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Legg-Pe r thes ' d i sease , o s t eochondros i s 
o f the femoral head , is a cond i t i on that 
affects the femoral head o f pre -adolescents , 
pr imar i ly boys o f three to ten years of age . 
For some u n k n o w n reason, the femoral 
head suffers an ep i sode of avascular necro
sis fol lowed b y spon taneous regenera t ion 
of the b o n e . Dur ing the process , the head is 
mal leab le , and , if sub jec ted to deforming 
forces, wi l l adopt a f lat tened aspect that can 
eventual ly cause pa in and arthri t is . 

To preclude this poss ib i l i ty , a n u m b e r o f 
t rea tment s c h e m e s have b e e n deve loped 
over the years . M a n y o f t hem rely on the 
so-cal led con t a inmen t theory. T h i s holds 
that , if the femoral head is he ld ins ide the 
ace tabu lum as the b o n e regenera tes , it wil l 
adopt a normal congruen t aspect . To 
ach ieve the pos i t ion of con ta inmen t , the 
femur is abduc ted and internal ly rotated. 
In addi t ion to these cr i ter ia , the Trilateral 
Per thes O r t h o s i s 1 endeavors to u n w e i g h t 
the femur w i th ischial-gluteal we igh t -
bea r ing . In contras t , the Toronto O r t h o s i s 2 

rel ies on bi lateral abduc t ion and internal 
rotat ion and d i spenses w i th the we igh t -
bea r ing c o m p o n e n t , and the Scot t i sh Ri te 
O r t h o s i s 3 re l ies solely on bi lateral a b 
duct ion . 

T h e or thos is desc r ibed in this article is 
essent ia l ly the same as w a s or iginal ly de
sc r ibed by M i h r a n A . Tachdj ian , M . D . and 

Loren D . Jouet t , C . P . O . in the i r article o f 
1968. Tha t or thos is (Figure 1) inc luded a 
media l upr ight w i th knee j o in t and drop 
lock and a pat ten b o t t o m . A n ischia l -g lu
teal b r i m u n w e i g h t e d the affected h ip . T h e 
media l edge o f the b r i m was purpose ly fit 

Figure 1: Trilaterial orthosis as originally described 
by Tachdjian and Jouett. 



h igh e n o u g h to cause discomfort if the pa
t ient adducted to 20° or less . T h i s , in c o m 
b ina t ion wi th the l eng then ing o f the distal 
c o m p o n e n t s , encouraged abduc t ion . T h e 
pos te r ior por t ion of the socket , p roximal o f 
the i schia l seat , w a s fit h i g h to e n c o m p a s s 
the infer ior por t ion o f the bu t tock and to 
b lock external rota t ion. T h i s , in c o m b i n a 
t ion wi th the strap on the s h o e , encouraged 
internal rotat ion. 

T h e c o m b i n a t i o n o f the three fac tors— 
unwe igh t i ng of the l i m b , abduc t ion , and 
internal ro ta t ion—strove to accompl i sh the 
goals of pro tec t ing the d i seased h ip and 
m a i n t a i n i n g it in the proper pos i t ion for 
hea l ing . T h e st irrup w a s r ivet ted to the 
shoe and free to m o v e up and d o w n and 
rotate on the round sl ide guide ex tens ion 
bar . A spr ing r u n n i n g from the e n d of the 
sl ide gu ide ex tens ion to the s t i rrup pro
v i d e d suspens ion , a n d a 2"-2 1/2" c o m p e n 
satory lift on the contralateral shoe c o m 
pleted the or thot ic des ign . 

