
June 1980 
Volume 34 
Number 2 

Orthotics 
and 
Prosthetics 
Journal of the American Orthotic and Prosthetic Association 



For Program Details and Registration Information write to: 

The American Orthotic and Prosthetic Association 
1444 N Street, N.W. 

Washington, D.C. 20005 

The Assembly is open to all who are interested in the rehabilitation of the orthopedically disabled. 



Now Enter Summer 

Consider this. What happens to a woman's gait when she 
slips into a pair of elevated shoes? Her gait becomes abnormal! 
She no longer can take advantage of all those minute 
adjustments of pitch, roll and balance provided her through 
the flexibility of ankles, knees and leg rotation. She has become 
a slave of the inherent balance built into the mechanism she has 
strapped to her feet. We are accustomed to the differences 
in the appearance of women walking in heels as opposed to 
those in flats. 

Now, enter the female amputee. It should be readily obvious 
that this change in gait plays to her advantage. The difference 
in gaits between amputees and non-amputees in heels is much 
less distinguishable. Up to this point in time, the bigger 
difference has been the selection of footwear available, but 
now, with the Kingsley Mfg. Co. introduction of feet with 
Natural Toes, few barriers remain to burden the self-conscious 
lady amputee. 

Now enter our latest model of foot with Natural Toes—the 
Kingsley Mfg. Co. Ladies\W-Vk" Heel Sach Foot with 
Natural Toes. We have purposely timed the release of this foot 
to coincide with the arrival of summer. The very natural, 
beautiful foot, which we have molded to fit within C width 
shoes or under, will insure the self-confidence necessary for 
the amputee to enjoy the coming summer in those wedgies and 
low stacked heels with open or closed toes. 

Now, enter a self-assured woman, ready to cope with 
the more happy and relaxed time of summer, confident of that 
next step. 

Now enter summer! 

Catalog K042 

Unless specified "without toes," orders for all Kingsley Mfg. 
Co. Ladies l3/e"-l3/4" Heel Sach Foot are now filled with the 
new Natural Toes. 

KINGSLEY MFG. CO. 
1984 PLACENTIA AVENUE 

COSTA MESA. CA 92627 
(7l4|645-440I-|800)8S4-3479 

World's leading manufacturer of prosthetic feet with Natural Toes. 
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J^ O O TWO-POST ORTHOSIS lor stabilizing 
cervical and upper thoracic regions. 

Spinal orthoses are our only product They are only 
available through ethical dispensing orthotists. Because 
ot this we have the motivation and the skill to provide 
you with the highest quality orthoses possible for max
imum acceptance by your doctors and patients. And we 
back you up with 24-hour delivery ol your prescription 
orders anywhere in the country Plus, we have a price 
structure to make our service Y ! * f l m j 
your most profitable way to mi JjOftPWtMSk 
fill prescriptions. Florida Brace n 

Corporation, P.O. Box 1299, K f A f i P 
Winter Park, Florida 32789. itr 
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INFORMATION FOR AUTHORS 
ORTHOTICS AND PROSTHETICS 

INVITES THE SUBMISSION OF ALL ARTICLES AND MANUSCRIPTS 

WHICH CONTRIBUTE TO ORTHOTIC AND 

PROSTHETIC PRACTICE, RESEARCH, AND 

EDUCATION 

All submitted manuscripts should include: 
1. THE ORIGINAL MANUSCRIPT AND T W O COPIES. If possible, the duplicate manuscripts 

should be complete with illustrations to facilitate review and approval 
2. BIBLIOGRAPHY. This should be arranged alphabetically and cover only references made in 

the body of the text 
3. LEGENDS. List all illustration legends in order, and number to agree with illustrations. 
4. ILLUSTRATIONS. Provide any or all of the following: 

a. Black and white glossy prints 
b. Original drawings or charts 

Donof submit: 
a. Slides (colored or black & white) 
b. Photocopies 

PREPARATION OF MANUSCRIPT 

1. Manuscripts must be TYPEWRITTEN, DOUBLE-SPACED and have WIDE MARGINS 
2. Indicate FOOTNOTES by means of standard symbols (*). 
3. Indicate BIBLIOGRAPHICAL REFERENCES by means of Arabic numerals in parentheses (6). 
4. Write out numbers less than ten, 
5. Do not number subheadings. 
6. Use the word "Figure" abbreviated to indicate references to illustrations in the text (. . . as 

shown in Fig. 14) 

PREPARATION OF ILLUSTRATIONS 

1. Number all illustrations. 
2. On the back indicate the top of each photo or chart 
3. Write the author's nameon the back of each illustration. 
4. Do not mount prints except with rubber cement. 
5. Use care with paper clips; indentations can create marks 
6. Do not write on prints; indicate number, letters, or captions on an overlay. 
7. If the illustration has been published previously, provide a credit line and indicate reprint 

permission granted. 

NOTES: 
—Manuscripts are accepted for exclusive publication in ORTHOTICS AND PROSTHETICS. 
—Articles and illustrations accepted for publication become the property of ORTHOTICS AND 

PROSTHETICS. 
—Rejected manuscripts will be returned within 60 days. 
—Publication of articles does not constitute endorsement of opinions and techniques. 
—All materials published are copyrighted by the American Orthotic and Prosthetic Associa

tion. 
—-Permission to reprint is usually granted provided that appropriate credits are given. 
—Authors will be supplied with 25 reprints. 
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\bur Business 
can be one,too. 

Red Cross needs individual volun
teers, and donors of blood and 
money, by the millions. 

But we need even more help. We 
need the solid support of American 
Business. And we never needed it 
more. 

If your business is already help
ing, by organizing blood drives, and 
by supporting payroll deductions— 
either directly for the Red Cross, or 
through the local combined fund 
drive—the whole community owes 
you thanks. And we thank you, too. 

Last year, with help from our 
friends, we offered major aid at over 

30,000 disasters—from typhoons, to 
local (but just as devastating) house fires. 

We were able to help the elderly 
with practical programs, we helped 
veterans by the hundreds of 
thousands, we taught people by the 
millions to swim or swim better. 
And that's just the tip of the iceberg. 

Think of America without The 
American Red Cross. 

And you'll know why we need your 
business as a Red Cross Volunteer. In 
your community. And all across 
America. Contact your local Red 
Cross Chapter to see how your com
pany can become a volunteer. 

Red Cross. The Good Neighbor. 
I X 



What you 
should know about 
reduction of 
axial and 
bending load 

Let us tell you more about how Truform 
lumbo-sacral (L.S.) orthoses alter the normal 
kinematics of the human spine to provide a 
definitive zone of protection for your patients. 

LS orthoses have been shown in literature 
and by current testing to have certain definitive 
protective functions. These functions include an 
increase in intra-abdominal pressure 
maintained on the average which thereby lessens 
the average axial loading and bending loading 
on the spine. 

Truform's male and female LS orthoses, 
when properly fit, cause an increase in resting 
abdominal pressure thereby reducing both axial 
and bending load. Inflatable corsets have shown 
an average 24% reduction of infra-disc pressure. * 

In addition, Truform LS orthoses effectively 
limit the range of motion of the spine by offering 
your patient a proven 50% to 57% reduction 
in spinal rotation between the third lumbar and the 
tenth thoracic vertebrae (L3-T10).** Truform 
garments provide your patients with that extra 
margin of safety 
Truform . . . the name you can trust for total 
support... engineering excellence in Functional 
Biomechanics. For complete information on IN 
VIVO NONINVASIVE tests, write Mr. Alex 
Dumbadze, Director of Sales and Education. 

*A Nachemson, J M Monte: In Vivo Measurements of 
Intra-dlscal Pressure, Jml, of Bone and Joint Surgery, 
46-A 1077-1092, July, 1964. 

"Data and testing results. Jack F Wasserman PhD. PE, 
Associate Professor of Engineering Science and Mechanics, 
Unlverstty of Tennessee Engineering Laboratory, 
University of Cincinnati, College of Medicine, 1977-78, 

Bio-Engineering Research, University of Tennessee, 1979. 
All rights reserved. J Wasserman and M McNamee, 
Engineering Evaluation of Lumbo-Sacral Orthoses using 
In Vivo Noninvasive Torsional Testing Accepted for 
publication in the proceedings of the 10th Southeast 
Conference of Theoretical and Applied Mechanics. 
©Copyright, 1979 Truform Orthotics & Prosthetics 

TRUFORM 
Orthotics and Prosthetics 
3960 Rosslyn Drive 
Cincinnati, Ohio 45209 
Phone 513-271-4594 
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"Your Business 
can be one.toa 

Red Cross needs individual volun
teers, and donors of blood and 
money, by the millions. 

But we need even more help. We 
need the solid support of American 
Business. And we never needed it 
more. 

If your business is already help
ing, by organizing blood drives, and 
by supporting payroll deductions— 
either directly for the Red Cross, or 
through the local combined fund 
drive—the whole community owes 
you thanks. And we thank you, too. 

Last year, with help from our 
friends, we offered major aid at over 

30,000 disasters—from typhoons, to 
local (but just as devastating) house fires. 

We were able to help the elderly 
with practical programs, we helped 
veterans by the hundreds of 
thousands, we taught people by the 
millions to swim or swim better. 
And that's just the tip of the iceberg. 

Think of America without The 
American Red Cross. 

And you'll know why we need your 
business as a Red Cross Volunteer. In 
your community. And all across 
America. Contact your local Red 
Cross Chapter to see how your com
pany can become a volunteer. 

Red Cross. The Good Neighbor. 
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Commentary 

I am taping this commentary to you from 
my position 35 ,000 feet over the desert of 

Arizona while returning from a fracture cast 
bracing seminar by-Dr. Sarmiento in Los An
geles. This seems to be the first opportunity I 
have had to gather my thoughts on the Com
mentary for O & P. The cast brace course 
that I just attended was well presented and 
quite informative. However, this brings me to 
a point that I would like to relate to you per
taining to the vast saturation of various medi
cal specialties that I find now functioning in 
the field of Orthotics and Prosthetics. 

Twelve years ago when I received my certi
fication in Orthotics, I felt that I had achieved 
a very high professional goal and, in fact, I 
had. I feel that the goals established by The 
American Board for Certification are quite 
high, and I was quite pleased with myself hav
ing been able to achieve them. Almost eleven 
years ago, I started my own private practice 
and was well pleased with my position as a 
Board Certified Orthotist. I was received 
warmly in my new community and accepted 
on the Allied Staff of the hospitals as a certi
fied practitioner of Orthotics. For many of 
these years I have been lulled into the mental 
satisfaction that being a Certified Orthotist 
was the epitome, or the pinnacle, of the pro
fession, realizing, of course, that there is also 
a Certified Prosthetist Orthotist position 
which many of my colleagues have fortunately 

been able to achieve, and they certainly have 
my respect in their achievement. Like most 
certified practitioners, I have been selling the 
fact of m y Board Certified position to my col
leagues of physicians and medical specialties 
in my community. I have been quite success
ful in acquainting these people with the fact 
that we are Board Certified. Whi le I have 
been accepted in my own community as a cer
tified practitioner, I have always felt a bit un
easy about the fact that I am not a licensed 
practitioner, especially when I stop to con
sider that my barber is licensed and so is the 
man who trims my dog. Yet, at this point, 
there is not a licensure law for practitioners 
involved in the design, fabrication, and appli
cation of orthotic and prosthetic appliances 
for the physically handicapped. I have long 
been an advocate of licensure for individual 
practitioners from a professional standpoint 
of being recognized in our own State as pro
fessionals. But far more important is the fact 
that there is no legislation which has any con
trol over the individual acts of people involved 
in delivering services for the physically im
paired. I am now involved in working with the 
Legislature in the State of Illinois to get a 
House Bill through for the practitioners in 
this State. At this point, the Bill has passed 
the Legislature and is ready to go to the Sen
ate. I was amazed to find that we have such 
strong opposition with some of our para-med-
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ical colleagues, primarily N . A . R . D . (Na
tional Association of Retail Druggists). W e 
are being opposed by A . S . T . A . (American 
Surgical Trade Association), the Podiatrists, 
the Ped-Orthotists, and many others too 
numerous to mention at this time. However, 
we intend to continue to fight for our Bill, 
and hopefully, we will be successful in getting 
it through the Senate. All of this opposition 
brings me back to the point I would like to 
make, referring again to my trip to the frac
ture cast bracing course. I was amazed to find 
that, although there were over seventy-five 
people involved in the course, a very small 
number of them were practicing Orthotists 
and/or Prosthetists. I found myself sur
rounded by Physicians Assistants, Orthopedic 
Technicians (who are hospital based and paid 
employees), as well as some Pharmacists and 
Orthopedic Surgeons. There are many other 
organizations that are chipping away at our 
pinnacle of certified practitioner. Not only is 
this true in the field of fracture cast bracing, 
but also in spinal orthotics and prosthetics. 
Pharmacists, cast technicians, physician assis
tants, and many other paramedical personnel 
are now "Certified Practitioners" of Orthotics 
and Prosthetics due to the availability of pre
fabricated off-the-shelf components. One cer
tifying body is N . A . R . D . It is possible to be
come certified by taking a one week course 
sponsored by N . A . R . D . In a recent trip to the 

national meeting of the American Academy 
of Orthopedic Surgeons, I was interested to 
see a large sign on the front of a booth that 
said "N.A.R.D.—Cert i f ied Orthotists and 
Prosthetists". 

