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This book deals with rehabilitation work for polio affected children that has been developed
in Pondicherry.

It is based on the training given to Multipurpose Rehabilitation Technicians (MRT)
implemented by  Handicap International  in India. The MRT acts as technician for plastic
calipers, as well as physical therapy assistant. The role of the MRT includes : 

* Evaluating  patient’s needs
* Organising his/her rehabilitation
* Choosing the appropriate appliance
* Producing the appliance
* Training to walk with the appliance
* Organising technical and medical follow-up with the necessary help from his/her family
or relatives.

What is the plastic caliper for children ?

The basic caliper described below consists of : 
* A PVC shell supporting the leg and
* A polypropylene foot support holding the foot.

These two major parts can be manufactured in advance in a casting workshop and quickly
assembled in small assembling workshops.
Each caliper must be correctly adapted to the individual patient.

Our workshops have a supply of ready-made shells and foot supports.
These ready-made shells are later fitted individually. To manufacture the ready-made shells
we use wooden positives on to which hot plastic is cast.

The morphology of people varies from country to country. It is therefore indispensable to
produce moulds that resemble, as closely as possible, the feet and legs of those to be fitted
with the appliances.

This light and cheap caliper can be worn with an ordinary plastic, leather or tyre and tube
sandal. This caliper acts as an efficient appliance as long as there is no fixed deformity of
the foot.
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Different types of calipers - such as long calipers, short calipers and single shells - must be
manufactured according to the type of disability each person suffers from. The long caliper,
including all the different parts used for plastic calipers, is briefly described below.

A long caliper consists of two main parts : 
* A PVC shell that covers the leg
* A polypropylene foot support that covers the foot.

These two parts fit together in the overlapping
zone. At this point the shell rests in the inner
side of the foot piece.

View from front. The caliper is in contact : 

all along the thigh

at the knee-holding point

at the heel-holding point

PVC shell

polypropylene foot support

overlapping
zone

Knee-cap

The anterior edge
of the caliper
comes a little
forward from the
axis of the leg.

No

contact

with the

skin   



The plan of this book :

In this book, we will first explain who can be fitted with plastic calipers.

A : Indications for plastic calipers________________________Page     9

Next we will explain how to make wooden positives, on which shells and foot supports 
will be moulded.

B : How to manufacture wooden moulds __________________Page   33

We will tell you what plastic to use and how to recognize the different types of plastics.

C : Plastic materials ___________________________________Page   57

We will then explain how to mould the shells.

D : Moulding shells ____________________________________Page   61

Next we will describe how to adjust the shells to the individual patient and how to       
manufacture the different appliances we are using in India.

E : How to manufacture appliances ______________________Page   69

Finally, we will show you the exercise sheets and booklets we use in teaching parents
and local helpers how to practice physical therapy at home.

F : Exercise sheets and booklets__________________________Page 129

In the appendices, you will find different plans and documents to help you 
set up your own rehabilitation workshop.

G : Appendices________________________________________Page 177
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Making wooden moulds of different
sizes Moulding shells

PVC shells

Polypropylene
foot supports

Wooden moulds

Storage

Selection of sizes and
adjustment of the shell and

the foot support

Finishing of the caliper

Steps in manufacturing plastic calipers
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A. INDICATIONS FOR PLASTIC CALIPERS
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1. Introduction

INDICATIONS FOR PLASTIC CALIPERS
Assessing the needs of a polio affected child

In the chapter "Indications for plastic calipers", we are going to talk about our
method of doing the assessment of polio affected children.  We will briefly explain
the different steps the MRT follows before taking a decision regarding rehabilitation
and fitting with an appliance. (Note : To understand this chapter better, you can refer
to the “Physical Therapy Assistant Manual” and "Correcting Muscle Contractures in
Polio" by Handicap International, and “Disabled Village Children” by D.Werner).

REMARKS CONCERNING REHABILITATION OF POLIO AFFECTED
CHILDREN

Poliomyelitis mainly attacks children below the age of three years. This is an
important period in their growth. Paralysis caused by polio at this early age often
hinders children from walking properly and their development (physical, mental and
social), becomes very difficult. Provision of an appliance is almost always a
therapeutic emergency.  Rehabilitation must begin as early as possible, and start at
the point when the child has stopped developing mobility skills ; the fitting of an
appliance sometimes being just a temporary way of learning how to adapt.  Don’t
forget that the child keeps changing as she grows and can improve her abilities if
given a proper chance.  Her needs also change and must be evaluated at regular
intervals, at least until the end of her growth.
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2. Providing a plastic caliper  (objectives, principles and criteria)

a. Objectives of fitting a caliper : why provide a caliper ?  

