orthotics, U.S.A.—AOPA Survey Project Initiates Study of Orthotics, Bertram D. 
Litt—March 1962, 54-55. 

Patella Tendon Bearing Prostheses—see Prostheses, Below-Knee. 

Phocomelia (see also Amputees, Congenital)—The Problem of Phocomelia, Charles 
H. Frantz, M . D — Dec. 1962, 1962, 351. 

Physical Therapy—The Role of Physical Therapy in Prosthetics, Hildegarde Myers, 
B.S., R.P.T., R.N.—Sept. 1962, 245-249. 

Plastic Foams—Plastic Foams in Prosthetics, Otto Rothman—June 1962, 139-143. 

Prostheses, Above-Knee—A Clinical Appraisal of the Plastic Total-Contact Above-
Knee Prosthesis, George H. Koepke, M.D.—Dec. 1962, 318-321. 

Prostheses, Below-Knee—The Patellar Tendon Bearing Total Contact Prosthesis for 
Below-Knee Amputees, Robert G. Thompson, M.D.—Sept. 1962, 238-244. 

Prostheses, Construction and Materials—Plastic Foams in Prosthetics, Otto Roth
man—June 1962, 139-143. 

Prosthetics, Education and Training—Above Knee Prosthetic Socket Approaches: 
Report of the A / K Study Committee, UCOPE. Norman Berger, Chairman— 
June 1962, 157-159. Committee on Prosthetics Education and Information, NAS-
NRC, Advisory Committee on Prosthetics in Pennsylvania—March 1962, 51-53; 
Joint Meeting of CPEI and AOPA—Dec. 1962, 361-362. Dedication to North
western University, Fred Quisenberry. President, AOPA; Roy M. Hoover, M.D.. 
President, ABC—Sept. 1962, 212. Educational Programs on Fluid-Controlled 
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Mechanisms for Above Knee Prostheses, William M. Bernstock-—March 1962, 
45-50. For the Dissemination of Knowledge. LeRoy Wm. Nattress, Jr.—March 
1962. 56-60. Hans R. Lehneis Joins New York University Staff—March 1962, 
55. A New Image in Professional Education, Jack D. Armold, Ph.D.—Sept. 
1962, 217-229. Prosthetic-Orthotic Education—Past, Present, and Future, Clin
ton L. Compere, M.D.—Sept. 1962. 2(3-216. Qualifications for Prosthetists and 
Orthotists. LeRov Wm. Nattress, Jr.—Dec. 1962. 365-368. Student Leaves School: 
What Then? Herbert Blair Hanger, CP.—Sept. 1962, 230-233. Traineeships for 
Undergraduate Training in Prosthetics and Orthotics at New York University— 
March 1962. 44. 

Prosthetics, Europe—Report on Activities in Orthotics and Prosthetics in Europe, 
William A. Tosberg, C.P.O.—March 1962, 19-26. 

Prostheses, Externally Powered—An Experience with External Power in Upper Ex
tremity Prosthetics, Roy Snelson, C O . and L. Benson Marsh, CP.—Dec. 1962, 
313-317. 

Prosthetics, Germany—Letter of Appreciation Received from Germany, Om. Uhlig— 
June 1962, 156. 

Prosthetics, Japan—Prosthetic Developments in Japan, Unokichi Iida—March 1962, 
40-43. 

Prostheses, Lower Extremity, Hydraulic Device!!—Educational Programs on Fluid-
Controlled Mechanisms for Above-Knee Prostheses, William M. Bernstock— 
March 1962, 45-50. 

Prosthetics, Research in—Philosophy of Research, Colin A. McLaurin, B.A.Sc.— 
Sept. 1962, 234-237. 

Prostheses, Statistics—A Message to All Firms in Amputee Census—Sept. 1962, 233. 

Prostheses, Thailand—Prostheses and Technical Aids in Thailand, Damrong Kijkusol, 
M.D.—March 1962, 37-39. 

Prostheses, Total Contact—A Clinical Appraisal of the Plastic Total-Contact Above-
Knee Prosthesis, George H. Koepke, M.D.—Dec. 1962, 318-321. 