It seems that we as A . B . C . certified practi
tioners have done such a good selling job on 
certification that it is now being used by every 
group imaginable, thereby diluting our own 
certification by The American Board. I have 
talked to many practitioners across the coun
try, and asked what they thought of licensure. 
I have received many different comments. 
Most of the practitioners have come to the 
realization that our standards are being di
luted, and our position is being challenged on 
many fronts. It is, therefore, m y feeling that 
in order to maintain our high professional 
standards, we must seek individual State li
censure. I encourage all of you to initiate ac
tion in this direction, and I will be happy to 
assist any organized movement. Licensure is 
not the total answer, but it is a move in the 
right direction toward professional achieve
ment and recognition on a national basis. 

I feel that this is a very important subject 
and needs to be better understood and fully 
supported. 

Sincerely, 
JackR. Milbourn, C O . 

President 
Region V I A . O . P . A . 



Variable Abduction HKAFO in 
Spina Bifida Patients 

K E N N E T H V . J A C K M A N , M . D . 1 

R O B E R T O . N I T S C H K E , C . P . O . 2 

P . W I L L I A M H A A K E , M . D . 1 

J A M E S a. B R O W N , C . O . A . 2 

T he spina bif ida chi ld who has an in
tact l u m b a r neurosegment at the 

L3-4 level without distal m o t o r funct ion 
has a high risk o f h ip dis locat ion dur ing 
the first year o f life because the h ip flex
ors and adductors are not ba l anced by 
h ip extensors and abductors . These chil
dren have funct ioning quadr iceps , and 
when this set o f muscles develops suffi
cient strength, the patient has potential 
for ambula t ion . There fo re every effort 
should be m a d e to mainta in h ip reduc
tion for better mechan ica l support and 
gait eff iciency. 

Neurosegmenta l lesions be low L4 m a y 
also result in h ip subluxat ion that p ro 
gresses to dislocation, and should thus b e 
r educed . Lesions above L 2 with only h ip 
flexors and h ip adductors and without a 
funct ioning quadr iceps , and those w h o 
have little o r n o h ip muscle activity d o 
not require operat ive h ip reduct ions, es
pecial ly when the cond i t ion is bilateral. 
T h e degree o f ambula t ion is necessarily 
l imited, and whether the hips are re
d u c e d o r dis located has not been d e m o n 
strated to inf luence eventual gait perfor
m a n c e . 

A t the Birth Defects Center at the Uni
versity o f Rochester , we are fo l lowing 95 
chi ldren with spina bif ida, as a multidisciplinary team effort. Or thopaed ics is in
volved, often pr ior to back closure, in the 
initial comprehens ive evaluation. A c o m 
plete examina t ion is pe r fo rmed with spe
cial emphasis o n the musculoskeletal sys
tem. Funct ioning muscle g roups in the 
lower l imbs and any significant spinal, 
h ip , knee or foot deformities are d o c u 
men ted . 

Serial cast cor rec t ion o f foot deformi
ties is begun when the patient is first seen. 
Physical therapy is initiated and parents 
are given specific instruction for exercise 
o f the hips, knees, and feet. Faradic mus
cle st imulation is pe r fo rmed early in de
terminat ion o f baseline data, and is re
pea ted at pe r iod ic intervals. 

Th i s article is a prel iminary report o n 
the use o f a new variable abduc t ion h ip , 
knee, ankle, foot orthosis ( H K A F O ) in six 
spina bif ida patients. 

T h e orthosis was designed originally 
because there was no adequate p r o g r a m 
for mainta in ing h ip reduct ion without 
p r o d u c i n g resistant h ip f lex ion-abduc-



Fig. 1. Variable abduction HKAFO in neutral po
sition showing Velcro foot plates. 

Fig. 2. Side view of variable abduction HKAFO in 
neutral position. Note variable hip position joint, 
drop lock knee, and 45-deg. knee flexion stop. 

t ion contractures . O u r hypothesis is that 
h ip a l i gnment can alternate between the 
reduced a n d adducted-ex tended position 
to accompl i sh reduct ion a n d prevent flex
ion-abduct ion contractures . 

T h e orthosis (Figs. 1 & 2 ) has bilateral 
uprights which are at tached to a Plexi
glass or po lypropylene b a c k support . T h e 
h ip posit ion is control led by a bi-direc
t ional stainless steel h inge with pre-set an
gles (Figs. 3 & 4 ) . T h i g h a n d calf sup
ports are m a d e f rom either sheepskin or 
K y d e x l ined with Pelite f o a m . V e l c r o 
straps are used to restrain the legs. N o 
p e r m a n e n t p a d d i n g is used o n the back 
support in order to avoid soilage p r o b 
lems . T h e knee joints are the single axis 
type with d r o p locks that al low flexion 

from 0 to 4 5 deg . T h e lateral bars are at
tached to a polypropylene foot piece. 
A n k l e joints are not provided . T h e shoes 
are a t tached to the footplate with Ve l cro 
tape . 

T h e entire orthosis can be converted 
into a s tanding brace by at taching it to a 
p lywood f r a m e with m e t a l uprights that 
ho ld the b a c k port ion rigid. T h i s f r a m e 
m a y be used prior to the age that they c a n 
satisfactorily use a m o r e convent ional 
s tanding brace or P a r a p o d i u m . 



Fig. 3. Anterior view of the variable abduction H K A F O showing flexion, abduction, and internal rotation 
features. The exact position is determined by the clinical examination. 

Fig. 4. Lateral view of flexion, abduction, and internal rotation o f the variable abduction H K A F O . Note 
hip lock tab is now down. 



Pat ient Mate r i a l 

1. K . P . (97-39-49) , is a 13-month-o ld 
white female with a lumbar men ingo 
myeloce le and an L4-5 neurosegment 
level who underwent back closure o n the 
third day o f life. At three months o f age, 
right h ip subluxat ion was noted and the 
variable abduc t ion H K A F O was fitted. 
Initially, she was in the orthosis for 16 
hours in the flexed abduc ted and intern
ally rotated posit ion and then four hours 
in the neutral posi t ion and four hours out 
o f the orthosis. She began Pa rapod ium 
ambula t ions at 13 months o f age, but has 
con t inued to use the variable abduc t ion 
H K A F O for 15 hours per day in the 
f lexed posi t ion. She will require hip sta
bil ization surgery to maintain reduct ion . 

C o m m e n t : T h e hips have been main
tained in a r educed concent r ic posi t ion 
dur ing the t ime the variable abduc t ion 
H K A F O was ued. However , she will re
quire h ip muscle stabilization for mainte
nance o f reduct ion . Use o f the orthosis 
has delayed the immedia te need for h ip 
surgery and has a l lowed her to g r o w . 

2 . B . I . (98 -01-32) , is a five-month-old 
white ma le with a l u m b a r m e n i n g o m y e 
loce le and a partially intact L3-4 neuro
segment level. H e underwent b a c k c lo 
sure o n the third day o f life. A t birth he 
had bilateral 30-deg . h ip f lexion contrac
tures. H i p abduc t ion was 30 deg . bilat
erally. A t three weeks o f age, subluxat ion 
o f the left h ip was no ted radiographically, and at five weeks the variable abduc
tion H K A F O was o rde red but was not 
used due to religious conf l ic t . A t five 
mon ths o f age passive abduc t ion had in
creased to 80 deg . and there was no h ip 
subluxabil i ty. H e was fitted with the vari
able abduc t ion H K A F O and a f lexed p o 
sition was main ta ined for 15 hours per 
day . 

C o m m e n t : T h e hips remained r educed 
in spite o f his not using the orthosis ini

tially. A b d u c t i o n will be con t inued at 
night, and he has been fitted for a Para
p o d i u m . 

3. J . D . (93-72-57) , is a two-year-old 
white female with a l umbar men ingo
myeloce le and an intact L3-4 neuroseg
ment level whose b a c k was closed at two 
days o f age . T h e variable abduc t ion 
H K A F O was started initially when she 
was seen and the f lexed posit ion was 
main ta ined for 16 hours, the neutral for 
four hours , and for four hours no orthosis 
was used. A t 13 months o f age she sus
tained a right femoral fracture, and the 
variable abduc t ion H K A F O was used as 
an external splint in the ex tended posi
tion until heal ing was no ted . A t 15 
months o f age the right h ip , and at 20 
months o f age the left h ip no ted to be 
subluxed radiographical ly . T h e variable 
abduc t ion H K A F O was used at night in 
the f lexed posi t ion and was at tached to a 
standing brace dur ing the dayt ime. A t 
two years o f age she underwent bilateral 
h ip stabilization procedures consisting o f 
adduc to r transfer, external ob l i que 
transfers, and varus derotat ional femoral 
os teotomies . 

C o m m e n t : She is using the Pa rado ium 
n o w and has active h ip abduc t ion . T h e 
hips are reduced and are well main
tained. 

4 . S.J. (91 -73-74) , is a three and a 
half-year-old white ma le with a l umbar 
men ingomye loce l e and an intact L3-4 
neurosegment level. He had a left h ip dis
loca t ion at bir th. A n abduc t ion splint 
was used initially, which mainta ined the 
reduct ion , but an abduc t ion contracture 
deve loped pr ior to the deve lopment o f the 
variable H K A F O . A t six months o f age 
the variable abduc t ion H K A F O was 
fitted and used in the f lexed posit ion for 
16 hours , neutral for four hours, and out 
o f the orthosis for four hours per day. 
T h e abduc t ion contracture gradual ly re
gressed. H e began ambula t ion with a 



Fig. 5. Four-week-old patient in the variable ab
duction HKAFO. 

Fig. 6. Lateral view of the patient shown in Figure 
5. The sheepskin padding protects the skin from 
excessive pressure. 

Parapod ium at 15 months o f age, and 
right h ip subluxat ion was no ted at 20 
months o f age. T h e variable abduc t ion 
H K A F O was used only at night . H e 
underwent bilateral varus derotat ional 
femoral os teotomies at 27 months o f age. 
Pos topera t ive ly the variable abduc t ion 
H K A F O was used in the flexed posit ion 
for 12 hours, seven hours in the neutral, 
and five hours out o f the orthosis per day. 
At three years o f age the internal f ixation 
devices were r e m o v e d and the variable 
abduc t ion H K A F O was used at night 
with Pa rapod ium use dur ing the day
t ime. His latest X-rays demonstrate left 
hip subluxat ion. 

C o m m e n t : T h e orthosis held his hips in 
the reduced posi t ion. However , left h ip 
reduct ion c o u l d not be mainta ined . H e 
will require h ip stabilization surgery. 

5. B . M . (95-50-77) , is a two-year-old 
white ma le with a lumbar m e n i n g o m y e 
locele and an intact L 4 neurosegment 
level w h o had early b a c k closure and re
quired a V P shunt at four weeks o f age. 
H e underwent bilateral posterior foot re
leases at three months o f age. He began 
using the variable abduc t ion H K A F O at 
seven months o f age for 14 hours in the 
f lexed posi t ion, three hours in the neu
tral posi t ion, and seven hours out o f the 
orthosis per day at which t ime he was us
ing his P a r a p o d i u m . A t 20 months o f age 



Fig. 7. Anterior view of the patient shown in Figure 5 with flexion at 30 deg., abduction at 45 deg., and in
ternal rotation at 15 deg. Sheepskin posteriorly can be removed for cleaning. 

Fig. 8. Lateral view of patient shown in Figure 5. The 45-deg. knee flexion stop allows a natural position. 

he had rec iprocal gait . H ip abduc t ion 
was to 25 deg . passively, and he is pres
ently using the variable abduc t ion 
H K A F O in the flexed posit ion for night
t ime and nap use. T h e remainder o f the 

t ime he is either using his Pa rapod ium or 
has no restraints. 

C o m m e n t : N o h ip surgery is p lanned . 
H ip reduct ion has been mainta ined . 



6. J.S. (101-64-19) , is a 10-week-old 
white female with a l umbar meningo-myelecele and an intact L3-4 neurosegment level w h o underwent b a c k closure 
within 24 hours o f birth. T h e left h ip 
c o u l d be subluxed . She h a d bilateral cal
caneal foot deformities due to u n o p p o s e d 
anterior tibial activity. Splinting o f the 
foot deformities was started. T h e variable 
abduc t ion H K A F O was appl ied at four 
weeks o f age (45 deg . abduc t ion , 15 deg . 
internal rotat ion, and 30 deg . f lex ion) . 
(Figs. 5, 6, 7, 8 ) . T h e f lexed posi t ion was 
used for 16 hours, neutral for four hours, 
and the orthosis was left o f f for four 
hours . 