Calipers serve 2 purposes :              

* They help avoid deformities  = role of PREVENTION
* They help support a weak limb = FUNCTIONAL role

Calipers are prescribed mainly for those who suffer from post polio paralysis.

Note : calipers can sometimes help straighten a deformed limb = role of CORRECTION

b. Principles for fitting a caliper : what rules to follow ?

Generally, we carefully follow 3 basic principles for the treatment of polio affected children.

1. Family involvement is essential

In order to involve the family actively in the treatment, it is important to discuss with the child and
relatives the treatment and the need to continue throughout the entire growth period. You must be
well aware of the person’s needs and expectations. The only valuable progress is long-lasting
progress. Do not give any false  hopes as far as the treatment is concerned. If the family believes in
a miraculously fast treatment, they will soon become discouraged and the entire treatment can turn
into a failure.

2. No fitting without physical therapy

Exercises must be done at home daily, with the help of those who live with the child, supervised by
the technician and local helpers. 
The physical therapy helps :

- To prevent and correct contractures
- To prepare the child and her leg for fitting a caliper
- To teach the correct use of the caliper and walking aids
- To strengthen poorly trained or partially weakened muscles
- To help the child adjust to her disability

3. Minimum fitting

We always choose the simplest and lightest appliance possible in order to enable the child to move
easily, even if there is limping, provided that there is no danger of aggravating a deformity.
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c. Criteria for fitting : how to decide the fitting ?   

In practice, we use certain criteria, or points for evaluation, to help our choice of technique. 
The choice must be a compromise between the possibilities of functional improvement and the
requirements of prevention.

Prevention criteria for the caliper :

1. The caliper must help prevent contractures caused by muscular imbalance or bad positioning,
when the strong muscles tend to shorten. 

2. In the case of weak joints that take an abnormal position when bearing the body weight (hip,
knee, ankle), the caliper must help maintain them in the best position possible.

3. If one leg is shorter or deformed, it makes the pelvis tilt to one side and causes a lateral curve  of
the spine (scoliosis). If scoliosis is not fixed, the deformity must be prevented by balancing the
pelvis with the help of a foot-lift to make up for the difference in leg length.

Functional criteria for the caliper :

1. The appliance must improve, or at least preserve, the child’s ability to move.

2. The caliper must be strong and comfortable, with a good finish, and remain as cheap as possible.

3. The equipment must be made with regard to the need for it. However, the decision must also take
into account the activities and background of the child and whether she wants it. The most
convenient walking aids must also be provided, with adaptations in the home according to need.

4. The appliance must be worn when the child is standing or walking. The technician must be able
to ensure this by seeing the child regularly. If the equipment is not used, steps must be taken to
understand the reasons why and change decisions taken earlier accordingly.

5. Fitting must be progressive ; this means the appliance must be modified according to the child’s
growth, development and adaptation to her condition, in order for her to gain maximum benefit
from it. 
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3. Assessment of the disabled child

The initial assessment consists of 3 stages :

* Discussion with the child and her family (information about her history, lifestyle, etc.)

* Physical examination (observation, specific tests).

* Choice of treatment for rehabilitation (physical therapy, equipment, house adaptations, etc.).

At the time of making the assessment, we use record sheets adapted from D. Werner’s book, “Disabled
Village Children”. These sheets help us to take note of all the elements that will help in the choice of
treatment (see record sheets 1 & 2 on following pages).

a. Discussion
Discussion is very important. This is the first contact with the child and her family and it is imperative
that they are completely at ease so they may relate their story in detail. At this stage, we listen and
observe carefully, at the same time asking some simple questions (see record sheet N° 1). 

These questions must serve to help you come to know the family well and to show that you are
interested in their problems even if they are not directly linked with the disability. By establishing a
relationship of confidence with the child and her parents, it will be easier for you to obtain their
collaboration in practising the exercises regularly, checking the appliance and its use, and ensuring
frequent follow-up visits.      

b. The physical examination
The physical examination, even if done carefully during the first visit, must be repeated thoroughly
during the following visits, to pinpoint the details, correct any mistakes, and record the child’s
development and progress (see the record sheets N° 2 & 3).
Simple observation of the ways in which the child stands and moves about, along with a few specific
tests, will help you to have an early idea, as to the kind of treatment she needs for her rehabilitation (see
categories of treatment for the rehabilitation, record sheet N° 2, page 2).