Prostheses, Upper Extremity—Harnessing Methods for Children with Above Elbow 
Amputations, Harry E. Campbell, CP.—June 1962, 151-156. An Experience 
with External Power in Upper Extremity Prosthetics, Roy Snelson, C O . and 
L. Benson Marsh, CP.—Dec. 1962. 313-317. Northwestern University Ring Type 
Harness for Below Elbow Amputees, Fred Hampton. C P . and Fred Sammons. 
B.A., O.T.R.—March 1962, 27-29. 

Prosthetics—U.S.A.—Pennsylvania—Committee on Prosthetics Education and Infor
mation, NAS-NRC, Committee on Prosthetics in Pennsylvania, Harold W. 
Glattly, M.D.—March 1962, 51-53. 

Reviews of Books—Outline of Orthopaedics, reviewed by Bertram Lift—March 1962, 
57. The Extremities, reviewed by LeRoy Wm. Nattress, Jr.—March 1962, 75. 
The Geriatric Amputee, reviewed by John R. Hendrickson-—March 1962, 76. 
The Patellar-Tendon-Bearing Below-Knee Prosthesis, reviewed by Prosthetic 
Education staff, Northwestern University Medical School—March 1962, 76. 
Shoe Therapy, reviewed by Bertram Litt—March 1962, 77. Upper and Lower 
Extremity Prostheses, reviewed by Lester A. Smith—June 1962, 175. Functional 
Fashions, reviewed by Susan Hastings—June 1962. 175. 

Spine, Orthoses for—Mechanics of Spinal Bracing, Robert D. Keagy, M.D.—Sept. 
1962, 250-251. Mechanics of Spinal Bracing as Related to Immobilization, 
Siegfried W. Jesswein, C.P.O.—Sept. 1962, 252-256. 

Splints—Abduction Splint for Congenital Dysplasia, Frank C. Ruys, M.D.—March 
1962, 30-31. 

Statistics—see Amputees. 

University Council on Prosthetics Education and Training—Above Knee Prosthetic 
Socket Approaches: Report of the A / K Study Committee, UCOPE, Norman 
Berger, Chairman—June 1962, 157-159. 

World Rehabilitation Fund—Three Fellowships Granted by World Rehabilitation 
Fund—March 1962, 36. 
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and B iograph ica l Sketches 

Abduction Splint for Congenital Dysplasia, Frank C. Ruys, M.D.—March 1962, 30-31. 
Above Knee Prosthetic Socket Approaches: Report of the A / K Study Committee, 

UCOPE, Norman Berger, Chairman—June 1962, 157-159. 
Aitken, George T., M.D., Current Concepts in the Management of the Juvenile Am

putee—Sept. 1962, 257-262. 
AOPA Assembly—Where, When, What, Herbert Hart—Sept. 1962, 281. 
AOPA's Auxiliary: To The Ladies, Lorraine Scheck, President—March 1962, 67; June 

1962, 174; Sept. 1962, 283; Elinor Bohnenkamp, President—Dec. 1962, 373. 
AOPA President Reports on Committees, Carlton E. Fillauer—Dec. 1962, 363-364. 
AOPA Survey Project Initiates Study of Orthotics, Bertram D. Litt—March 1962, 

54-55. 
AOPA Survey Project Report, Bertram D. Litt—June 1962, 167. 
Armold, Jack D., Ph.D., A New Image in Professional Education—Sept. 1962, 217-

229. 
Basic Principles of Lower Extremity Bracing, Odom F. von Werssowetz, M.D.—Dec. 

1962, 323-350. 
Bates, Henry M. , In Memoriam—March 1962, 74. 
Beal, Lila L., The Impact of an Anomalous Child on those Concerned with his Wel

fare—June 1962, 144-147. 
Berger, Norman, Above Knee Prosthetic Socket Approaches: Report of the A / K 

Study Committee, UCOPE—June 1962, 157-159. 
Bernstock, William M., Educational Programs on Fluid-Controlled Mechanisms for 

Above Knee Prostheses—March 1962, 45-50. 
Bibliography of Faculty Writing in Prosthetics and Orthotics (Northwestern Uni

versity)—Sept. 1962, 279. 
Bidwell, Richard G., A Report from the President of ABC—Dec. 1962, 370-371. 
Biographical Sketches of New Members of AOPA: Jacques Booden, Hy Christensen, 

Joe Dreher, Loren Jouett, Charles E. Hixenbaugh, James N. Ice, John Read— 
March 1962, 68-70. D. J. Buck, James D. Ferguson, Anthony S. Valente, Wallace 
Whitney, W. B. Gray, and Ronald Dion—June 1962, 169-171. 