The re have b e e n , o f course , o the r de 
s igns s imi la r to the des ign o f Tachdj ian and 
Joue t t . W r i t i n g in 1970, G l imche r , Rad in , 
and A m r i c h 4 de sc r ibed an or thos i s they 
referred to as the Pogo St ick Brace (Figure 
2) . L ike the Trilateral Or thos i s , th is dev ice 
incorpora ted p rov i s ions for ischial -gluteal 
we igh t -bea r ing , abduc t ion , and internal 
rotat ion. Unl ike the Trilateral O r t h o s i s , it 
a t tempted to reduce forces on the h ip to the 
abso lu te m i n i m u m b y reduc ing the act iv
ity of the h ip abductors . T h e authors cor
rectly a rgued that the muscula r forces act
ing on the h ip were , in some phases o f gait , 
m a n y t imes the b o d y we igh t a n d ci ted in 
suppor t o f this fact the work o f Inman , 
Paul , and Rydel l . T h e i r dec i s ion to e l imi 
nate the abduc t ion forces on the h ip is , of 
course , a logical ex tens ion o f the dec i s ion 
to e l imina te w e i g h t - b e a r i n g . 

Th i s ob jec t ive of e l imina t ing abduc t ion 
forces was to b e accompl i shed not just b y 
pu t t ing the h ip abductors in a re laxed po
s i t ion , b u t also b y d e n y i n g the lever arm 
(the leg in this case) any purchase . To this 
end , there was n o r ig id a t t achment to the 
pa t ien t ' s leg distally. A n "ank le b a n d re
t a ine r " cons i s t ing of spr ing steel , abou t 12 
inches long, and b e n t in a " U " shape , was 
fas tened to the weigh t -bear ing pylon tube . 

A loose Velcro® strap laterally comple ted 
the re ta iner . T h i s re ta iner and its strap 
were loose e n o u g h that n o mechan ica l pur
chase could b e o b t a i n e d by the leg. Indeed , 
the parents of the chi ld b e i n g fitted were to 
modify h i s pants legs to very loose overs ize 
bel l b o t t o m s so that no s tabi l iza t ion from 
that source could b e ob t a ined . A shoulder 
strap to suspend the or thos i s w a s to b e 
worn , as wel l as a spr ing wire dorsif lexion 
ass is t o r thos i s o n the involved s ide . A 
3 1/2"-4" bu i ldup on the contralateral shoe 
comple ted the prescr ip t ion . T h e authors 
stated that the first chi ld had b e e n fitted in 
March of 1964 and that at the t ime of wri t 
ing , 24 chi ldren had b e e n fitted. 

Figure 2: Pogo stick brace as described by Glimcher, 
Radin, and Amrich. Illustration reprinted from the 
original article (4) and used with the permission of the 
editor and authors. 



Figure 3: Abduction orthosis described by Birkeland 
and Zettl. Illustration reprinted from the original ar
ticle (5) with the permission of the editor and authors. 

In 1974, Bi rke land and Z e t t l 5 desc r ibed 
ano ther var ia t ion on the same t h e m e . Th i s 
(Figure 3) cons i s t ed of the n o w famil iar 
plast ic trilateral socket , a media l weight -
bea r ing pylon tube , and an abduc t ion ba r 
a t tached to the pat tern bo t t om and to the 
pa t ien t ' s shoe to hold the leg in abduc t ion 
and in ternal rota t ion. A shoulder strap and 
s o m e t i m e s a S i l es ian b a n d were used to 
suspend the or thos i s , and , l ike the pogo 
des ign , n o prov is ion w a s m a d e for knee 
f lexion. 

B i rke land and Zett l del iberate ly e l imi 
nated all m o v i n g parts from the or thos is 
and ci ted as the advantages of such a 

m o v e ruggedness of des ign and m i n i m a l 
m a i n t e n a n c e . Apparent ly , little res t r ic t ion 
of pa t ien t ' s act ivi t ies were exper i enced , for 
t hey d e s c r i b e d i n s t a n c e s o f c h i l d r e n 
c l i m b i n g t rees , r id ing b i cyc le s , and play
ing baseba l l wi th the or thosis on . T h e au
thors s ta ted that they had had six years 
exper ience w i th th is des ign and that it w a s 
the i r prescr ip t ion of cho ice for unilateral 
invo lvement . For ins tances of bi la teral in
vo lvemen t they re l ied on the N e w i n g t o n 
and Toronto or thoses . 