Observation will help you to evaluate :

* The child’s  general state of health : is the child healthy ?, well nourished ? feverish ?, very thin ?

* State of the skin : look for wounds, scars, patches, eruptions, thickness of skin, scabies, etc.

* Behaviour of the child : what is the child’s attitude with her parents ?, with the technicians?, alone?,
what is her motivation to practice the exercises ?, does she like school ?, what is her relationship with
the other children ?     

* Parts of the body affected : Observe which parts  of the body are thin, do not move, are deformed;
which parts remain strong.

* Standing : easy / difficult / impossible.
Sitting : easy / difficult.

* How the child moves about :
- Walks with a slight limp : the foot drops / the legs go apart / the ankle bends to the side / the foot turns
to the side / the knee bends backward (recurvatum) / others. 
- Walks with a marked limp : one leg is deformed / crosses over the other / takes an abnormal position /
both legs take an abnormal position / the trunk tilts forward / backward /  to the side / the hand pushes
on the knee / both knees / others. 
- Not walking : moves on the butt / crawls on the knees / with straightened legs / moves on one leg, with
a stick held by 2 hands / others.
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These 5 specific tests help give precise answers to the following questions :

1. Can the leg be straightened into a neutral position ?

The child is laid on his back. When one leg is tested, the 
other is bent against the chest, in order to immobilise the pelvis 
and maintain the back flat.

Back is flat,
Leg is on the table.
Knee is straight.
Foot makes right angle with leg.

View from above :
Keep the leg in a straight line with the body, perpendicular with the pelvis.

Like that                                       Not like that 

Keep the foot in a straight line with the leg,   

Like that                      without sideways deviation. Not like that 

Yes : The leg can be straightened; the foot is perpendicular to the leg without sideways deviation ;
the back remains flat. In that case, it is possible to fit the leg with a caliper.        

No : The leg cannot be straightened completely; there are some contractures or fixed deformities. In
this case it is often not possible to fit  a caliper. Whether the child must undergo treatment to correct
the contractures or not must be decided.

Tight cords
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2. Can the child lift himself with his arms ?

The child is seated, hands pushing on bricks or wooden 
handles by his side

Yes : He can lift his buttocks by using his arms’ strength. In this case, the child will be able to learn
how to use walking aids.

No : Why ?
Weakness of hand, wrist, elbow : in this case try to arrange adapted walking aids (see “Disabled
Village Children”, chapter 63).
Weak shoulders : in this case, it will be difficult to learn to use walking aids.

3. Does the child have good trunk balance ?
The child is seated with legs hanging, arms held straight 
in front, or  hands on the head. The technician holds the 
pelvis straight if the hips are weak.

Ask the child to sit straight

Yes : She can stay upright, bend forward, backward and sideways
and come back straight. In this case being in a standing position will be easier.

No : The trunk inclines and falls in forward, backward or sideways. In this case the standing
position will be more difficult.

Ask the child to bend a little to the front, back
and sides and then come  back straight



4. Does the child have back deformities ?

* Scoliosis : The child has a sideways deformity of the back.
Note the change in the curve while standing, sitting, lying
down. Lift the child slowly - lifting her up off the ground,
holding her under the arms - to check if  it can be reduced.
Locate the top of the curves and record their side and level.           

Pelvic imbalance : may be due to leg length difference, hip
dislocation, muscle imbalance at the hips, contractures in the
legs.

Tests 1, 2 and 3 will help to decide which type of treatment will be needed by children with
complicated problems. For a child with severe leg contractures, you must know how much
she can use crutches and balance her trunk before deciding to correct the contractures. In the
case of poor trunk balance or difficulty in lifting the body, you may try to improve this before
correcting the contractures and giving walking training.

NOTE :

Locate the top of the curves  

Right
ThoracicLeft

Lumbar

A fixed curve will not straighten fully when
you hold the child up

Ask the child to bend over to check for a rib hump

A non-fixed curve may
straighten with better

positioning of the pelvis

A child with a severe
rib hump may be 
given breathing

exercises     

If the child can stand, see if the
curve straightens when you raise

the shorter leg

If the child cannot stand, try to
balance the pelvis in the sitting

position

A plastic caliper for children/ 17
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Most of the curves can be at least partially reduced.
The first step to prevent any worsening is to balance the position of the pelvis. 
When the hips are very unstable, seat calipers may be necessary. A shoe-lift will make up for
difference in leg length. Regular stretching of the legs may be required to make them straight.
Teaching exercises to make the back taller in lying, sitting and then standing positions can help the
child to learn a better posture. When the child can walk, also check the gait and the movements of
the back while walking.  