C o m m e n t : She has a subluxable left 
h ip and will p robab ly sublux her right 
h ip . It is too early to evaluate the results 
o f the orthosis. Her hips should b e re
d u c e d and main ta ined as she is potential
ly a c o m m u n i t y ambula to r . 

Discuss ion 

Th i s is a report o f ou r first attempts at 
early external h ip stabilization by using a 
variable abduc t ion h ip , knee, ankle, foot 
orthosis. T h e neuro log ica l level can be 
well d o c u m e n t e d soon after birth, and 
the predic t ion o f h ip instability anti
c ipated, especially in those cases where 
the L3-4 neurosegment level is intact . I f 
the posi t ion o f h ip reduct ion can b e 
main ta ined early in life, the need for sur
gery m a y b e prevented o r de layed until 
the chi ld is o lder and the ana tomica l 
structures are o f m o r e substantial size. 

T h e reason for varying the h ip posi t ion 
is to avoid f ixed h ip f lex ion-abduc t ion 
contractures, which w o u l d m a k e Para
p o d i u m standing impossible without fur
ther surgical releases. H i p spica casts, 
harnesses, and static abduc t ion splints 
are used effectively for the ch i ld with h ip 
dysplasia in the absence o f muscle imbal
ance . Chi ldren with h ip muscle imbal 
ance secondary to spina bif ida d o not tol
erate l o n g per iods o f t ime in o n e posi t ion. 

T h e exact degree o f h ip posi t ion is de
termined by the cl inical and radio
graph ic examina t ion o f m a x i m u m hip 
stability. Th i s is usally 30 to 45 d e g . flex
ion , 30 deg . abduc t ion , and 10-15 deg . 
internal rotat ion. W e have used an initial 
p r o g r a m o f 16 hours f lexed and ab
duc ted , 4 hours in neutral and 4 hours 
ou t o f the orthosis. T h e t iming has been 
empir ica l , the flexed and abduc ted posi
tions be ing main ta ined to the point where 
they can just be reversed by the neutral 
posi t ion. T h e orthosis m a y be used effec
tively even when casts o r splints are ap
pl ied for foo t cor rec t ion . W e strive to p o 
sition these chi ldren upright in the Para
p o d i u m at approximate ly 12 to 15 
months o f age , which is the t ime the nor
m a l chi ld is beg inn ing to stand and walk. 
W e w o u l d like to have the majo r surgical 
p rocedures , especially to the hips and 
feet, c o m p l e t e d as soon as possible to 
avo id repeated hospitalizations. 

S u m m a r y 

This is an initial report o f six patients 
with l u m b a r men ingomye loce l e w h o have 
been treated with a variable abduc t ion 
H K A F O as part o f their early c o m p r e 
hensive therapy. It is too early to tell 
whether this will have a significant effect 
o n prevent ing or delaying h ip surgery, 
and further fo l low-up is currently be ing 
carr ied ou t . Our ma in object ive is to 
mainta in h ip reduct ion in those patients 
w h o will b e functional c o m m u n i t y a m b u 
lators (intact L3-4 neurosegment level) , 
without in t roduc ing further c o m p l i c a 
tions (h ip f lex ion-abduc t ion cont rac
tures). 

Footnotes 

1University of Rochester School of Medicine and 
Dentistry, Department of Orthopaedics, 601 Elm-
wood, Rochester, New York 14642. 

2Rochester Orthopedic Laboratories, Inc., 1654 
Monroe Ave., Rochester, New York 14618. 



A Prosthesis for the Short Above-Knee Amputee 

I O N N A , C . P . 1 

J . M I Z R A H I , D . S C . 2 

Z S U S A K , M . D . 3 

F itting a very short above-knee s tump 
with a s tump-cont ro l led prosthesis 

has always presented difficulties related 
to functional effectiveness and prosthesis 
suspension ( 1 , 2 ) . O n e o f the existing 
p rob lems is the tendency o f the short 
s tump to slide out o f the socket, when 
amputees sit o n relatively low seats, espe
cially tall individuals o n au tomob i l e 
seats, where space is also very l imited. 

T w o factors cont r ibute to this p r o b 
l e m . O n e is the use o f a h igh anterior 
b r im, fitted well above the level o f the 
ischial seat to p rovide an efficient volun
tary knee cont ro l ( 3 ) . W h e n sitting, the 
anterior b r i m pushes against the inguinal 
crease, resulting in a tendency o f the 
socket to be pul led away f rom the s tump. 
T h e other factor is the al ignment o f the 
socket in a posi t ion o f initial f lexion with 
respect to the hip-ankle line, the benefits 
o f which have been listed elsewhere ( 3 ) . 

Sitting o n low seats requires a large 
amoun t o f f lexion o f the socket, forc ing 
the s tump to flex even m o r e , a cond i t ion 
that m a y br ing the f lexion and extension 
musculature into an unfavorable posi t ion 
with respect to main ta inence o f h ip flex
ion for a l o n g pe r iod o f t ime. A simple so
lution is to provide the prosthesis with a 
normal ly l ocked jo in t in the mediola tera l 
p lane just distal to the socket. W h e n sit

ting, the jo in t is normal ly un locked and 
the prosthesis is free to flex, and thus re
duces the amoun t o f f lexion required o f 
the s tump and socket. Fitting such a jo int 
f rom existing c o m p o n e n t s o f m o d u l a r 
prosthesis is clearly desirable, and the 
Ot to B o c k 4 m o d u l a r h ip jo int , normal ly 
used in h ip disarticulation prostheses, 
provides a satisfactory solution when the 
distance between the s tump end and the 
knee jo in t is sufficient to a c c o m m o d a t e 
this rather large c o m p o n e n t . 

This paper describes an alternative so
lut ion, suitable to all short above-knee 
stumps. 

M e t h o d 

W e m a k e use o f a m o d u l a r Ot to B o c k 
A K prosthesis, sometimes c o m b i n e d with 
a U S M C 5 Dyna-Plex unit for swing con
trol, and in t roduce into the prosthesis an 
axis just b e l o w its socket (Fig. 1) . D u e to 
its small dimensions, an Ot to B o c k single 
axis knee jo in t , type 3 R 1 6 , is especially 
suitable for this purpose . It is connec ted 
to the socket in an inverted posi t ion to en
able f lexion forward when required. Dur
ing walking, the jo in t is locked by means 
o f a specially prepared trapezoidal wire 
b o w (Fig. 1, i tem 4 ) . T h e dimensions o f 



Fig. 1. View of thigh segment without cosmetic 
fairing showing the flexion-joint fitted between the 
socket and the knee joint. The standard parts are 
Otto Bock units. 1. Socket. 2. Single axis knee 
joint, type 3R16. 3. Tube clamp adaptor 4R21 
with adjustment screws. 4. Specially prepared 
trapezoidal bow (for dimensions see text). 5. Prox
imal anchor 21 Y73. 6. Lock assembly 7Z8 with dis
tal anchor. 7. Lock lever 7Z10. 8. Specially pre
pared thin wire bow with plastic roller (hidden by 
lever) connected to trapezoidal bow. 

Fig. 2. Patient sitting on low chair: left, with flexion-axis locked; right, with flexion-joint unlocked. Note 
the difference in flexion angles of the socket. 

the b o w are: 1 2 0 m m length, 5 2 m m prox
imal width, 4 5 m m distal width and the 
thickness o f the wire used is three m m in 
the p rox ima l half and seven m m in the 
distal half. T h e b o w is anchored proximally to the knee joint anchor 21 Y 73 
and distally to the lock h o o k o f an Ot to 
B o c k 7 Z 8 lock assembly m o u n t e d o n the 
tube. Disengaging the b o w from the h o o k 
with the lock lever enables the prosthesis 
to flex forward freely about the axis with 
respect to the socket . A thin wire b o w 
with plastic roller is prepared and in
stalled to keep the ma in wire b o w adja
cent to the tube as it moves after disen
gagement . 

Resul ts 

T o date, two tall A K amputees with 
short stumps have been p rov ided with 
prostheses e q u i p p e d with a f lexion-joint 
as descr ibed. T h e p r o b l e m these patients 
have had previously, namely the tendency 
o f the s tump to slide out o f the socket 
when sitting o n low chairs or when bend
ing forward at the waist has been solved. 
Sitting and bend ing forward are repor ted 
to be comfor t ab l e , while the socket re
m a i n e d adequately affixed to the s tump 
(Figs. 2 and 3 ) . T w o addit ional advan
tages arose f rom this addi t ion . O n e is the 



Fig. 3. Patient bending forward at the waist: left, with flexion-joint locked; right, with flexion-joint un
locked. 

Fig. 4. Patient putting on trousers with flexion -
ioint unlocked. 

improved manoeuverabi l i ty o f the am
putee as m a y be required, for example , 
when d o n n i n g trousers (Fig. 4 ) . A second 
advantage is the increased possibility o f 
a l ignment o f the prosthesis th rough the 
tube c l a m p adaptor with adjustment 
screws to which the jo in t is connec ted . 

Gait was also evaluated with the jo in t 
locked to ascertain that the added flex
ion-axis d id not affect the no rma l func
tions o f the prosthesis. Using force plat
forms and a V T R system, no deviat ion 
f rom the "no rma l " gait pattern o f these 
patients was observed. 
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Parapodium Design With Knee and Hip Locks 
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T he p a r a p o d i u m deve loped by W . M . 
M o t l o c k at the Ontar io Cr ipp led 

Children's Center, T o r o n t o , Canada , has 
proven to be a useful orthosis for chi ldren 
with paralysis f rom the waist d o w n ( 1 ) . 
T h e h ip and knee lock design, however , 
has been difficult to manage , particularly 
in the case o f young chi ldren. 

Because the h ip and knee controls re
quire use o f bo th hands, the disabled 
chi ld often finds the maneuvers necessary 
to get in and out o f a chair m u c h too dif
ficult as well as frightening. 

T o sit, the ch i ld must lean b a c k in an 
incl ined posi t ion against the chair , and 
the knee and h ip locks are rotated so that 
bo th joints flex simultaneously and he 
can col lapse into a partially sitting 
posi t ion. T h e simultaneous release o f 
bo th h ip and knee locks is frightening to 
most chi ldren under 10 years o f age . T h e 
h ip and knee lock design also compl ica tes 
the stand-from-sit m o t i o n , since the b o d y 
o f the ch i ld must b e c o m e fully ex tended 
before any locking is possible. A g a i n , this 
locking requires the use o f bo th hands. 
For some chairs, particularly wheel
chairs, there may be insufficient r o o m o n 
the side to permit rotat ion o f the lock ing 
levers. 

It seemed reasonable to at tempt to de
sign a system that w o u l d separate the h ip 
and knee l o c k controls , in order to permit 

the chi ld to un lock and flex his hips when 
sitting while the lower por t ion o f the 
b race remains r igid and support ive. T h e 
knees c o u l d be un locked by a subsequent 
act ion. A t the same t ime the new design 
wou ld also a l low both h ip locks and bo th 
knee locks to be released by a single lever 
act ion with the cont ro l possibly loca ted 
o n the child 's dominan t side, thus freeing 
o n e a rm for cont ro l o f ba lance . Lock ing 
c o u l d be m a d e automat ic u p o n 
extension. It was felt that these features 
wou ld simplify the sitting and standing 
maneuvers by al lowing the chi ld to con
centrate o n o n e locking or un locking ac
tion at a t ime, while mainta in ing support 
with o n e hand . It was felt that such a fea
ture wou ld el iminate m u c h o f the fear 
observed when the young disabled chi ld 
attempts to sit o r to stand in the T o r o n t o 
P a r a p o d i u m . 

Des ign 

T h e object ive was to redesign the para
p o d i u m with independent knee and h ip 
locks, single lever act ion for knee and h ip 
lock release, and au tomat ic lock o n exten
sion. It was in tended that the lateral 
upright supports be mod i f i ed f rom the 
T o r o n t o design for connec t ion to c o m 
mercia l ly available hinges. Other c o m p o 
nents o f the orthosis were to be designed 





Fig. 2. Close-up view o f the hip lock, right side. 
Fig. 3. Close-up view of the knee lock, right side. 
Part of the flexible pull strap attached to the 
superior anterior edge of the pretibial band can be 
seen at the extreme right. 

for fabricat ion in a wel l -equipped or tho
paed ic shop . 

T h r e e mode l s were constructed. T h e 
fo l lowing descript ion and figures are 
l imited to the third m o d e l . 

T h e redesigned p a r a p o d i u m is shown 
in Figure 1; the patient is 10 years o ld 
and 101 c m tall. 