B i rke land and Zet t l , as did the o ther au
thors c i ted , desc r ibed the use of a shoe lift 
(approximately 2 1/2"-3 1/2") on the oppos i te 
s ide. T h e y felt that use of such a lift was 
necessa ry to prevent the chi ld from bea r ing 
we igh t on the involved l i m b . W i t h o u t the 
lift it wou ld b e poss ib le to flex the knee of 
the sound s ide , adduct the h ip of the in
vo lved leg, and b e a r we igh t th rough the 
abduc t ion bar . T h e use of a lift on the 
s o u n d s ide mean t that so m u c h flexion of 
the invo lved h ip w o u l d b e necessary that it 
wou ld qu ick ly b e c o m e uncomfor tab le . 

In contrast , the trilateral or thos is de
pends on the length of the media l suppor t 
b a r and pat ten b o t t o m as wel l as the dis
comfort of the media l b r i m to hold the leg 
in abduc t ion . T h i s , of course , obvia tes the 
expense o f ob t a in ing and m a i n t a i n i n g a lift 
o n the oppos i t e shoe . 

It has also b e e n argued that a shoe lift is 
necessa ry to protect the d i seased h ip 
should the pa t ien t adduct it. T h e theory is 
that i f the chi ld is not w e a r i n g a shoe lift, 
and if he adducts the involved l i m b , then a 
state of pelvic ob l iqu i ty will result and an 
ex t reme amoun t of the femoral head will b e 
exposed laterally. If h e is wear ing a shoe lift 
on the oppos i te s ide , a n d if he should ad
duct to the neutral pos i t ion , at the very 
least , he wil l not b e expos ing an ex t reme 
propor t ion o f the femoral head even i f the 
pos i t ion is undes i rab le . 

T h e p rob lem wi th this a rgument is that if 
the pat ient is f i t ted w i th a shoe lift, and if 
the pelvis is to b e level , then the or thos i s 
mus t b e adjusted to es tab l i sh a level pelvis . 
T h e result is the same re la t ionship as wi th 
out a shoe lift, only the ch i ld is 2 " - 3 " taller. 
In contrast to this theory, the authors con-



Figure 4: View of orthosis showing relationship of 
parts and proper nomenclature. 

Figure 5: Tracing and measurements required. Solid 
line indicates the portion to be traced. Dotted line 
indicates patient's position. 

t end that the media l b r im should b e rel ied 
on to prevent adduct ion past a pos i t ion of 
20° abduct ion and should b e deliberately 
modi f ied so as to b e uncomfor tab le in th is 
pos i t ion . 

As or iginal ly desc r ibed b y Tachdj ian and 
Jouet t , the trilateral or thos is (Figure 1) w a s 
fabr icated wi th a s l ide guide ex tens ion bar 
m o u n t e d on the lateral s ide of the distal 
knee jo in t upr ight and unsuppor ted distally. Clinical exper ience in Chat tanooga , 
Tennessee led to the conc lus ion that th is 
a r rangement was too weak , and Durr-Fillauer adopted the presen t des ign (Figure 4) 
in the ve rs ion it n o w marke ts . Dates on the 
b luepr in t s o f parts for the prefabr ica ted 
kits reveal that work b e g a n in the early part 
of 1969. T h e present day des ign has re
m a i n e d subs tan t ia l ly u n c h a n g e d s ince 
then. 

Original ly , w h e n or thoses were central ly 
fabr icated, it was specif ied that the or tho-

tist mus t furnish full m e a s u r e m e n t s and a 
mold of the pat ient for the we igh t -bea r ing 
b r im . Howeve r , as was often the case , orthotists neglec ted to secure an impress ion 
of the pa t ient ' s leg before d i smi s s ing h i m 
from the office. As a conven i ence to orthotists in this p red icament , w e wou ld en 
deavor w h e n e v e r poss ib le to furnish a 
laminated b r i m from one of the mode l s on 
hand , se lected on the bas i s of the m e a 
su remen t s furnished b y the or thot is t . The 
resul t ing b r ims proved to b e so sui table 
that s o m e or thot is ts b e g a n order ing o n the 
bas i s o f measu remen t s a lone. O v e r a 
per iod o f four years , from 1 9 7 1 - 1 9 7 5 , a 
comple te range of b r im s izes accumula ted . 
Today, prefabr icated b r i m s are avai lable in 
a range of fourteen s izes , from 10 1/2"-17", 
in one -ha l f inch inc remen t s . 

