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INTRODUCTION 
During the past 50 years , the t rea tment 

of clubfoot has been the subjec t of cons id
erable con t rove r sy . 1 Tal ipes equ inovarus 
(TEV) , c o m m o n l y te rmed "c lubfoo t , " is 
cons ide red the mos t significant congeni ta l 
fixed deformity of the foot. It is found 
more in boys than girls and is cons ide red a 
defect in prenatal deve lopment . Clubfoot 
may occur e i ther unilaterally or bilaterally. 
In the newborn , clubfoot can be deter
mined by an inflexible adduc ted forefoot, a 
varus hee l , and a plantarf lexed inver ted 
foot that cannot be b rought into a dorsi-
flexed or ever ted pos i t i on . 2 T h e Indiana 
Univers i ty Clubfoot plastic ankle-foot or
thosis is indebted to the pr inciples intro
duced by H. von B a e y e r . 4 W e have been 
providing this A F O since the mid-70s from 
the Or thot ics Depar tmen t , Indiana Univer
sity Medica l Cente r , J a m e s W h i t c o m b Riley 
Hospital for Chi ldren . The Indiana Univer
sity Clubfoot A F O has b e c o m e the pre
ferred orthosis for pos topera t ive orthot ic 
m a n a g e m e n t of clubfoot by the Or thopae 
dic staff at J a m e s W h i t c o m b Riley Hospi tal 
for Chi ld ren . 

T h e large majori ty of pat ients fitted are 
referred postoperat ively. After six w e e k s , 
the physic ian r emoves the pos topera t ive 
cast, then appl ies ano ther cast for the re
mainder of the e igh t -week heal ing per iod. 
B e f o r e t he s e c o n d c o r r e c t i v e ca s t is 
appl ied, the pat ient is referred to the Or 
thotic Depar tmen t , w h e r e they will be cast 
and measu red for their A F O . T h e pat ient 
then re turns two w e e k s later for del ivery 
and post-fi t t ing evaluat ion in the Or tho
paedic Clinic . 

DESCRIPTION OF THE AFO 
T h e anter ior panel g round react ion force 

des ign ankle- foot or thos is is vacuum-
f o r m e d 3 (Figure 1 ) . T h e 1/8" po lypropy lene 
A F O is l ined with 1/8" non-perfora ted Plastazote®, which is easi ly tolerated by the 
tender post-surgical foot. 

After it cools , the formed plastic is then 
cut t ransversely, bisect ing the mal leolus 
(Figure 2 ) . A 1 2 m m w e d g e is cut into the 
lateral side, a l lowing for overcorrect ion 
and variability in range of mot ion . S lo t ted 
polypropylene sl ides 5 / 8 " wide by 1/8" 
thick, have a mil led slot 3 / 1 6 " wide and 
1 5/8" to 2 " in length . T h e s e sl ides are placed 
medial ly and posteriorly, a t taching the calf 
port ion wi th the foot port ion (Figure 3 ) . The 
p lacement of these sl ides must al low the 
m a x i m u m a m o u n t of correct ive evers ion 
and dorsiflexion range. Nyloplex rivets are 
then used to at tach these slides to the or
thosis . Velcro® straps are used across the 
ins tep , across the anter ior distal edge jus t 
proximal to the ankle , and at the poster ior 
proximal calf. T h e overcorrect ion strap is 
a t tached at the head of the fifth metatarsal 
and is passed through a loop located 1 2 m m 
distal to the fibular head . For dynamic cor
rection, elastic is added to the lateral correc
tion strap. The forces genera ted by the cor
rective strap are appl ied to the subtalor and 
talocrural jo in ts to counteract the abnormal 
muscula ture imbalance caused by the an
tagonist ic invertors and plantar flexors seen 
in clubfoot (Figure 2 B ) . 

This or thosis is used for at least six 
m o n t h s and preferably up to a year . It is 
worn during the night and also during day
t ime naps . S t ra ight last shoes are used in 



Figure 1A. The forming Plastazote® lining. 

Figure 1B. Positive model after vacuum 
forming over Plastazote® lining. 

Figure 1C. Technician trimming excess polypropylene before the 
material cools. 



Figure 2A. Note weld on anterior panel. Trim lines allow removal of the AFO from the cast without having to cut 
the fused anterior panel. 