Details o f the h ip and knee locks are 
shown in Figures 2 and 3. 

T h e hip jo in t assembly (Fig. 2) is based 
o n stainless steel 17B23 Ot to B o c k knee 
joints, right and left outside. These joints 
flex anteriorly when released by anterior 
m o t i o n o f manua l lever " A " . T h e release 
lever, " C " can engage detents at 105 deg, 
145 deg, and 185 deg angles o f f lexion. A 
standard triple-swivel connec t ion , pro
jec t ing superiorly, is silver-soldered to the 

release lever. A standard cab le with cab le 
housing assembly as used in arm pros
theses connects to the oppos i te h ip release 
lever through a second triple swivel, so as 
to al low bo th joints to be locked and un
locked in unison. T h e manua l lever can 
be m o u n t e d o n either the right or left 
side. 

A base b l o c k with bullet ca tch , " B " , 
at tached to the manua l lever, maintains 
the hip joints in the un locked condi t ion 
until the manua l lever is returned to the 
upright posi t ion. This permits the chi ld 
to m o v e a round into a full sitting posit ion 
without the h ip b e c o m i n g re locked . 
Lock ing is au tomat ic u p o n extension to 
the standing posi t ion when the manual 
lever is upright. 

T h e knee joint assembly (Fig. 3) is 



Fig. 4. Initiating the sitting maneuver. The hip 
locks are released while weight remains supported 
by the orthosis. 

Fig. 5. When seated, the knee locks are released by 
a slight rotation of the pretibial band provided by 
a pull on the strap on the anterior surface. 

based o n stainless steel 17B23 Ot to B o c k 
knee joints , right and left outside, in
verted to flex posteriorly. A pretibial 
b a n d o f a l uminum 3.175 c m wide l ined 
with Plastizote knee blocks , pivots o n 
1 0 / 3 2 stainless steel screws and bear ing 
sleeve, " X " . T h e J-shaped locking lever 
rides o n a trip screw to release the knee 
lock when the strap loca ted o n the an
terior aspect o f the pretibial b a n d is 
pul led upward (Fig. 1) . Spring load ing 
relocks the system u p o n full extension. 

T h e pelvic b a n d is T 3 2 0 2 3 a luminum 
1.6 m m thick, with a 6.35 m m Plastizote 
lining. V e l c r o is used for the chest strap 
closure. 

Lateral uprights are 16 or 20 m m x 4 
m m stainless steel o r a luminum, depend
ing o n patient strength and size. Growth 
adjustment is in 1.5 c m increments for a 
7 c m range, with 8 / 3 2 screws for f ixation. 
T h e base supports for the lateral uprights 

are shaped f rom T 3 2 0 2 4 angle a l u m i n u m 
76.2 x 101.6 x 9.5 m m stock. 

T h e knee extension assist bar is m a d e 
f rom te lescoping 11.9 and 12.7 m m 
a luminum tubing, and using 6 m m d iam
eter cords to maintain tensions for re
turning the assembly to its or iginal posi
t ion. T h e at tachment b l o c k is shaped 
f rom 25 x 90 m m a luminum bar stock. 

T h e foot plate is T 3 2 0 2 4 a luminum 
plate, 2 .2 m m thick. T h e plantar surface 
is covered with l ino leum to reduce fric
t ion over carpets. 

O p e r a t i o n 

Figures 4 th rough 7 are views o f the 
critical stages in the maneuvers f rom 
standing to sitting and f rom sitting to 
standing. In Figure 4 the ch i ld has ap
p r o a c h e d the chair , turned, and using 
o n e hand , has r emoved the manua l h ip 



Fig. 6. Beginning the standing maneuver. The 
knee extension assist bar is used to secure the knee 
locks. Fig. 7. The standing maneuver is completed by 

extending the hip to the point where the lock 
engages automatically. 

release lever forward (Fig. 2 ) . In this posi
t ion, the h ip locks are released while the 
knee locks remain secured. T h e child 's 
weight is suppor ted by the orthosis as l ong 
as his center o f gravity is not m o v e d for
ward . Both arms are posi t ioned in this 
figure for lifting his weight on to the seat. 
W h e n the patient is stable o n the seat 
(Fig. 5 ) , a pull o n a flexible strap l o o p 
c o n n e c t e d to the pretibial b a n d (Fig. 3) 
releases the knee lock , and the sitting 
m o t i o n is c o m p l e t e d . 

T o regain the standing posi t ion, the 
chi ld initially extends his knees by pul l ing 
b a c k o n the knee extension assist bar (Fig. 
6) until the knee lock clicks into posi t ion. 
T h e chi ld can then roll over and o f f the 
seat, again with the lower por t ion o f the 
orthosis p rov id ing full support for b o d y 
weight . If the h ip release lever is n o w re
turned to its or iginal posit ion, the ch i ld 
can push upright with bo th arms (Fig. 7) 
to secure the h ip locks automatical ly . 

T h e tension adjustments for the h ip 
and knee locks were found to be critical 

for the youngest patients, and required 
individual fitting. This was not a p r o b 
lem for the o lder chi ldren. S o m e special 
training in the use o f the redesigned para
p o d i u m is indicated, o r a self-taught skill 
may have to b e relearned. 

T h e lateral uprights in this design per
mit some lateral m o t i o n dur ing swivel 
gait . Th i s flexibility appears to aid for
ward m o t i o n . 

T h e weight o f the new design is esti
m a t e d to be about 10 percent greater 
than the T o r o n t o Pa rapod ium. 

Resul ts 

C A S E S T U D Y I 

T h e first chi ld to wear the redesigned 
p a r a p o d i u m , J .N. , was a girl o f three 
with a diagnosis o f approximate ly T - 1 2 
level m e n i n g o m y e l o c e l e . She had worn a 
T o r o n t o p a r a p o d i u m since the age o f 10 
months . Fol lowing fitting in the rede
signed p a r a p o d i u m , J .N. received some 



special instruction o n the use o f the locks 
but then resumed a no rma l therapy 
schedule, which consisted o f a r e v a l u a 
t ion o n c e a m o n t h and a task assignment 
to b e carr ied out at h o m e . After o n e 
mon th , J .N. c o u l d get to a sitting posi t ion 
in a chair and b a c k to standing with 
min ima l assistance. S o m e adjustment o f 
the tension o n the h ip and knee locks was 
needed . Fol lowing these adjustments and 
another m o n t h o f prac t ice , J .N. was able 
to sit and stand independent ly . Her 
mother , in fact, repor ted that she often 
wou ld get in and out o f her " T V " chair at 
h o m e without he lp . W i t h the original de
sign she had been unable to even begin 
this task o f sitting una ided . 

C A S E S T U D Y II 

T h e second chi ld fitted with the new 
lock design was K . Z . , a 10-year-old boy , 
d iagnosed m e n i n g o m y e l o c e l e approxi 
mately at the T - 1 2 level. H e had worn a 
T o r o n t o P a r a p o d i u m since the age o f 
four . After working with his mo the r with
out any special instruction over a pe r iod 
o f several weeks, K . Z . had learned bo th 
to sit and m o v e to a standing posi t ion 
f rom a chair independent ly , using only a 
desk for a d d e d support . Th i s new free
d o m o f getting u p and d o w n f rom a chair 
t r iggered the learning o f several o ther ac
tivities o f which K . Z . had previously been 
frightened. H e began an independent 
swivel gait without an assistive device and 
deve loped a m u c h m o r e conf ident swing 
gait . K . Z . received further training f rom 
his physical therapist at school , and is 
learning to sit and stand without a desk. 
H e does this with min imal assistance. H e 
can also m o v e in and out o f his wheel
chair unassisted. 

C A S E S T U D Y III 

T h e third chi ld to receive the new de
sign was A . C . , eight years o f age. She h a d 
worn the T o r o n t o Pa rapod ium since the 
age o f three o r four . She h a d a diagnosis 
o f men ingomye loce l e o f fairly high level. 
A . C . had previously been unable to 
m a n a g e the locks o n her T o r o n t o Para
p o d i u m for the sitting or standing 
maneuvers . After fitting with the rede
signed orthosis and some special instruc
t ion in the use o f these new locks, A . C . 
con t inued her regular physical therapy 
schedule o f one -hour sessions twice a 
week in the special school she at tended. 
O f the three chi ldren p l aced in the b race 
u p to this point , A . C . had the weakest 
upper l imbs . She had some success in un
lock ing to sit, but h a d a great deal o f dif
ficulty using the extension assist in 
preparat ion for standing. A . C . wore the 
new Pa rapod ium for several months be
fore entering the hospital for surgery. A t 
this point she died unexpectedly . 

C A S E S T U D Y IV 

J .D. , the fourth chi ld to be fitted with 
the new lock design, was three-years o ld 
with m e n i n g o m y e l o c e l e at approximate ly 
the L-3 level, and had worn her T o r o n t o 
Pa rapod ium since approximate ly o n e 
year o f age. She had d o n e well in all 
b race activities but h a d f o u n d sitting and 
standing difficult . After some specific 
training, J .D . also resumed her regular 
physical therepy training schedule o f 
once -a -mon th sessions. She has worn the 
redesigned p a r a p o d i u m for approx ima
tely three months , and can n o w sit and 
stand with min imal assistance. She still 
has some difficulty with the tensions o n 
the knee lock and handl ing o f the exten
sion assist, but is improv ing . 



C o n c l u s i o n s 

T h e objectives o f the alternate Para
p o d i u m design were accompl i shed in the 
construct ion o f three pro to type units. 
These have been fitted successfully to 
young patients for evaluat ion. Prelimi
nary observations indicate that in all 
cases, the patients were able to pe r fo rm 
sitting and standing maneuvers when pre
viously they had been unable or fearful to 
d o so. D e p e n d i n g o n age and degree o f 
disability, the three surviving chi ldren de
ve loped the skill for sitting and standing 
that was superior to that previously ac
compl i shed . In some cases this new "free
d o m " led to increased conf idence and 
skill in other areas. 

It appears, therefore, that addi t ional 
study and use o f the redesigned Parapo
d i u m is justified. 

A c k n o w l e d g m e n t 

This report describes the work and 
contr ibut ions o f the m e m b e r s o f the Bio

mechan ics G r o u p o f the Birth Defects 
Cl in ic , Depar tment o f Pediatrics, School 
o f Med ic ine and Dentistry, University o f 
Rochester , Rochester , N e w Y o r k 14642. 

Partial support for this work is f rom a 
grant by the J . M . M c D o n a l d Founda t ion , 
Cor t land, N e w Y o r k . 
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The Selectively Placed Silicone Gel 
Liner System for PTB Prostheses1 

J A C K M . G R A V E S , C . P . 2 

T he Si l icone gel soft insert has been 
deve loped and is available as a 

c o m p o n e n t for be low-knee prostheses. 
T h e principal indica t ion for use o f a gel 
liner has been for amputees with badly 
scarred residual l imbs where it has 
proven to be an effective system for pro
tection o f the residual l i m b . However , de-
laminat ion o f the b o n d between the gel 
and leather and migra t ion o f the gel have 
d iscouraged somewhat widespread use o f 
the liner. 

For walking and most other routine ac
tivities, a P T B with either a hard socket 
or a convent ional liner is adequate and is 
usually preferred by the be low-knee am
putee. However , for activities m o r e de
m a n d i n g than walking, such as skiing, 
moun ta in c l imbing , and par t ic ipat ion in 
physically d e m a n d i n g sports, the be low-
knee amputee needs m o r e protect ion 
than is generally p rov ided . 

A new interface system is descr ibed in 
this report . T h e Selectively Placed Sili
c o n e Gel Insert (SPSGI) is essentially a 
convent ional soft insert design that uses a 
combina t ion o f Pelite and leather (Kemblo can also be used) with a " w i n d o w " in 
the Pelite over the anterolateral surface 
and crest o f the tibia. W h e r e the Pelite is 
deleted Sil icone gel is appl ied (Figs. 1 
and 2 ) . Because o f its inherent propert ies, 
the Sil icone gel provides constant vo lume 

Fig. 1. Lateral view of positive model for PTB 
using the selectively placed Silicone gel liner system 
showing area of conventional liner where Silicone 
gel is used to replace the original liner material. 
See also Figure 2. 



Fig. 2. Medial-anterior view of positive model 
shown in Figure 1. 

Fig. 3. A cloth material is glued to the border of 
the window to provide a surface for adherence of 
the R T V Silicone. 

with a displaceable , semi-f luid character
istic. T h e gel is un ique in several respects. 
It possesses a "soft" k ind of "hard", due to 
its v o l u m e constancy. It does not pack to 
a hard , unyie lding interface as do most 
other mater ia ls used for interfaces. A l 
though gel does have a tendency to pack, 
it retains its flow-like quality. T h e r e are 
several other advantages for its use. It 
provides excellent weightbear ing sup
port , a n d due to its conta inment , or , in a 
sense, be ing locked within the liner, is not 
subject to de laminat ion or other prob
lems associated with the all-gel liner. 