Ind ica t ions for use of the Trilateral Per
thes Or thos i s inc lude t rea tment of uni lat
eral Legg-Per thes d isease in pre-adolescents. W h i l e the or thos is m a y b e used b i 
laterally, cons idera t ion should b e g iven to 
or thoses i n t ended for bi lateral involve
ment , such as the Scot t i sh Ri te Or thos i s . 



Exper ience has s h o w n that use of the trilat
eral or thos is bi lateral ly can b e very un
comfor tab le in the p e r i n e u m as wel l as dif
ficult to walk on. 

OBJECTIVES OF THE 
TRILATERAL PERTHES 
ORTHOSIS 

1. To hold the h ip in a pos i t ion of 
a. 30 degrees abduc t ion 
b . 1 0 - 1 5 degrees in ternal rotat ion 

2 . T h e app l i ca t ion of i sch ia l -g lu tea l 
we igh t -bea r ing to u n w e i g h t the h ip 

3. To permi t ambula t ion 

FABRICATION 
M e a s u r e m e n t s & Tracing: (Figure 5) 

1. Pa t ien t pos i t ion: A mid-sagi t ta l l ine , 
longer than the pat ient , is drawn on a 
shee t o f paper , and the pa t ien t is 
cen te red on the l ine: 
a. sup ine and wi th sp ine a l igned in a 

s traight m a n n e r 
b . sound l imb parallel wi th mid -

sagittal l ine 
c. affected l i m b — 3 0 degrees h ip a b 

duct ion , neutral ro ta t ion, knee 
ex tended , ankle neutral . 

2. Trace the affected l i m b from per i 
n e u m media l ly to above the iliac crest 
laterally. 

3. Indica te on t racing: 
a. p lantar surface of the foot 
b . knee jo in t center 
c. p e r i n e u m 
d. proximal edge of greater t rochan

ter of affected l imb (in 30 degrees 
o f abduc t ion ) . 

4 . Measu re and record on m e a s u r e m e n t 
shee t : 
a. length from plantar surface of the 

affected foot to the p e r i n e u m 
b . length from plantar surface to 

center of knee 
c. c i rcumference at p e r i n e u m 
d. c i rcumference 4" (10 .2cm) distal of 

the p e r i n e u m 

e. ana tomical anter ior -pos ter ior di
amete r from the ischial tuberos i ty 
to the adductor longus t endon 

f. med ia l - l a t e ra l d i a m e t e r at the 
p e r i n e u m and perpendicu la r to 
the long axis o f the leg. 

CASTING 
1. Drape pat ient w i th appropria te s ized 

cot ton s tockinet te from the wais t to 
the distal th igh on the affected s ide . 
S tock ine t te should b e slit media l ly to 
fit abou t p e r i n e u m and secured wi th 
an elastic strap and c lamps . If the cast 
is no t ex tended b e y o n d mid - th igh , it 
can a lways b e r emoved wi thou t cut
t ing. 

2 . Pos i t i on pa t i en t s t and ing on the 
s o u n d leg wi th pelvis level . The h a n d 
on the sound s ide is used to hold on to 
a table edge , cha i r back or some s imi 
lar ob jec t for ba lance . A box o f an ap
propr ia te s ize should b e used to rest 
the foot, and hold the leg in proper 
pos i t ion . 