Boggs, I. P., In Memoriam—June 1962, 177. 
Bohnenkamp, Elinor, To The Ladies: AOPA's Auxiliary—Dec. 1962, 373. 
Booden, Jacques, Biographical Sketch—March 1962, 68. 
Buck, D. J., Biographical Sketch—June 1962, 169. 
Campbell, Harry E., CP. , Harnessing Methods for Children with Above Elbow Am

putations—June 1962, 151-156. 
Christensen, Hy, Biographical Sketch—March 1962, 68. 
A Clinical Appraisal of the Plastic Total-Contact Above-Knee Prostheses, George 11. 

Koepke, M.D.—Dec. 1962, 318-321. 
Committee on Prosthetics Education and Information, NAS-NRC, Harold W. Glattly, 

M.D., Advisory Committee on Prosthetics in Pennsylvania—March 1962, 51-53; 
Joint Meeting of CPEI and AOPA—Dec. 1962, 361-362. 

Compere, Clinton L., M.D., Prosthetic-Orthotic Education—Past, Present, and Future 
—Sept. 1962, 213-216. 

Dr. Compere Named President-Elect of AAOS, J. Warren Perry, Ph.D.—March 1962, 
18. 

Congenital Skeletal Limb Deficiencies, Charles H. Frantz, M.D. and Ronan O'Rahilly, 
M.D.—June 1962, 116-138. 

Current Concepts in the Management of the Juvenile Amputee, George T. Aitken, 
M.D.—Sept. 1962, 257-262. 

Dean, Carleton, M.D., In Memoriam—March 1962, 73. 
Dedication to Northwestern University, Fred Quisenberry, President, AOPA; Roy M. 

Hoover, M.D., President, ABC—Sept. 1962, 212. 
Development of Motor Capacity in the Normal Child, Frederick E. Vultee, M.D — 

Sept. 1962, 268-270. 
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Dion, Ronald, Biographical Sketch—June 1962, 171. 
Dreher, Joe, Biographical Sketch—March 1962, 69. 
Educational Programs on Fluid-Controlled Mechanisms for Above Knee Prostheses, 

William M. Bernstock—March 1962, 45-50. 
The Effects of Bracing in Reduction of Contractures and Improvement of Function in 

Long Standing Cases of Hemiplegia, James A. Howard, Ph.D., Harold B. Warren, 
M.D., and Robert Titus, O.T.R.—June 1962, 111-115. 

Engen, Thorkild J., Report on the Application of Alternating Current to the Urinary 
Bladder Wall of the Dog—June 1962, 160-165. 

An Experience with External Power in Upper Extremity Prosthetics, Roy Snelson, 
C O . and L. Benson Marsh, CP.—Dec. 1962, 313-317. 

The Extremities, Review by LeRoy Wm. Nattress, Jr.—March 1962, 75. 
Ferguson, James D., Biographical Sketch—June 1962, 169. 
Fields, Max, C.P.O.. In Memoriam—June 1962, 177. 
Fiilauer, Carlton E., AOPA President Reports on Committees—Dec. 1962, 363-364. 
For the Dissemination of Knowledge, LeRoy Wm. Nattress, Jr.—March 1962, 56-60. 
Frantz, Charles H., M.D., Prosthetic and Orthotic Devices for Nonstandard Pros

theses in the Management of Limb Deficiencies—Sept. 1962, 271-278. The Prob
lem of Phocomelia—Dec. 1962, 351. Joint Author, Congenital Skeletal Limb 
Deficiencies—June 1962, 116-138. 