M e t h o d o f F a b r i c a t i o n 

T o b o n d gel in a given area a n d to the 
periphery of the w indow in the liner re
quires g lue ing a cloth mater ia l to the 
window's border so as not to saturate 
comple te ly the cloth, but still b o n d it to 
the Pelite in order to provide an effective 
surface for adherence of the R T V Sili
cone (Fig. 3 ) . T h i s is used to g lue the gel 
to leather but is not satisfactory for Pe
lite. A n outer l aminate of leather is used 
with R T V adhesive sealant in areas of 
gel . Convent iona l glues are used where 
the leather overlaps the Pelite surround
ing the window. 

T h e insert is fabricated over a P T B 
m o l d modi f i ca t ion with a b u i l d u p over 



Fig. 4. The socket is moided so that a distal-end pad can be used to achieve total contact. 

the distal end so that, within the SPSGI 
liner, a custom fit total-contact distal-
end p a d can be used (Fig. 4 ) . 

Leather is the most suitable material to 
use in conjunc t ion with gel . It has an in
herent elastic quality so the gel adhesive 
seals well to it. Care should be used by the 
prosthetist to seal the leather in all areas 
o f the liner. W h e n the leather interior 
eventually does deteriorate, it can be re-
l ined. 

T h e pro to type o f the SPSGI liner has 
been worn daily by the author for several 

months . Virtually no p rob lems were en
countered using convent ional a l ignment 
techniques and a S A C H foot . T h e pros
thesis had side joints, thighlacer, and in
c luded a waist belt since the lacer was not 
used o n a daily basis. T h e belt was neces
sary since the lower jo int halves remained 
o n the prosthesis and a cuff suspension 
c o u l d not be m a d e effective. This pros
thesis was built for heavy duty. T h e 
SPSGI liner was especially effective when 
downhi l l walking was required dur ing 
c l imb ing expedi t ions . T h e author was 



able to c l i m b the summit o f M o u n t Rain
ier twice in a ten-day pe r iod , a trek 
involving 9000 vertical feet o f c l imb ing . 
Extension force o f the residual l imb 
against the anterior socket and interface 
was necessary with virtually every step to 
prevent knee buck l ing and thus to 
main ta in stability. 

W h e t h e r the SPSGI liner is superior to 
the all-gel system for snow skiing is yet to 
be de te rmined . 

T h e exper ience o f another be low-knee 
ampu tee should b e men t ioned . T h e resi
dual l i m b is approximate ly four and a 
ha l f inches long with n o musc le stabiliza
t ion and thin skin cover ing so that the 
shape is essentially skeletal in appear
ance . H e has b i cyc led literally thousands 
o f miles using a convent ional prosthesis 
with a Pelite liner. Bicycl ing was the only 
sport in which this individual c o u l d parti
c ipate to the extent he desired without ex
per ienc ing prosthetic p rob lems . H e has 
tried hiking but h a d skin b r eakdown . 

T h e interior shape o f the liner he had 
been using was dupl ica ted and a SPSGI 
liner was fabr ica ted. His new prosthesis 
consisted o f a Greissinger foot and an 
Ot to B o c k endoskeletal shank system, 
polycent r ic hinges (so that the P T S b r im 
shape c o u l d be retained) and thigh lacer 
for rotat ional stability and weightbear ing 
suppor t . T h e SPGIS liner retained the 
same mediola tera l and anteroposter ior 
b r i m fit p rov ided by the other prosthesis. 
In fact the mediola tera l fit was the essen
tial factor involved in the weightbear ing 
suppor t p r o v i d e d by his socket . T h e day 
after receiving the new prosthesis the sub
jec t c l i m b e d to C a m p Mui r o n M o u n t 
Rainier , a 5000-foot vertical elevation 
ga in . 

T h e author has examined another in
terface system that used gel with an acryl
ic resin skin. T h e suppleness o f the leath
er was missing. It was difficult to de fo rm 
the resin skin in a way that the gel w o u l d 
displace or f low as it does with leather. 
Also this part icular socket interface sys
tem h a d gel i nco rpora t ed into the socket 
and thus removal o f a liner was not al
lowed . Because there was n o liner, effec
tive socket modif ica t ions was impossible 
without r educ ing whatever benefits migh t 
have been available f rom the ge l , parti
cularly in the anterior reg ion o f the 
socket . 

W h e n an al l-purpose athletic or extra-
ambula to ry prosthesis is needed by a be
low-knee amputee , the Selectively P laced 
Sil icone Gel Insert system should b e given 
strong considerat ion as the o n e o f c h o i c e 
part icularly when the residual l i m b is 
l o n g e n o u g h and strong e n o u g h to pro
vide the extension forces needed abou t 
the knee for strenuous athletic feats, 
walking, and c l imb ing . 

Footnotes 

1This work was performed under the terms of 
Veterans Administration Contract V663P-1081. 

2Research Consultant, Prosthetics Research 
Study, Seattle, Washington. 
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Orthoses For Rheumatoid Fingers 

R I C H A R D D . K O C H , C . O . 1 

D A V I D A . B I R D , A . B . , C . O . 2 

T he bou tonn ie re deformi ty o f the 
finger (Fig. 1 ) , prevalent with rh

e u m a t o i d arthritis, is character ized by 
flexion tightness o f the p rox ima l interphalangeal ( P . I . P . ) jo in t and hyperten
sion o f the distal interphalangeal ( D . I . P . ) 
j o in t , and can usually b e he lped by appli
ca t ion o f orthoses. T h e figuratively o p p o 
site deformity , the swan neck (Fig. 2 ) , 
also can usually b e he lped . Th i s paper 

will l imit its scope pr imari ly to the fitting 
o f orthoses for these two deformit ies , 
a long with s o m e considerat ions for a 
t h u m b orthosis. 

W h y d o these deformit ies need or tho t ic 
treatment? In s o m e cases they don ' t , 
because they simply canno t b e cor rec ted 
(Fig. 3 ) . But m a n y cases can be 
cor rec ted , and skeletal re-al ignment pro
vided by an orthosis allows m u c h relief 

Fig. 1. an example of the boutonniere deformity. 



Fig. 2. An example of the swan neck deformity. 

Fig. 3. A boutonniere deformity that is not amen
able to correction by application of an orthosis. 

Fig. 4. Dorsal surface view of a "Boutonniere" or
thosis in place. 

f rom pain , reduces edema , and provides 
a deterrent to further deformity, another 
advantage for the patient is greater use o f 
the finger through stabilization, even 
though P . I .P . f lexion is prevented when 
the bou tonn ie re orthosis (Fig. 4) is used. 
M a n y types o f orthoses, f rom the c rude to 
the sophisticated, have been used for the 
treatment o f these two deformit ies, in
c lud ing off-the-shelf i tems, and some o f 



Fig. 5. A view of the dynamic reverse finger 
knuckle bender. 

Fig. 6. An outrigger orthosis with an M.P. stop 
and a P.I.P. dynamic extension unit. 

these have been successful. However , a 
truly successful orthosis must no t only 
p r o m o t e a deterrent to an increase in de
formity, but must be cosmetical ly accept
able, non tox ic , and not bulky. No t many 
orthoses designed for these two deformi
ties meet these standards ( 1 ) . 

Obviously , cor rec t ion will no t o c c u r 
when the orthosis is not worn , but many 
patients, no matter h o w severe the de
formity or how great the pain , will refuse 
to wear a finger orthosis that is bulky and 
"uncosmet ic" . 

For the patient with a severe bou ton
niere deformity, a dynamic reverse finger 
knuckle bender m a y be used (Fig. 5 ) . for 
the very severe, an outr igger involving an 
M P stop and a P . I .P . dynamic extension 
unit m a y be appropr ia te (Fig. 6 ) . Al l o f 
these devices involve the three-point-
pressure system needed to achieve stabili
zation and cor rec t ion . 

T h e p rocedure for fitting bou tonn ie re , 
swan neck, and t humb orthoses that 
achieve cor rec t ion are out l ined b e l o w . 
These orthoses are light in weight and are 
accep ted f rom a cosmet ic s tandpoint . 

Fitting the Boutonniere Orthosis 

T h e fitting o f orthoses for the fingers 
involves the same care and p rocedure 
c o m m o n to all orthoses for the trunk, cer
vical spine, lower and upper l imbs . T h e 
three-point-pressure system is utilized, 
care be ing taken to provide the p rope r 
contours and avoid undue pressure over 
the fingers and hand . 

T o reduce a bou tonn ie re deformity , 
the bou tonn ie re reduct ion orthosis (Fig. 
7) is fitted with the volar p rox ima l b a n d 
1/8-in. distal to the w e b space. T h e distal 
volar b a n d is p l aced at the D . I .P . jo in t 
and the dorsal b a n d is loca ted over the 
P . I .P . jo in t so as to apply pressure o n the 



Fig. 7. A schematic showing system of forces provided by the "boutonniere" orthosis. Courtesy of Camp In
ternational, Inc. 

dorsal surface. T h e orthosis should be 
c o n t o u r e d so that pressure f rom the distal 
b a n d tends to flex the D . I . P . jo in t with 
the P . I .P . jo in t be ing he ld in the cor 
rected posi t ion (Fig . 8 ) . 

F i t t ing the S w a n N e c k Or thos i s 

T h e swan neck orthosis is of ten a bou t 
onniere orthosis rota ted 180 deg , but 
specially designed orthoses are often used 
as well (Figs. 9 and 10) . the p rox ima l dor 
sal b a n d should b e 1/8-in distal to the 
M P jo in t and must no t i m p i n g e o n the 
P . I .P . jo in t . T h e distal edge o f the distal 
dorsal b a n d should b e at the D . I . P . jo in t 

and the b a n d must no t i m p i n g e o n the 
P . I .P . jo in t . T h e volar b a n d should be 
just p rox ima l to the P . I .P . jo in t so as to 
a l low P . I .P . f lexion with the orthosis 
while P . I .P . extension is restricted. T h e 
volar pressure appl ied by the distal b a n d 
while P . I .P . extension is a t tempted en
courages D . I . P . extension (Fig . 11 and 
12 ) . 

F i t t ing the T h u m b Or thos i s 

T h e orthosis for deformities o f the IP 
jo in t in hyperextension and M P jo in t 
(Fig. 13) in f lexion stabilizes and places 
the t h u m b in a funct ional posi t ion (Fig. 



Fig. 8. A palmar view of the "boutonniere" ortho
sis. Flexion of the D.I.P. joint is allowed while the 
P.I.P. joint is held in the corrected position. 

Fig. 9. A schematic showing the system of forces provided by the "swan neck" orthosis. Courtesy of Camp In
ternational, Inc. 

14) . T h e orthosis is con tou red to the 
t h u m b . Pressure is appl ied to the M P 
jo in t while the b a n d is b rough t a round in 
con tou r so as to apply pressure in a dorsal 
d i rect ion, thus causing the IP jo in t to 
flex. T h e b a n d should b e p rox ima l to the 
IP jo in t bu t not cause imp ingemen t in the 
web space . T h e third poin t o f pressure is 
the wrist strap wh ich applies a laterally 
di rected fo rce . 

Discussion 

W h e n treating rheumato id arthritis 
with intrinsic h a n d deformit ies, it is diffi
cult to keep it s imple and at the same 
t ime p rov ide an orthosis that is accept
able f rom the cosmet ic s tandpoint . 

W i t h the bou tonn ie re and swan neck 
deformit ies that are cor rec tab le , a reduc
tion o f pa in and e d e m a will usually fo l low 
when a well fitting, correct ly des igned or
thosis is appl ied . Such an orthosis must be 
light, non tox i c , no t bulky, and cosmeti
cally accep tab le . It must be capab le o f 
be ing adjusted easily without fear o f 



Fig. 10. Medial view of the "swan neck" orthosis. It 
can be fashioned from a tube of either aluminum 
or plastic. 

Fig. 11. A volar view of a "swan neck" orthosis. 
Flexion of the P.I.P. joint is allowed while exten
sion is restricted. 

breaking or d e f o r m i n g the orthosis. A 
stainless steel orthosis des igned a r o u n d 
orthotic principles not only meets these 
requirements but will be serviceable for 
m a n y years. 

A stainless steel orthosis for these two 
deformit ies is avai lable f rom C a m p Inter
nat ional , Inc . T h e a l u m i n u m or plastic 
tube for swan neck correct ion is m o r e dif
ficult to adjust a n d with the a l u m i n u m 



Fig. 12. A dorsal view of a "swan neck" orthosis. 
The distal band encourages extension of the D.I .P. 
joint. 

Fig. 13. An example of the boutonniere deformity 
in the thumb. 