3. U s e an inde l ib le penci l to mark on the 
s tockine t te the fol lowing landmarks : 
a. i schial tuberos i ty 
b . adducter longus t endon 
c. greater t rochanter 
d. super ior edge of the iliac crest 
e. p e r i n e u m 
f. mid- th igh 
g. us ing po in t s a, b , d, and e as a 

gu ide , draw a smoo th f lowing l ine 
to indica te proximal t r im l ine of 
socket . Inc lude the gluteus maximus poster ior ly ins ide the t r im 
l ine (Figure 7 ) . 

4 . W r a p the leg from above the proximal 
t r im l ine to the mid- th igh wi th the 
plaster of paris b a n d a g e . Before the 
b a n d a g e se ts , use the hands to inden t 
it and form the media l b r i m , Sca rpa ' s 
t r iangle , and pos ter ior seat . T h e is
chia l seat should b e perpendicular to 
the floor and the media l b r i m should 
b e parallel wi th the l ine of progres
s ion . 



Figure 6: Assembled orthosis showing relationship to 
patient's leg and vertical and horizontal reference 
lines. 

5. R e m o v e the cast w h e n it has set. T h e 
cast is sealed shut distally, the b r i m s 
are ex tended proximal ly to the he igh t 
o f the lateral edge , and the nega t ive 
mode l is poured wi th plaster of par is . 

MODIFICATION OF THE 
POSITIVE MODEL 

T h e pos i t ive mode l is modi f i ed in a 
fashion s imi la r to a quadri la teral socket : 

1. T h e A-P d iamete r of the b r i m m e 
dially is 1/4" ( 7 m m ) - 1 / 2 " ( 1 3 m m ) less 
than the recorded ana tomica l d i am
eter depend ing on size o f the pat ient 
and muscula ture . 

2 . T h e i schia l she l f is hor izonta l w i th the 
mode l in the des i red pos i t ion of 30 
degrees abduc t ion . 

3 . T h e M - L d iamete r o f the socket is the 
same as the recorded ana tomica l di
ameter , or n o greater than the proxi 
mal c i rcumference d iv ided b y three . 

4 . T h e media l b r i m is parallel to the l ine 
of p rogress ion and flared. It should b e 
h igh e n o u g h to i m p i n g e u p o n the 
pub ic r amus in less than 2 0 ° - 2 5 ° of 
h ip abduc t ion and 1/2" ( 1 3 m m ) - 3 / 4 " 
( 2 0 m m ) wide . 

5 . T h e proximal c i rcumference is re
duced 1/2" ( 1 3 m m ) - l " ( 2 5 m m ) less 
than the recorded c i rcumference , de
pend ing on pa t ien t s ize and t i ssue 
f i rmness . 

6. T h e distal c i rcumference is r educed to 
ana tomica l measu remen t . 

7. T h e pos te r ior b r i m is 3/4" ( 2 0 m m ) 
w i d e at the ischial tuberos i ty and ta
pers to no th ing laterally. 

8. Laterally the he igh t of the b r i m is at 
the iliac crest and poster ior ly it curves 
in a smoo th f lowing l ine to enc lose the 
infer ior por t ion of the gluteus maximus. Anter ior ly ove r the Sca rpas ' tri
angle and laterally of it, the b r i m 
flares ou tward for comfort and is 
t r i m m e d low enough to prevent im
p i n g e m e n t of the A S I S . Lateral of th is 
po in t it rapidly turns p rox imal to a 
po in t on the lateral s ide jus t infer ior of 
the iliac crest. T h e b r im in this reg ion 
exh ib i t s an outwardly rad iused edge 
to prevent pressure from a sharp edge 
w h e n the leg is abduc ted . 

LAMINATION 
1. T h e appropr ia te s ized trilateral k i t is 

se lected from a m o n g those avai lable 
(see Table 1 ) . 

2 . T h e modi f i ed pos i t ive mode l is pre
pared for vacuum lamina t ing in the 
usual fashion . 



Table 1. 

3. O n e layer of one-ha l f ounce dacron 
felt is appl ied to the mode l wi th ad
di t ional str ips abou t the b r i m . T w o 
layers of nylon s tockinet te are ap
pl ied ( three for large s izes ) . 