Figure 2B. Layout shows trim lines and slide attachments. Strapping is shown using either an elastic component or 
Velcro®. Left to right: 1) strap with elastic component, 2) Velcro® strap, 3) Nyloplex rivets, 4) Polypropylene slides 
and, 5) pre-marked AFO. 



Figure 3. The finished AFO for right foot showing the range of correction possible. 

conjunct ion with dayt ime weight bear ing 
for both ambula tory and non-ambula to ry 
pat ients . T h e s e shoes mainta in the foot in a 
neutral posi t ion. This dayt ime approach of 
using straight last shoes al lows the child 
greater comfort and normal deve lopmen t 
pat terns are not h indered . 

FABRICATION 
• U s e the convent iona l m e t h o d of ob

taining an A F O negat ive plaster im
press ion. The ankle is held as close to a 
plant igrade posit ion as poss ible at the 
t ime of cast ing. T h e medial aspect of 
the ca lcaneous and forefoot are main
tained parallel to the mid-sagit tal l ine. 

• Modify the posi t ive plaster mode l to 
your m e a s u r e m e n t s , except for adding 
plaster of Paris to the hee l in order to 

permi t further correct ion. 
• V a c u u m form 1/8" po lypropy lene over 

the posit ive model so that bo th the 
plastazote l ining and the polypropyl 
ene s e a m s are cen te red along the ante
rior of the model (Figures 1B and 1C) . 

• Draw the outl ine of an anter ior panel 
ground react ion force type A F O . Tr im 
distal to metatarsal heads , or include 
toes (Figure 2 A ) . 3 

• Draw a l ine, b isect ing as close as can be 
de te rmined , be tween the medial and 
lateral mal leo lus t ransverse ly ( O n 
smaller chi ldren, a t ransverse line may 
be super ior to mal leolus to ensure a 
good grasp of the hee l to hold the 
foot.) (Figure 2 B ) . 

• S l ides are placed poster ior ly and m e 
dially, and mus t be parallel not only to 
each o ther but also to the long axis o f 



the tibia. R e m e m b e r that p l acement of 
these slides mus t e n h a n c e the greates t 
range of mot ion (Figure 2 B ) . 

• Draw a lateral w e d g e on the A F O 
using 6 m m on calf port ion and 6 m m 
on foot port ion. The size o f the wedge 
may increase with the size of the child. 
Beg in the w e d g e at the cen te r of the 
poster ior calf at the bisect ion l ine. 

• Drill a # 3 0 hole w h e r e marks have 
b e e n p laced for slide a t tachment . 
These holes are locat ions for 3 m m nyloplex rivets. 

• At this point , cut the A F O shell t rans
versely on the p remarked l ine. Cut out 
the wedge ; smoo th and finish all 
edges . 

• At tach the s l ides, connec t ing calf and 
foot por t ions medial ly and posteriorly 
wi th nyloplex rivets (Figure 3 B ) . 

• At tach Velcro® straps, 1) across the in
step, 2) across the anter ior distal edge 
proximal to the ankle , and 3) across the 
poster ior proximal edge of the calf por
tion. The overcorrect ion strap is at
tached on the lateral side of the foot 
port ion at the fifth meta tarsa l head 
pass ing up through a loop located 
1 2 m m distal to the fibular head . 

ADVANTAGES 
A major b iomechanica l advan tage of the 

Indiana Univers i ty Clubfoot A F O is that it 
avoids adverse forces to the knee and hip 
jo in ts . 

Th i s or thos is is l ightweight , durable , 
and clinically adaptable to a con t inuous 
correct ion schedu le . D u e to the design, it 
is easi ly appl ied to the foot of an infant, 
and one or thosis usual ly is sufficient for 
the full length of t rea tment . 

Early removal al lows select ive f reedom 
of mot ion . O the r advan tages inc lude less 
skin b reakdown, bet ter hyg iene , increased 
comfort , and bet ter accep tance . 

SUMMARY 
An anter ior pane l g round react ion force 

design ankle-foot or thos is is p resen ted 
and its fabrication descr ibed in detail. The 
Division of Or thot ics records s h o w that 
s ince 1976, an average o f 50 pat ients a year 
have been fit wi th the Indiana Univers i ty 
Clubfoot A F O . T h e overall results have 
been excel lent . 
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