Fig. 14. View of the "thumb boutonniere" orthosis in place. 



orthosis, breakage is a factor. With a 
plastic orthosis bulk definitely is a prob
lem. 

For the thumb orthosis stainless steel 
has been found to be the best material for 
the reasons stated above. 

Credit should be given to Ben C. Fow
ler, C . O . , for his early work in this area. 

Footnotes 

1Richard D. Koch, C.O. 
Director of Orthotics and Prosthetics 

University of Michigan Hospital 
Ann Arbor, Michigan 48109 
2David A. Bird, A .B . , C .O. 
University of Michigan Hospital 
Ann Arbor, Michigan 48109 
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Technical Note 

An "Original" Idea 

I t has been said " T h e r e is n o such thing 
as an original idea . " T h a t may be , 

but each o f us has thought o f a p roduc t , 
process or a p p r o a c h to a p r o b l e m that 
was "or ig inal" to us. W e may never pro
duce the p roduc t , use the process, o r try 
the new a p p r o a c h but that is not to say 
the idea was not "created" by us. 

I don ' t know if the ideas used to fabri
cate the orthosis descr ibed are original or 
not , but having never seen it d o n e before 
this way, I offer for your considerat ion an 
"Original Standing Orthosis". 

After lying do rman t for quite some 
t ime, interest in a standing brace has 
been renewed at our local Children's 
Medica l Services Or thoped i c Cl in ic . Be
cause the r ecommenda t ions for standing 
braces have been sporadic and requests 
for them have been divided a m o n g the 
various facilities serving this Cl in ic , no 
single facility has had a great deal o f ex
per ience in fabricat ion or with supply 
sources. After investigating central fabri
cat ion and prefabr icat ion kits and find
ing neither one suitable to ou r part icular 
needs, I designed the orthosis descr ibed 
here (Fig. 1) . 

T h e spinal deformities o f the chi ld for 
which the brace illustrated was intended 
required use o f a cus tom m o l d e d b o d y 
jacket . Other m o r e convent ional proxi
mal b o d y supports can be substituted in 
less severe cases. A negative cast and the 

Fig. 1. The fully assembled standing orthosis. 



Fig. 2. Anterior and posterior views of the stand
ing orthosis that show the channels molded to re
ceive the aluminum uprights. 

Fig. 3. Anterior and posterior views of the base of 
the standing orthosis that uses water-ski bindings 
to provide a stable attachment of the feet to the 
platform. 

necessary measurements , a long with spe
cific instructions, were sent to Southern 
Prosthetics in At lanta for fabr icat ion. 
T h e instructions for fabr icat ion were: 
material to be po lypropy lene l ined with 
Plastazote; parallel , vertical channels to 
be m o l d e d o n the outer lateral surfaces o f 
the shell so as to a c c o m m o d a t e 1/4-in. x 
3 /4- in . a luminum bars (Fig. 2 ) . 

T h e 18-in. x 12-in. base was fabricated 
f rom a sheet o f 3 /4 - in . thick pressed fiberboard. T h e corners were rounded , and 
the top and sides were covered with For
m i c a . A p iece o f 1/4-in.-thick c repe was 
cut to size for a t tachment to the b o t t o m 
surface later (Fig. 3 ) . 



T o prov ide a stable connec t ion between the feet and the p la t form while al
lowing adjustment in size without inter
fering with ease o f donn ing , I original ly 
used child-sized water-ski b indings , but it 
was necessary to change to adult-size 
b indings because the heel c u p o n the 
child-size was t o o small to accept a shoe. 
Because o f the bulkiness o f the hardware , 
it was necessary to off-set the lateral sup
ports, which p roved to b e n o p r o b l e m 
(Fig. 3 ) . 

T h e lateral uprights, which consisted 
o f 1/4-in. x 3 /4 - in . a l uminum bar stock 
that was dri l led and t apped for length ad
justment , were at tached to the base with 
two pieces o f 1/8-in.-thick a luminum 
sheet bent to fo rm an " L " shape. Bolts, 
1/4-in. in diameter , and " T " nuts were 
used to secure the brackets to the base. A t 
this t ime the c repe rubber was g lued to 
the b o t t o m o f the base. 

T h e uprights were inserted in the chan
nels p rov ided in the b o d y jacket and 
screwed to the base a t tachment brackets. 
T h e f rame for the knee extension b l o c k 
was m a d e f rom 1/8-in. x 1-1/2-in. alumi
n u m b a n d stock cut and f o r m e d to accep t 
a f o a m knee b l o c k . O n e side was at tached 
to the lateral uprights at approximate ly 
the level o f the knees with a commerc i a l l y 
available h inge . T h e other side was held 
in p lace with V e l c r o . T h e f o a m b l o c k was 
con tou red later to fit the child 's legs. 

In o rde r to provide anteroposterior 
trunk con t ro l , a 1-1/2-in. wide w e b b i n g 
strap with a sternal p a d was posi t ioned 
anteriorly at the most p rox ima l point o n 
the b o d y jacket . Th i s strap was secured 
o n o n e side with a screw and V e l c r o 
through a l o o p o n the other . 

A t the t ime o f fitting the posterior b o d y 
shell was checked for fit and adjusted for 
length. T h e ski b indings were pos i t ioned 
to h o l d the feet in the desired a l ignment . 
It was at this t ime that I realized that the 
toe pieces for the ski b indings w o u l d not 
b e needed . Th i s greatly simplif ied the 
d o n n i n g o f the appl iance . 

T h e f o a m knee b l o c k was adjusted to 
the p rope r height and cut out to accept 
the child 's knees in the area just distal to 
the patel la. T h e chest strap was secured 
and the ch i ld was p l aced in an upr ight 
posi t ion for the first t ime. 

T h e orthosis received immedia te and 
enthusiastic accep tance by the patient 
and his family. 

It has been a pleasure to have h a d the 
oppor tun i ty to try m y "new idea" , and 
nearly as m u c h fun writ ing abou t it. 

T h o m a s L . Ray , C P O 



Technical Note 

Proportions of the Human Body Segments for 
Use in Design of Artificial Limbs 

T he fo l lowing article, written long 
ago , which I found a m o n g other 

professional notes, is in tended to show 
prosthetists a way to de termine length 
measurements o f amputa ted l imbs for bi
lateral amputees . W e have used this 
m e t h o d in Ge rmany dur ing and after the 
First W o r l d W a r successfully in Veterans 
Hospitals and Shops as guidel ines. 

T h e knowledge o f the symmetry and 
propor t ions o f segments o f the h u m a n 
b o d y is essential for the prosthetist when 
bo th legs o r bo th arms have been ampu
tated and no measurements o f the miss
ing l i m b are avai lable. 

T h e n o r m a l h u m a n b o d y varies in 
height , fo rm, weight and posture, but , 
still there is a certain constancy in the 
p ropor t ions between lengths o f segments 
o f the legs, arms, and other parts o f the 
b o d y . 

Painters o r sculptors know this, and use 
the knowledge when paint ing pictures o r 
fo rming statues. Painters, for instance, 
use the length o f the face and the hand as 
a measur ing unit, while the sculptor pre
fers the length o f the foo t . 

Prosthetists can use b o t h forms in their 
work , and it will he lp greatly in f inding 
missing measurements in case o f bilateral 
amputa t ions . Fo l lowing is a list o f mea
surements based o n these findings and 
used by the prosthetists in Germany: 

3 times the foot length equals length 
f rom tuber ishi to f loor 

4 times the foot length equals length 
f rom crest o f i l ium to f loor 

5 t imes the foot length equals length 
f rom axilla to f loor 

2 times center o f knee joint minus 1 
times center o f the ankle jo in t to 
f loor equals center o f h ip jo in t to 
f loor 

3 times center o f knee to f loor equals 
center o f shoulder to f loor 

4 t imes center o f knee to f loor minus 2 
times center o f ankle jo in t to f loor 
equals the height o f a m a n 

1 times center o f h ip jo int to f loor 
equals ha l f the height o f a m a n 

1 times center o f h ip jo in t to center o f 
knee jo in t equals the length f rom 
center o f knee jo in t to center o f 
ankle jo int 

1 times center o f knee jo in t to f loor 
equals length f rom nipple to center 
o f h ip jo in t 

1 t imes center o f h ip jo in t to axilla 
equals center o f shoulder jo in t to 
wrist jo in t 

Distance f rom 1st cervical to 5th lum
bar vertebra equals 1/3 height o f 
m a n 



1 1/2 times the length from middle 
finger tip to wrist joint equals foot 
length 

1 times the foot length equals the 
length from center elbow to center of 
wrist 

Distance from middle of palm to cen
ter of elbow joint equals length from 
center of elbow joint to top of acromium 

3 times the foot length equals distance 
from acromium to middle finger tip 

Distance from left finger tip to right 
finger tip (outstretched arms) reveals 
the height of a man 

3 times the foot length equals the 
length from top of acromion to 
middle of finger tip 

The width of a hand equals half the 
length from center of wrist joint to 
the middle finger tip. 

Laurence Porten, C . P . O . , M . O 3 M . 
in cooperation with an old friend, 
William Weiss, M . O . M . 
(Master Orthopedic Mechanic) 



New Publications 

Rehabilitation of the Hand, Editors: 
J . M . Hunter, M . D . , L . H . Schneider, 
M . D . , E.J. Macklin, L . P . T . , and J .A . 
Bell , O . T . R . T h e C .V . Mosby Co. , 
Saint Louis, 1978; 720 pages plus index; 
$65 .00 . 

This b o o k is an ou tgrowth o f two inter
disciplinary symposia held in 1976 and 
1977. A s such it is a far reaching explora
t ion o f a special ized topic by surgeons 
and therapists w h o are deeply c o m m i t t e d 
to it. T h e emphasis is o n neither surgery 
no r therapy, but rather o n the interplay 
o f the two and the m a n a g e m e n t o f the 
patient's p rob lems by a team o f which the 
patient is an integral m e m b e r . T o those 
involved in prosthetic c l inc teams the 
message is familiar, but the luc id and ele
gant discussion by Dr . Paul Brand o n the 
subject is most refreshing. 

T h e b o o k covers most disabl ing cond i 
tions o f the hand , and includes sections 
o n b io feedback , prosthetics, and orthot
ics. O f part icular interest is the reprint
ing in full o f Dr . Sterling Bunnell 's classic 
article o n partial hands and reconstruc
t ion that appeared m a n y years ago in 
Artificial Limbs, with the nota t ion that 
the principles set forth at that t ime are 
still sound . As ide f rom this, little is said 
about upper - l imb prostheses, but consid
erable attention is given to training the 
upper - l imb amputee in use o f prostheses. 

Orthostics is referred to throughout the 
b o o k as splinting, and aside f rom a sec
tion devo ted to it, is related repeatedly to 
specific topics elsewhere in the v o l u m e . 

Emphasis is o n the use o f l ow temperature 
thermoplast ics and techniques readily 
e m p l o y e d by a therapist. Th i s is doubtless 
an accurate reflect ion o f the prevail ing 
state o f affairs and totally appropr ia te in 
the light o f the stress th roughout the b o o k 
o n cont inuous mod i f i ca t ion o f treatment 
modal i t ies in response to chang ing needs. 
Nonetheless, a discussion o f the orthotist's 
role in meet ing these needs, and, in par
ticular, in fabricat ing m o r e durable or
thoses for l ong term use, wou ld be useful. 

T h e b o o k contains 70 chapters f rom 72 
contr ibutors and is d iv ided into 14 sec
tions as follows: 

I - Basic Considerat ions 
I I - Evaluation 

III— T r a u m a , Fractures, and the Stiff 
H a n d 

I V — T e n d o n s 
V - Nerve Injuries 

V I - Ref lex Dystrophies and Pain 
V I I - Replanta t ion 

V I I I - Burns and C o l d Injuries 
I X - Arthritis 

X - Strokes 
X I - B io feedback 

X I I - Prosthetics 
X I I I - Splinting 
X I V - Deve lopmen t o f H a n d Centers 
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This was not written to serve as an in
t roductory text, and therefore presup
poses a certain depth o f knowledge and 
familiarity with the subject . T h e view
points put forth are those o f the surgeon 
and therapist and the b o o k is not ad
dressed to the orthotist/prosthetist . Be 

that as it may , any orthotists interested in 
the hand and in the cl inic team concep t 
o f m a n a g i n g hand rehabil i tat ion wou ld 
d o well to read this b o o k . 

Charles H . Pri tham 

Bulletin of Prosthetics Research ( B P R 
10-32, Fall 1979) 

T h e Off ice o f T e c h n o l o g y Transfer o f 
the Veterans Adminis t ra t ion announces 
the availability o f the Fall 1979 issue o f 
the Bulletin o f Prosthetics Research ( B P R 
10-32) . Th i s issue contains 541 pages , is 
well illustrated, and is available f rom the 
Government Printing Off ice for $6 .50 
plus $1 .00 postage for delivery in the 
Uni ted States. 