4 . T h e inser t furnished wi th the trilat
eral kit (e i ther # 3 1 3 7 or # 3 1 3 8 de
p e n d i n g on s ize) is con toured to fit 
abou t the mode l so that the longi tu
dinal por t ion of the inser t l ies a long 
the mid- l ine o f the media l wall of the 
mode l and parallel to the long axis . A 
p iece of scrap s ta inless steel appro
priately s ized (as long as the inser t 
and the same s ize as the knee j o in t 
upr ight) is se lec ted , secured in place 
to the inser t wi th a cap head screw 
proximal ly , and the adjus tment cl ips 
of the inser t are formed around it 
distally. Th i s p iece of s ta inless steel is 
a l amina t ing d u m m y and wil l form a 
recessed channe l in the l amina t ion 
for the proximal upr ight . 

5. T h e screw holes of the inser t are 
g reased w i t h vase l ine and it is 
wrapped in f iberglass . It is sand
w i c h e d b e t w e e n four layers of f iber
glass , and gauze is u sed to securely 
wrap it in place on the mode l . T h e 
f iberglass should extend jus t short of 
the t r iml ines . 

6. A n addi t ional two layers of nylon 
s tockinet te are appl ied ( three for 
large s izes) . 

7. T h e mode l is l amina ted wi th an 80 /20 
m i x of r ig id and flexible polyes ter 
res in . 

8. O n c e the l amina t ion has reached its 
peak exo the rm and wh i l e it is still 
p l iab le , a knife is used to t r im the 
p rox imal and distal t r im l ines ex
pos ing the distal e n d of the inser t and 
the l amina t ing dummy. The knife is 
u sed to r emove the l amina t ion from 
over the l amina t ing d u m m y whi l e 
leav ing the adjus tment cl ips of the 
inser t enc losed in plast ic . T h e cap 
head screw is r emoved and the 
l amina t ing d u m m y is dr iven out 
distally us ing a h a m m e r and p in 
punch . T h e socket is r emoved from 
the model wh i l e still wa rm. 

9. T h e socket is t r immed as fol lows: 
a. proximal—described under Mod

if icat ion of Pos i t ive M o d e l . 
b . d i s ta l—perpendicu la r to long axis 

and at level of distal e n d of insert . 
c. lateral keyho le—prox imal ly , the 

cutout is as h igh as the proximal 
edge of the greater t rochanter and 
as w i d e in the anter ior and post-



er ior d i m e n s i o n , distally the cut
out mee t s the distal edge in 
smooth f lowing curves . 

d. T h e screw holes (8-32 for small 
3 1 3 8 , or 10-32 for large 3137) are 
drilled clear and re tapped. 

e . All edges are f in ished and buffed. 

LAYOUT 
(Figure 6) 

1. Draw a l ine parallel wi th the lon
gi tudinal (parasagit tal) axis of the leg 
a n d 1/4" ( 7 m m ) med ia l of the media l 
condy le o f the knee from the per i 
n e u m to a po in t wel l distal o f the foot. 
T h i s b e c o m e s the media l longi tud i 
nal reference l ine and the or thos i s 
wil l b e laid out along it. 

2 . Transfer the he igh t s o f the knee jo in t 
cen te r and o f the p e r i n e u m to the 
drawing measu r ing proximal from 
the sole of the foot. 

3. Draw a l ine parallel and 3/4" ( 2 0 m m ) 
distal of the ana tomica l knee jo in t 

center . Th i s wil l b e the or thot ic k n e e 
j o in t center . T h e or thot ic knee j o in t is 
fit distal to the anatomical so that 
w h e n the pa t ien t knee ls , we igh t wil l 
be transferred th rough the or thos i s 
and not through the leg. 

4 . Draw a l ine parallel and 1 3 /4" (45 m m ) 
distal of the sole of the foot. Th i s is 
c learance for the pat ten bo t tom. 