Frequency of the Congenital Defect-Anomalies of the Extremities in the Federal 
Republic of Germany, Oscar Hepp—Dec. 1962, 352-360. 

Functional Fashions, Review by Susan Hastings—June 1962, 175. 
The Geriatric Amputee, Review by John R. Hendrickson—March 1962, 76. 
Giacinto, Joseph P., Joint Author, A Clinical Appraisal of the Plastic Total-Contact 

Above-Knee Prosthesis—Dec. 1962, 318-321. 
Glattly, Harold W., M.D., Committee on Prosthetics Education and Information, 

NAS-NRC, Advisory Committee on Prosthetics in Pennsylvania—March 1962, 
51-53; Joint Meeting of CPEI and AOPA—Dec. 1962, 361-362. 

Gray, W. B., Biographical Sketch—June 1962, 171. 
Griggs, Forrest, C.P.O., In Memoriam—June 1962, 177. 
Growth Potential in Children, Claude N. Lambert, M.D.—Sept. 1962, 263-267. 
Gruman, A. P., "Del," In Memoriam—March 1962, 71-72. 
Haddan, Chester C , C.P.O., Psycho-Social Implications of the Geriatric Amputee— 

March 1962, 32-36. 
Hampton, Fred, CP. , Joint Author, Northwestern University Ring Type Harness for 

Below Elbow Amputee—March 1962, 27-29. 
Hanger, Herbert Blair, Student Leaves School: What Then?—Sept. 1962, 230-233. 
Hans R. Lehneis Joins New York University Staff—March 1962, 55. 
Harnessing Methods for Children with Above Elbow Amputations, Harry E. Camp

bell, CP.—June 1962, 151-156. 
Hart, Herbert J., AOPA Assembly, Where, When, What—Sept. 1962, 281. 
Hastings, Susan, Review of Functional Fashions—June 1962, 175. 
Hendrickson, John R., Review of The Geriatric Amputee—March 1962, 76. 
Hepp, Oscar, Frequency of the Congenital Defect-Anomalies of the Extremities in 

the Federal Republic of Germany—Dec. 1962, 352-360. 
Hixenbaugb, Charles E., Biographical Sketch—March 1962, 70. 
Hoover, Roy M., M.D., A Report from the President of ABC—March 1962, 65; June 

1962, 173; Sept. 1962, 212. 
Howard, James A., Ph.D., Joint Author, The Effects of Bracing in Reduction of Con

tractures and Improvement of Function in Long Standing Cases of Hemiplegia— 
June 1962, 111-115. 

Ice, James, Biographical Sketch—March 1962, 70. 
Iida, Unokichi, Prosthetic Developments in Japan—March 1962, 40-43. 

The Impact of an Anomalous Child on those Concerned with his Welfare, Lila L. 
Beal, M.S.W.—June 1962, 144-147. 

In Memoriam, Henry M. Bates, Carleton Dean, M.D., A. P. Gruman, Ralph William 
Snell—March 1962, 71-74; I. P. Boggs, Max Field, Forrest Griggs, Joseph Spie-
vak—June 1962, 177; Louis P. Monfardini—June 1962, 150; Frank O. Peter
son, Frederick E. Vultee, M.D.—Dec. 1962, 321. 
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International Society Elects New Directors for U. S. Committee—March 1962, 79. 
Jackson, Glenn E., A. P. (Del) Gruman—March 1962, 71-72. 
Jesswein, Siegfried W., C.P.O., Mechanics of Spinal Bracing as Related to Immobili

zation—Sept. 1962, 252-256. 
Jouett, Loren, Biographical Sketch—March 1962, 69. 
Keagy, Robert D., M.D., Mechanics of Spinal Bracing—Sept. 1962, 250-251. 
Keane, Catherine, The Pick-Up Cane—Dec. 1962, 322. 
Kijkusol, Damrong, M.D., Prostheses and Technical Aids in Thailand—March 1962, 

37-39. 
Koepke, George H., M.D., Joint Author, A Clinical Appraisal of the Plastic Total-

Contact Above-Knee Prothesis—Dec. 1962, 318-321. 
Lambert, Claude N., M.D., Growth Potential in Children—Sept. 1962, 263-267. 
Dr. Leavitt on Region VIII Program—March 1962, 63. 
Letter of Appreciation Received from Germany, Om. Uhling—June 1962, 156. 
Litt, Bertram D., AOPA Survey Project Initiates Study of Orthotics—March 1962, 

54-55. AOPA Survey Project Report—June 1962, 167. Review of Shoe Therapy 
—March 1962, 77. Review of Outline of Orthopaedics—March 1962, 75. 