A n impor tan t addi t ion to the format o f 
the Bulletin o f Prosthetics Research is a 
section conta in ing progress reports f rom 
research and deve lopment units support
ed formerly by the Rehabi l i ta t ion Ser
vices Adminis t ra t ion, n o w by the Na
tional Institute for H a n d i c a p p e d Re
search. (It is h o p e d that appropr ia te reg
ular reports f rom research and develop
ment units suppor ted by other agencies 
will b e inc luded in future issues in order 
that the "Bullet in" can p rov ide its readers 
with a comprehens ive picture o f the total 
research and deve lopment effort . ) 

Also new and just as impor tan t is a sec
t ion entitled "Abstracts o f Recent Arti
cles" p repared by Joan Edelstein o f the 
N e w Y o r k University Prosthetics and Or
thotics faculty. 

T h e contents o f B P R 10-32 are: 

Articles 
Editorial —National Institute for 

H a n d i c a p p e d Research ( N I H R ) — A 

Giant Step for E x p a n d e d Rehabi l i 
tation Research — R.R. Leclair 

Therapeu t ic and E c o n o m i c Impac t o f 
a M o d e r n A m p u t a t i o n P rog ram — 

J.M. Malone, W.S. Moore, J. Gold-
stone, and S.J. Malone 

Causal Relat ionship Between Service-
Connec t ed A m p u t a t i o n and Subse
quent Cardiovascular Disorder: A 
Review o f the Literature and a Sta
tistical Analysis o f the Relat ion
ship—Senate Committee Print No. 
6, 96th Congress, 1st Session. 
Printed for the Use of the Committee 
on Veterans' Affairs 

End-Bear ing Characteristics o f Patel-
l a r -Tendon-Bear ing Prostheses — A 
Prel iminary Repor t — K. K. Katz, Z. 
Susak, R. Seliktar, and T. Najerson 

T h e Spartacus Telethesis: Manipu la to r 
Cont ro l Studies—/. Guittet, H.H. 
Kwee, N. Quetin, and J. Yelon 

A Prel iminary Evaluation o f R e m o t e 
Medica l Manipula tors — K. Corker, 

J.H. Lyman, and S.S. s 
S o m e Aspects o f H i g h Per formance In

d o o r / O u t d o o r Wheelcha i r s — G. 
Stout 

T h e Infrared Light Transmission 
Hear ing A i d — B . Leshowitz 

Reflect ions o n A u t o m o t i v e Adap t ive 
Equipment — A n Essay—E.F. 
Murphy 
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Technical Notes 
Harnessing T e c h n i q u e for Myoelec t r ic 

A r m Prosthesis — M. Solomonow, C. 
Adair, andJ.H. Lyman 

L o w Cost Assistive Device Systems for a 
H i g h Spina l -Cord Injured Person in 
the H o m e Environment — G. Schmeis-
ser and W. Seamone 

Rehabilitation Services Administra
tion, Rehabilitation Engineering 
Center Programs 

V A Rehabilitative Engineering Re
search and Development Service Pro
grams 
Sensory Aids P rog ram — Edited by H. 

Freiberger 

V A Prosthetics Center 
Repor t— A. StarosandE. Pezzer 

Departments 
Notes and News 
Recent Patents 
Abstracts o f Recent Art icles 
Publ icat ions o f Interest 
Calendar o f Events 

General Information 
B P R 10-32 and other issues still in reg

ular s tock should be o rde red f rom the Su
perintendent o f Documen t s , U . S . Gov

ernment Printing Off ice , Wash ing ton , 
D . C . 2 0 4 0 2 . 

Payment m a y be m a d e by check , 
m o n e y order , Master Charge , o r V I S A . 

A discount o f 25 percent is a l lowed o n 
purchases o f 100 o r m o r e copies o f a sin
gle issue. 

For issues f rom the pe r iod Spring 1964-
Spring 1974, which are n o longer avail
able f rom the Superintendent o f D o c u 
ments, o r for reproduct ions o f specific 
articles needed for study o r research, 
write: Editor , Bulletin o f Prosthetics Re 
search, c / o Off ice o f T e c h n o l o g y Trans
fer ( 1 5 3 D ) , 252 Seventh A v e n u e , N e w 
Y o r k , N . Y . 10001 . 

N o n U . S . Customers — International 
mai l ing regulations require special hand
ling for which there is an addi t ional 
charge o f 25 percent o f the total cost o f 
the o rder . Remi t t ance is requi red in ad
vance o f shipping by draft o n a Uni ted 
States or Canad ian Bank, by U N E S C O 
c o u p o n s o r by International Postal 
M o n e y Orde r m a d e payable to the Super
intendent o f D o c u m e n t s . These orders 
are ma i l ed via surface mai l unless funds 
are sent to cover airmail pos tage . Foreign 
cur rency o r checks will no t b e accep ted . 
All orders must be in English. 

Unit of Unit 
Stock No. Issue Title of Publication (Print) Price 

051-000-00136-2 Each (BPR 10-32) 

051-000-00130-3 Each Spring 1979 (BPR 10-31) 4 . 5 0 

051-000-00127-3 Each Fall 1978 (BPR 10-30) 4 .00 

051-000-00123-1 Each Spring 1978 (BPR 10-29) 4 .00 

051-000-00117-6 Each Fall 1977 (BPR 10-28) 5 .00 

051-000-00113-3 Each Spring 1977 ( B P R 10-27) 3 .50 

051-000-00108-7 Each Fall 1976 (BPR 10-26) 4 .00 
051-000-00099-4 Each Spring 1976 ( B P R 10-25) 3 .90 

051-000-00088-9 Each Fall 1975 (BPR 10-24) 3 .50 

051-000-00085-4 Each Spring 1975 ( B P R 10-32) 4 .25 

051-000-00082-0 Each Fall 1974 (BPR 10-22) 5 .50 

There is a $1.00 minimum for mail orders. 
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Manual for an Ultralight Below-Knee 
Prosthesis, Second Edition, A . Bennett 
Wi l son , Jr., Charles Pritham, and Mel -
vin Stills, Rehabilitation Engineering 
Center, Moss Rehabilitation Hospital, 
12th Street and Tabor Road, Philadel
phia, Pa. 19141; 68 pages; profusely il
lustrated; $5 .00 . 

This second edi t ion o f "Manua l for an 
Ultralight Be low-Knee Prosthesis" was 
publ ished to reflect changes in p r o c e 
dures deve loped as a result o f an evalua

t ion p r o g r a m involving m o r e than forty 
fittings under field condi t ions by private 
prosthetists in the Phi ladelphia area. 

T h e principles set forth in the first edi
t ion are u n c h a n g e d , but the fabr icat ion 
p rocedures have been m o d i f i e d slightly. 
T h e paper used in the second edi t ion is o f 
a quality that results in a clearer repro
duc t ion o f the m a n y pho tographs used to 
descr ibe the fabr ica t ion procedures step 
by step. 



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

Member—First 35 words - $24.00 (minimum). Additional words $1.00 each. Non-member— 
First 35 words - $36.00 (minimum). Additional words $1.50 each, (a word consists of 5 char
acters). Mail Addressed to National Office forwarded unopened at no charge. Classified Ad
vertisements are to be paid in advance; checks should be made payable to A O P A . Send to: 
Editor, A O P A Almanac, 1444 N St., N . W . Washington, D.C. 20005. N o classified ads will be 
taken by phone. 

O U R COMPANY —in the Metropolitan area 
is very active in orthotics, including wheel
chair bracing. W e plan to add prosthetics and 
need a qualified C.P. to head up the pro
fessional side of our efforts and join with the 
C.O.'s and other specialists in the expansion 
of our company. Optimal salary and other 
benefits. Please call collect: Mr. Hines or Mr. 
Kay at 617-731-9271. 

ORTHOTIST-Cer t i f i ca t ion preferred. Ex
perienced orthotist to fabricate and fit all 
types orthotic appliances. 492 bed fully ac
credited hospital and clinic located in Cen
tral, T x . where the climate is mild, within 3 
hours driving distance to all major cities. Ex
cellent benefits including 100% outpatient 
clinic services and free parking. Salary- negot
iable. Contact: Mildred Lewis, Scott & White 
Memorial Hospital, 2401 S. 31st. St., Tem
ple, Tx . 76501, call collect 817-774-2529. 
EOE. 

O R T H O T I S T - P R O S T H E T I S T - A chal
lenging new position at royal Inland Hospital, 
a 400 bed expanding regional referral hospi
tal. The successful orthotist or orthotist-pros-

thetist will design and equip new department 
and work as a team member in the Physical 
Medicine Department. Sole charge position. 
Apply to: Personnel Director, Royal Inland 
Hospital, 311 Columbia Street, Kamloops, 
British Columbia V2C 2T1. 

FABRICATION M A N U A L for Ankle-Foot 
Orthosis. Contents include Schema Prepara
tion, Stirrup Alignment & Contouring, Side
bar Deflection & Contouring, Calfband 
Forming, Assembly & Leatherwork. Price 
$6.00. Professional Staff Association of 
R L A H , 7413 Goldondrinas Street, Downey, 
CA 90242 

ORTHOTIST— Immedia te position for cer
tified or board eligible individual. Eighty-five 
(85) bed pediatric hospital with a large adult 
outpatient orthotic clientele. Located 17 
miles northwest of Pittsburgh. Competitive 
salary with excellent benefits. Send resume in
cluding salary requirements to: Joseph K. 
Wingard, Personnel Director, D . T . Watson 
Rehabilitation Hospital for Children, Camp-
meeting Road, Sewickley, Pennsylvania 
15143. An Equal Opportunity Employer. 



W E C O U L D M A K E 
A C H E A P E R 
PROSTHETIC 
SOCK 

B U T 
w e n n u ' T 
LEADERS IN THE 
INDUSTRY FOR OVER 
50 YEARS BECAUSE... 

WHERE QUALITY 
COUNTS WE NEVER 
COMPROMISE 

C A L L T O L L F R E E : 

1 - 8 0 0 - 8 2 1 - 3 0 9 4 

MISSOURI — COLLECT 816-221-0206 

FAST SERVICE AS CLOSE AS YOUR PHONE 
K N I T - R I T E , I N O . 2020 GRAND. P.O. BOX 20a. 
KANSAS CITY, MO. 64141 Phone (816) 221-0206 Toll Free (800) 821-3094 
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To Orthotics and Prosthetic 

Facilities 
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Introducing 

(PPT) 
T h e f i r s t h i g h e n e r g y a b s o r b e r 

t h a t w o n ' t " b o t t o m - o u t " u n d e r t h e 
f o r c e s o f p r e s s u r e , s h o c k a n d s h e a r 

PPT was developed by the Langer Group in conjunction with a major 
chemical manufacturer to meet the needs of podiatrists for a soft tissue supplement that 

can stand up to high energy forces without losing its shock-absorbing capabilities. 

PPT stands for Professional Protective Technology 

Protective: 
PPT will serve as a layer of protection between your 
patients and the forces of pressure, shock and shear 
without "bottoming-out" (flattening out permanently), 
hardening or taking a mold even after years of daily use. 

Not only will PPT retain 95% of its original thickness, 
but it has almost T W I C E the shock-absorbing ca
pability per unit thickness as foam or sponge 
rubber. That makes PPT ideal for protecting the foot 
against heel spurs and other bony traumata. 

PPT may be used by podiatrists as a replacement 
for any soft tissue supplement currently in use. 

Professional: 
PPT cannot be purchased over the counter. It was de
veloped by medical specialists for medical specialists. 
It can be supplied only by you for your patients. 

PPT is available in 1/16", 1/8", 1/4" and 1/2" thick
nesses. The compressive values have been established 
for each thickness, so you can predict the effect and 
adjust the thickness to achieve maximum results. 

Since PPT can easily be worked with a pair of scis
sors or a sanding wheel, pads can be constructed for 

any part of the body formerly protected with other 
foamed materials. 

Technology: 
The same technology that makes possible PPT's 
superior shock-absorbing capability, also makes PPT 
odorless and non-sensitizing. PPT has a "breathability" 
and porosity which helps the skin to remain dry and 
comfortable. 

PPT can be washed without losing its shape, thick
ness or any other property. These are important con
siderations in a material which is designed for years of 
daily use. 

PPT has set new standards by which the medical pro
fession will have to judge all soft tissue supplements. 
By virtue of its durability and performance, PPT has 
opened up new areas of application. PPT has provided 
the answer to many long-standing problems in Profes
sional Protective Technology. 

PPT is presently available by the square foot and in 
die cut insole formats... both perforated and non-
perforated. An expanded product line will be avail
able in the near future. 