5. Draw a l ine perpendicu la r wi th the 
midsagi t ta l l ine such that it in tersects 
the point def ined b y the pa t ten bo t 
tom l ine (step 4 above ) and the media l 
longi tudinal reference l ine (s tep 1 ) . 
T h i s is the floor l ine and it , in con
junc t ion wi th the two l ines m e n 
t ioned in s teps 4 and 5, def ines the 
pos i t ion of the pat ten bo t tom. 

ASSEMBLY OF THE 
ORTHOSIS 

(Figures 4 , 7) 

1. T h e knee j o in t a s sembly is la id out 
a long the med ia l reference l ine and 

Figure 7: Layout of reference lines on the tracing for construction of the orthosis. 



the knee suppor t b a r ( # 3 1 1 1 or 
# 3 1 1 2 ) is con toured proximal ly so 
that the distal surface of the r u b b e r 
b o t t o m ( # 3 1 1 8 ) o f the pa t ten b o t t o m 
( # 3 1 1 4 , # 3 1 1 5 , # 9 4 3116) l ies paral
lel to , and on , the floor l ine . 

2 . Con tou r the adjus tment clip o f the 
pat ten b o t t o m upr ight about the 
suppor t ba r and adjust the upr ight 
and suppor t b a r to the p roper 
length . 

3. To r emove excess mater ia l from the 
suppor t bar , cut it off 1/2" (13 m m ) 
distal to the distal screw ho le of the 
pa t ten bo t tom plate upr ight . 

4 . Drill and coun te r s ink a hole (8-32 
b o d y drill) for the a t tachment screw 
at the distal sc rew hole o f the pa t ten 
b o t t o m plate. 

5 . A s s e m b l e the upr ight gu ide b a r 
( # 3 1 2 1 , # 3 1 2 3 , # 3 1 2 5 , # 3 1 2 6 , 
# 3 1 2 7 , # 3 1 2 9 , or # 3 1 3 1 ) and the 
pa t ten b o t t o m plate. In a fashion 
ident ica l to s teps 2 , 3 , & 4 above , 
the distal upr ight of the knee jo in t 
( # 3 6 5 , # 3 6 6 , # 3 6 1 , # 3 6 2 , # 3 7 1 , 
# 3 7 2 , # 3 7 5 , o r # 3 7 6 ) is cut to length 
and it and the upr ight gu ide bar are 
a s semb led together . 

6. Excess material is removed from the 
p rox imal knee jo in t upr ight ( # 4 0 0 , 
# 4 0 2 , # 4 0 3 , or # 4 0 4 ) so that the m e 
dial b r i m co inc ides w i t h the per i 
n e u m . A screw hole (8-32 b o d y drill 
# 1 9 ) is dri l led and coun te r sunk in 
the upr ight for a t t achment to the 
p rox imal ho le o f the inser t in the 
trilateral socket . 

7. T h e or thos is is d i s a s sembled and all 
cut edges are smoothed and rounded 
and it is f in i shed in the usual fash
ion. 

8. T h e hee l o f the shoe is r emoved and 
a " D " r ing on a lea ther chafe is s ewn 
b e t w e e n the wel t and the sole in the 
v ic in i ty of the first metatarsal head . 

9 . T h e s t i r rup ( # 2 0 0 1 , # 2 0 0 2 , o r 
# 2 0 0 4 0 ) is r ive ted to the shoe in the 
usual fashion. If des i red , a layer of 

lea ther can b e used to cover the area 
of the st i rrup. 

1 0 . T h e l o c k c o l l a r ( # 3 1 0 5 L G o r 
# 3 1 0 5 S M ) , c o m p r e s s i o n s p r i n g 
( # 3 1 0 7 or # 3 1 0 9 ) , s l id ing collar 
( # 3 1 0 8 or # 3 1 0 6 ) wi th b road head 
d o w n and st irrup are a s s e m b l e d on 
the upr ight gu ide ba r in that order . 