McLaurin, Colin A., B.A.Sc, Philosophy of Research—Sept. 1962, 234-237. 
Marsh, Benson L., CP., Joint Author, An Experience with External Power in Upper 

Extremity Prosthesis—Dec. 1962, 313-317. 
Mechanics of Spinal Bracing, Robert D. Keagy, M.D.—Sept. 1962, 250-251. 
Mechanics of Spinal Bracing as Related to Immobilization, Siegfried W. Jesswein, 

C.P.O.—Sept. 1962, 252-256. 
A Message to All Firms in Amputee Census—Sept. 1962, 233. 
Monfardini, Louis P., In Memoriam—June 1962, 150. 
Myers, Hildegarde, B.S., R.P.T., R.N., The Role of Physical Therapy in Prosthetics— 

Sept. 1962, 245-249. 
National Orthotics & Prosthetics Assembly: An Invitation to Readers of the Journal, 

Fred Quisenberry—June 1962, 110. 
Nattress, LeRoy Wm., Jr., For the Dissemination of Knowledge—March 1962, 56-60. 

Review of the Extremities—March 1962, 75. Qualifications for Prosthetists and 
Orthotists—Dec. 1962, 365-368. 

New Facilities Certified—June 1962, 172; Sept. 1962, 249; Dec. 1962, 368. 
New Image in Professional Education, Jack D. Armold, Ph.D.—Sept. 1962, 217-229. 
Northwestern University Ring Type Harness for Below Elbow Amputee, Fred Hamp

ton, CP. , and Fred Sammons, B.A., O.T.R.—March 1962, 27-29. 
Ogg, J. Lorraine, R.P.T., Physical Therapy for the Pre-School Child Amputee—June 

1962, 148-150. 
O'Rahilly, Ronan, M.D., Joint Author, Congenital Skeletal Limb Deficiencies—June 

1962, 116-138. 
Outline of Orthopaedics, Review by Bertram D. Litt—March 1962, 75. 
The Patellar-Tendon Bearing Below-Knee Prosthesis, Review by Prosthetic Education 

staff, Northwestern U. Medical School—March 1962, 76. 
The Pattellar-Tendon Bearing Total Contact Prosthesis for Below-Knee Amputees, 

Robert G. Thompson, M.D.—Sept. 1962, 238-244. 
Perry, J. Warren, Ph.D., Dr. Compere Named President-Elect of AAOS—March 

1962, 18. 
Peterson, Frank O., In Memoriam—Dec. 1962, 321. 
Philosophy of Research, Colin A. McLaurin, B.A.Sc.—Sept. 1962, 234-237. 
Physical Therapy for the Pre-School Child Amputee, H. Lorraine Ogg, R.P.T.—June 

1962, 148-150. 
The Pick-Up Cane, Catherine Keane—Dec. 1962, 322. 
Plastic Foams in Prosthetics, Otto Rothman—June 1962, 139-143. 
The Problem of Phocomelia, Charles H. Frantz, M.D.—Dec. 1962, 351. 
Prosthetic Developments in Japan, Unokichi Iida—March 1962, 40-43. 
Prosthetic Education Staff, Northwestern University Medical School, Review of The 

Patellar-Tendon-Bearing Below Knee Prosthesis—March 1962, 76. 
Prosthetic and Orthotic Devices for Nonstandard Prostheses in the Management of 

Limb Deficiencies, Charles H. Frantz, M.D.—Sept. 1962, 271-278. 
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Prosthetic-Orthotic Education—Past, Present, and Future, Clinton L. Compere, M.D. 
—Sept. 1962, 213-216. 