For complete product specifications, prices, ordering information or a free sample kit, write: 

PROFCSSIONAl PftOTCCTIVC TCCHNOLOGV, INC. 
a subsidiary of 

The Langer Group 
Where knowledge makes the difference and technology makes it work. 

21 East Industry Court, Deer Park, New York 11729 
(516) 667-3462 (516) 242-5515 
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2 Great New Machines To Enhance The 
Skills Of The Orthotic Professional 

Nmm,, 

S1000 
The S1000 has two ultra-high speed 60" quick change belts, the new 
Quik-Adjust sole trimmer that lets you dial any size edge iron to a 
#36 while the machine is running, and a fully ducted dust control 
system that is so efficient it doesn't even need a bag shaker. The 
S1000 fits into a 50-inch space and comes with a heel breaster, 
1-9/16" wide belt, a 4'/2" bottom sander, a 4" belt, and a drum 
sander Alternate shaft configurations available 

S500 
This compact sander fits in a 40" space and may 
be ordered with any combination of two 4" or 
1-9/16" belts. Belts are a full five feet long for 
maximum cutting speed Steel brush for right 
end of shaft, heel breaster for left end, with all 
dust areas fully ported to highly efficient dust 
control system Swingaway access doors for fast 
belt changes. 

This Shaft For The Complete Finisher 

Order your S1000 to accept the combination brush-bur
nisher wheels. Mounted with bayonet fittings, the brown 
or black wheels snap on the right end of the shaft quickly, 
eliminate the need for a separate brush-burnisher unit. 
Dozens of other fittings to fit shaft end. 

/3500 Scarlet Oak BoulevaTd » St. Louis, MO 63122 

Toll free: (800 ) 325-3542; In Mo. dial (314) 225-5255. 
( | Send complete information on the S1000 
[ ] Send information on the S500 

Name 

Firm 

Address 

City, State, Zip 

Telephone 
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FREE! HANDY POCKET-SIZED 

TUBE OF AMP-AID 

% A preventative salve to be used in areas that may become irritated due to 

wearing a prosthesis, jogging, hiking, playing tennis, etc. 

% Use AMP-AID at the first sign of redness. 

5fc For an existing skin irritation or discomfort, AMP-AID gives added comfort 

and promotes healing, while you continue your activities. 

Try AMP-AID yourself 
Give your patients AMP-AID 

available in 3 /8 oz. and 1-3/4 oz. 

Mai l t h i s coupon for a free sample 

For a FREE 3 /8 oz. sample tube of AMP-AID 
ointment, send this coupon to: 

A d d r e s s ^ 

City, State, Zip. 

S K I E R S * N O I t W ^ S 

N D E R E D 
-AID CUhfTMENT 
'oily w 

^ 

O 44135 

S U P P L Y C O . 
4 6 6 6 Manufacturing Rd. 
Cleveland, Ohio 4 4 1 3 5 
Phone: a .c . 2 1 6 - 2 6 7 - 5 7 7 5 
Orthotic & Prosthetic Parts & Supplies 
Pau l E L e i m k u e h l e r , C P p res iden t 

A M P - A I D is distr ibuted by 

Kings ley Mfg. C o . 
Knit Rite, Inc. 
O h i o W i l l o w Wood C o . 
PEL Supply C o . 
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Applied Technology - OTTO BOCK Above Knee Prostheses 
For m o r e than 11 years the O T T O B O C K Lower Extremity Modular S y s t e m 

has proven itself m the s u c c e s s f u l Prosthetic M a n a g e m e n t of Patients around the wor ld 

This s u c c e s s is d u e not only to the well d e s i g n e d modular c o m p o n e n t s , 

but a l so to the application t e c h n i q u e s that O T T O B O C K d e v e l o p e d , 

l e s e t echn iques are presented in our Technical information Bulletins 3 6 , 3 7 , 3 8 , 3 9 and 4 0 . 

Through publication of t h e s e Technical Information Bulletins 

O T T O B O C K is building a technical resource library for the Orthopedic Field. 

610 Indiana Avenue North Minneapolis Minnesota 55422 



P R E F A B R I C A T E D 
M I L W A U K E E 

G I R D L E S 
• Designed with even 3/16 thickness consistency throughout. 
• Made in either medium or low density polyethelene. 
• Extra high form for high curve correction. 
• Available in seven standard sizes. 
• Available in complete assembly from measurements or 

negative cast. 

(Measurement & technique instructions available.) 

a c e o r t h o p e d i c c o m p a n y 
11913 So. Prairie Ave.. Hawthorne, Calif. 90250 • Phone (213) 644-9336, 644-5597 

Can be easily foried in the 
office, clinic or hospital (de
tailed instructions provided.) 

The noldable insert provides 
low pressure total contact sup
port for the lumbosacral area. 
The double walled binder provides 
anterior support; but p e n i t s 
enough lotion for functional 
activities. 

L U M B O S A C R A L 

iACK B R A C E 
FORMED DIRECTLY ON THE PATIENT 

CONSISTS OF A T H E R M O P L A S T I C INSERT 
WHICH F I T S INTO THE POCKET OF A 
HEAVY DUTY E L A S T I C BINDER WITH 
VELCRO F A S T N E R S . 

I TEH WAIST SIZE PRICE 

Binder with 
one insert 

Siall 24" - 30" 
Nediua 32" - 38" 
Large 40" - 46" 

Ex. La. 48" - 54" 
30.00 

Extra Binder All Sizes 18.00 

O N T O U R 

O R M P R O D U C T S 

35 R Holiday Lane 
Greenville, PA 16125 
412-588-8641 
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Footwear for 
every need 

R O V E R 
Black, white, beige, 
blue, green, brown or 
taupe leather colors. 

S T R O L L 
In genuine 
tan deerskin leather, 

• L e a t h e r s o l e s a n d h e e l s 

• L o n g c o u n t e r s 

• Extra s t r e n g t h s t e e l 
s h a n k s 

• G o o d y e a r wel t 
c o n s t r u c t i o n 

R I N G S 
Biack, camel, 

bone, white, blue or 
red leather colors. 

Lightweight crepe sole 
Excellent for sensitive 
and insensitive feet 
Removable depth inlay 
for corrective appliances 

Please send for our FREE IN-STOCK catalog! 

DREW SHOE CORPORATION 
252 Quarry Road, Lancaster, Ohio 43130 Phone: 614/653-4271 
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VELSTRAP® Fasteners. 
The Instant strap for tough jobs 
V E L S T R A P f a s t e n e r s , t h e r e a d y - t o - u s e s t rap 
that g o e s o n quickly, h o l d s s e c u r e l y . 
Reliable VELCRO® hook and loop fasteners in a ready-to-use 
strap with "cinch" ring. Easy to use: slip end of strap through 
ring, cinch it back on itself to fasten securely. The cinch ring 
acts like a pulley, almost doubling the closing force, and 
allowing strap to be pulled down tight when needed. Use as 
instant strap for splints and braces, or for holding therapy 
weights to wrists and ankles. May be used to bundle cables or 
restrain heavy equipment. Strong, lightweight, and completely 
adjustable, strap opens and closes thousands of times with 
little sign of wear. Adjusts quickly and easily, yet holds firmly. 
Washable, autoclavable. Available in 1", 11/2", and 2" widths, 
lengths to 48 inches; beige color. 
Contact your supplier today 
IMPORTANT TO REMEMBER: All hook and loop 
fasteners look much alike. But they don't 
function that way. For dependability's 
sake, demand the best—VELCRO brand. 
You can't afford less. 

SMALLEY & BATES, I N C . ^ ^ ^ ^ B i 
88 Park Avenue, Nutley. New Jersey 07110 



A clear comparison. 
Note the clarity of the orthosis on 

the right when compared to the orthosis 
on the left. 

The orthosis on the right is con
structed from Thermo-Vac Clear Plastic, a 
new thermoplastic polymer that's an ex
cellent material for the fabrication of a 
wide variety orthotic and prosthetic 
devices. 

Thermo-Vac allows you to see 
through your orthotic or prosthetic device 
to detect pressure areas and intimacy of 
fit. Skin blanching around bony promi
nences and skeletal deformities are easily 
detected. And after visually determining 
the extent of contact support the Thermo-
Vac material may be reformed with the 
application of heat. 

F o r q u i c k , e a s y order ing u s e 

T h e r m o - V a c S h e e t s 
2 ' X 2 ' X .0625 — T 1 4 - 2 0 3 - 0 1 0 0 
2 ' X 2 ' X .125 — T 1 4 - 2 0 3 - 0 2 0 0 
2 ' X 2 ' X .1875 — T 1 4 - 2 0 3 - 0 3 0 0 
2 ' X 2 ' X .250 — T 1 4 - 2 0 3 - 0 4 0 0 
2 ' X 4 ' X .0625 — T 1 4 - 2 0 2 - 0 1 0 0 
2 ' X 4 ' X . 1 2 5 — T 1 4 - 2 0 2 - 0 2 0 0 
2 ' X 4 ' X .1875 — T 1 4 - 2 0 2 - 0 3 0 0 
2 ' X 4 ' X .250 — T 1 4 - 2 0 2 - 0 4 0 0 
4 ' X 4 ' X . 0 6 2 5 — T 1 4 - 2 0 1 - 0 1 0 0 
4 ' X 4 ' X .125 — T 1 4 - 2 0 1 - 0 2 0 0 

The advantages of Thermo-Vac are 
clear. You fabricate a device that's 
without pressure areas or large deviations 
from the skeletal form while your patients 
receive an orthotic or prosthetic device 
they can live with - comfortable and 
functional. 

4 ' X 4 ' X .1875 — T 1 4 - 2 0 1 - 0 3 0 0 
4 ' X 4 ' X .250 — T 1 4 - 2 0 1 - 0 4 0 0 

T h e r m o - V a c R o d S t o c k 
3 /16" Diameter Rod S tock — T 1 5 - 4 0 0 - 0 0 0 0 

United States Manufacturing Company 
180 North San Gabriel Blvd., P.O. Box 5030, 
Pasadena, California 91107 U.S.A. (213) 796-0477 
Cable: LIMBRACE, TWX No.: 910-588-1973 

t h e f o l l o w i n g p r o d u c t n u m b e r s : 
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WHAT'S YOUR COST? 
ORTHOTIC/PROSTHETIC 

Leather Parts 
Did you ever stop to think about what it costs you in direct labor 
to lay out and finish each O & P leather part? 
We can provide you f r o m s t o c k the highest quality products at a 
fraction of your cost. 

Write us for our complete catalog and compare. Better yet, give 
us a call today. We'll be happy to help in any way we can. 

X X 



President Bill Hamilton and Immediate Past President Bill Brady announce that the American Orthotic and Prosthetic Association has pub
lished a book entitled Selected Reading—A Review of Orthotics and Prosthetics which presents an outstanding review of orthotic and pros
thetic procedures. M r . Brady and M r . Hamilton have announced that as a membership benefit each A O P A m e m b e r will receive a free copy. 

The American Orthotic and Prosthetic Association 
(AOPA), representing firms thai manufacture and fit 
orthoses and prostheses (braces and artificial limbs), is 
publishing a book entitled Selected Reading—A Review 
of Orthotics and Prosthetics, to fill a long-standing need 
for a comprehensive orthotic and prosthetic reference. 
AOPA has recognized the needs of the orthotist, the 
prosthetist, and the entire rehabilitation clinic team re
garding a good reference book. 

Mr. Brady and Mr. Hamilton state that this book is the 
first of its kind and is not only a must for every orthotist 
and prosthetist, but also a requirement for the library of 
every medical doctor, physical therapist, occupational 
therapist and nurse who work with orthpedically handi
capped. 

The prosthetist is a key member of the rehabilitation 
team that returns an amputee to a productive life. The 
orthotist works with a similar team to do the same for 
the person requiring a supportive device. 

"Reference texts are the foundation of every profession. 
Books like this are long overdue." 

Ted Thranhardt 

'This anthology will be an invaluable resource to the 
many dedicated orthotists, prosthetists, therapists, and 
physicians." 

Michael Quigley 

ORTHOTICS AND PROSTHETICS 

'Selected R e a d i n g — A Review of Orthotics and 
Prosthetics is a long needed reference book of or
thotic and prosthetic procedures. 

'Essential reading for orthotists, prosthetists and 
every member of the rehabilitation clinic team 
working with the orthopedically handicapped. 

'Published by the American Orthotic and Pros
thetic Association (AOPA) and endorsed by the 
Presidents of the American Board for Certifica
tion in orthotics and prosthetics and the Ameri
can Academy of Orthotists and Prosthetists. 

'A must for every medical library. 

Regular price $22.50. 

Please send coupon and $22.50 plus $1.75 for handling and mailing 
to AOPA, 1444 N. Street, N.W., Washington, D.C. 20005 

Name 

Address 
City Slate -Zip, 



American Orthotic and Prosthetic Association 
1444 N Street, N. W . 

Washington, D.C. 20005 