1 1 . T h e gu ide b a r is a s s emb led on the 
p a t t e n b o t t o m . T h e h e x n u t 
( # 8 8 5 1 4 5 or # 8 8 5 1 6 0 ) is t igh tened to 
lock the two toge ther so as to pre
ven t m o t i o n and wear . 

12. T h e distal knee jo in t upr ight , sup
port ba r , gu ide bar , and upr ight of 
the pat ten bo t t om are a s s e m b l e d 
w i t h the appropr ia te sc rews , lock-
w a s h e r s , a n d b a c k i n g nuts . 

13 . T h e drop lock is pu t in place and the 
trilateral socket is a s s emb led o n the 
p rox imal upr igh t wi th the appropr i 
ate screw. 

14 . A leather strap w i th the buck le on 
o n e e n d is passed through the " D " 
r ing on the s h o e , abou t the pa t ten 
b o t t o m upr ight , and is fas tened to 
itself. Th i s strap will in ternal ly ro
tate the leg w h i l e the pressure o f the 
socket agains t the gluteus m e d i u s 
wil l p revent external rotat ion o f the 
or thos is . 

FITTING 
1. T h e or thos i s is d o n n e d w i t h a layer 

of s tockine t te on the th igh . 

2 . T h e pa t ien t is checked s t and ing , in 
3 0 ° - 4 0 ° of abduc t ion , for a level pel 
vis and proper ischial we igh t -bea r 
ing . If the pat ient compla ins of dis
comfort in the region of the pub i c 
r amus , and i f he is s t and ing in a b 
duct ion , check to b e sure that the 
i schia l tuberos i ty is on the ischial 
seat . If the i schia l tuberos i ty is s l ip
p i n g into the socket a loose fit 
shou ld b e suspec ted and addi t ional 
socks added . O n l y as a last resort 
should the med ia l b r i m b e m o d i -



fied—and only then minimally—bear
ing in mind that the orthosis is intended 
to be uncomfortable in a position of 
adduction. The stirrup should be in 
about the middle portion of the upright 
guide bar. The toe strap should be 
adjusted to maintain the leg in internal 
rotation. 

3. W i t h the pat ient knee l ing , check to 
b e sure that w e i g h t is b o r n e through 
the or thos is and not through the 
leg. If necessary , adjust the up
r ight above and be low the knee to 
provide knee l ing we igh t -bea r ing 
through the or thos is and yet ma in 
tain the p roper overall he igh t . 

4 . W i t h the pa t ien t wa lk ing , check for 
abduc t ion and internal rotat ion. T h e 
st irrup should b e checked to make 
sure it does no t " b o t t o m o u t " (con
tact the meta l at the ends of the 
gu ide bar) proximal ly or distally. 
T h e lock collar should b e adjusted so 
that compres s ion of the spr ing pro
v ides suspens ion of the or thos is 
w i thou t undue pressure in the per i 
n e u m w h i c h wil l cause discomfort . 
If necessary , the spr ing and/or the 
s l ide collar m a y b e cut to reduce the 
pressure . 

5. R e c h e c k and t ighten all sc rews . 
Lockti te® m a y b e used on the knee 
jo in t screw. 

The pa t ien t and parents should b e in
structed in the pr inc ip les of the or thos is 
and to expect d i scomfor t—media l ly , i f the 

or thosis is adducted , and over the ischial 
tuberos i ty for the first few days . The pa
t ients should b e encouraged to a t tempt 
in ternal rotat ion and abduc t ion dur ing 
ambula t ion . T h e y should b e ins t ructed in 
care of the or thos is . T h e parents should b e 
advised to supervise the pa t ien t ' s wa lk ing 
ini t ia l ly and to p reven t such gait devia
t ions as h o p p i n g or vaul t ing from b e c o m 
ing hab i t s that canno t b e u n d o n e . 

Ini t ial sh r inkage m a y b e expec ted dur ing 
the first few w e e k s and m a y well necess i 
tate addi t ional socks to ma in ta in proper fit. 
Eventual ly growth and. increase in the pa
t ient ' s s ize should offset this decrease in 
c i rcumference . 
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