Prosthetists and Orthotists Certified in 1962— Dec. 1962, 371. 
Prostheses and Technical Aids in Thailand, Damrong Kijkusol, M.D.—March 1962, 

37-39. 
Psycho-Social Implications of the Geriatric Amputee, Chester C. Haddan, C.P.O.— 

March 1962, 32-36. 
Qualifications for Prosthetists and Orthotists, LeRoy Wm. Nattress, Jr.—Dec. 1962, 

365-368. 
Quisenberry, Fred, Dedication to Northwestern University—Sept. 1962, 212. National 

Orthotics & Prosthetics Assembly: An Invitation to Readers of the Journal— 
June 1962, 110. Reports on AOPA's Regional Meetings—March 1962, 61-63. 

Read, John, Biographical Sketch—March 1962, 70. 
A Report from the President of ABC, Roy Hoover, M.D.—March 1962, 65; June 

1962, 173; Sept. 1962, 212; Richard G. Bidwell, Dec. 1962, 370-371. 
Report on Activities in Orthotics and Prosthetics in Europe, William A. Tosberg, 

C.P.O.—March 1962, 19-26. 
Report on AOPA's Regional Meetings, President Quisenberry, March 1962, 61-62. 
Report on the Application of Alternating Current to the Urinary Bladder Wall of the 

Dog, Thorkild J. Engen—June 1962, 160-165. 
The Role of Physical Therapy in Prosthetics, Hildegarde Myers, B.S., R.P.T., R.N.— 

Sept. 1962, 245-249. 
Rothman, Otto, Plastic Foams in Prosthetics—June 1962, 139-143. 
Ruys, Frank C , M.D., An Abduction Splint for Congenital Dysplasia—March 1962, 

30-31. 
Sammons, Fred, B.A., O.T.R., Joint Author, Northwestern University Ring Type 

Harness for Below Elbow Amputee—March 1962, 27-29. 
Scheck, Lorraine, To the Ladies: AOPA's Auxiliary—March 1962, 67; June 1962, 

174; Sept. 1962, 283. 
Shoe Therapy, Review by Bertram D. Litt—March 1962, 77. 
Smith, Lester A., Review of Upper and Lower Extremity Prostheses—June 1962, 175. 
Snell, Ralph William, In Memoriam—March 1962, 74. 
Snelson, Roy, C O . , Joint Author, An Experience with External Power in Upper Ex

tremity Prosthetics—Dec. 1962, 313-317. 
Spievak, Joseph In Memoriam—June 1962, 177. 
Student Leaves School: What Then, Herbert Blair Hanger, CP.—Sept. 1962, 230-233. 
Three Fellowships Granted by World Rehabilitation Fund—March 1962, 36. 
Thompson, Robert G., M.D., The Patellar Tendon Bearing Total Contact Prosthesis 

for Below-Knee Amputees—Sept. 1962, 238-244. 
Titus, Robert, O.T.R., Joint Author, The Effects of Bracing in Reduction of Con

tractures and Improvement of Function in Long Standing Cases of Hemiplegia— 
June 1962, 111-115. 

Tosberg, William A., C.P.O., Report on Activities in Orthotics and Prosthetics in 
Europe—March 1962, 19-26. 

Traineeships for Undergraduate Training in Prosthetics and Orthotics at New York 
University—March 1962, 44. 

Uhlig, Om, Letter of Appreciation Received From Germany—June 1962, 156. 
Upper and Lower Extremity Prostheses, Review by Lester A. Smith—June 1962, 175. 
V A Announces New Appointments—Sept. 1962, 237. 
Valente, Anthony S., Biographical Sketch—June 1962, 170. 
von Werssowetz, Odom F., M.D., Basic Principles of Lower Extremity Bracing—Dec. 

1962, 323-350. 
Vultee, Frederick E., M.D., Development of Motor Capacity in the Normal Child— 

Sept. 1962, 268-270, In Memoriam, Dec. 1962, 321. 
Warren, Harold B., M.D., Joint Author, The Effects of Bracing in Reduction of Con

tractures and Improvement of Function in Long Standing Cases of Hemiplegia— 
June 1962, 111-115. 

Whitney, Wallace, Biographical Sketch—June 1962, 170. 
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