* Kyphosis : The child has a rounded back. Note the level of the curve, see whether it straightens
when the child lies down.

* Lordosis : The child has an exaggerated sway-back. Note the level and the flexibility of the
curve.

In the case of deformities that can be reduced, a better position of the back must be maintained by
balancing the pelvis (with the help of caliper and shoe lift to have equal leg length, and with
physical therapy exercises, to help correct bad positioning).
Position can also be improved with a plastic lumbar support.
In the case of a severely deformed trunk, it will be more difficult to maintain the position.

Exercises in front of a mirror can help the child
develop a better posture

Kyphosis
(rounded back)

May result from
weak back

muscles or from
poor posture 

May result from
poor posture,
weak stomach
muscles, hip

contractures, or
other problems in

the legs.

Normal shape of the
backbone Lordosis (sway-back) 
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5. Are the leg joints stable ?

* Hip : We differentiate 4 levels of instability, noted down as IS, IS+, IS++, and IS+++ :

IS : The muscles covering the hip are weak, but the joint stays in place during the telescope test (see
chapter 18, in “Disabled Village Children”). The hip remains quite stable.

IS+ : The hip is very weak, capsule and ligaments are overstretched, and some displacement of the
head of the femur is felt during the telescope test .

IS++ : The head of the femur goes out of place (dislocates) easily during the telescope test.

IS+++ : The hip is already dislocated, and the femur goes up into the buttock.

The telescope test

To find out if the hip is dislocated or can easily be pulled out of joint, place the child on his back. 

In the case of hip instability IS++, and IS+++, if it is decided to provide a caliper, it is necessary to
fit the leg with an ischial support (seat caliper) to protect the joint. The greater the instability of the
hip, the more difficult it will be to fit the child. It is often better not to operate on a dislocated hip,
because surgery does not always give good results, and may cause more disadvantages than walking
with an unsteady hip.

Pull up on the knee, 
and then push it down, like this.

At the same time, feel the hip joint with your other hand, like this.

If the thigh bone
moves in and out

like a telescope, the
hip is probably

dislocated.
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* Knee : There are 4 kinds of deformities possible :

Backward displacement of the tibia : Due to a major contracture of the muscles that bend the
knee. May  also be the result of exercises improperly done. In this case the usual way for stretching
the knee must be avoided, and the child may be referred for surgical consultation.

Genu valgum (knock-knee) and genu varum (bow-knee) : These deformities are seen from the
front, when the leg is held straight. If the angle is great, check whether it is possible to reduce it
manually. In this case, the shell of the caliper must be shaped to maintain the corrected position.

Genu recurvatum (back-knee) : The deformity must be measured. The distance can be measured
between the table and the medial malleolus when you hold the foot upward in a lying position. If
the deformity is great, the joint must be maintained by a knee-cage or long caliper. If you decide not
to fit because  of slight deformity, regular assessment must be done to control any worsening of the
deformity.

The leg bone is
pulled back by
the tight cords 

This abnormal
curve indicates
a displaced tibia

WARNING !    
Trying to extend
the knee more will
worsen the
problem and cause
more damage to
the knee joint.  

WRONG RIGHT

Gentle exercises to stretch the tight cords by pulling the leg bone forward can be given. If it comes
back to normal, the correction of the contracture by using casts can be tried. (Refer to "Correcting
Muscle Contractures in Polio").

Knock-knees Bow legs

Normal between 2
& 12 years of age

Should be
maintained when
severe

Normal until about 18
months of age when the
child learns to walk.

Check how much the angle
can be reduced manually 

The caliper will be shaped
into the corrected position

For a severe deformity, record the angle

Check the knee flexor muscle
strength, to see if the child can learn

to control the position     
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* Ankle and foot :

Equinus : The foot drops. You must assess the ability to lift the toes and whether or not the
deformity is fixed. 

Talus (sloping heel) : The heel protrudes because of a complete paralysis of the plantar flexor
muscle. The foot dislocates upwards when pressure is given under the sole.
In this case the ankle must be well maintained in a stiff foot support.

Inversion and eversion : The foot turns inward or outward. With weight-bearing the heel
sometimes also tilts inwards or outwards ; in this case it must be maintained with additional padding
inside the foot-piece, beside the heel.

In cases when the foot and ankle are only slightly unstable, it is sometimes enough to provide shoes,
maybe with  some padding of the sole.
In the case of more instability, a foot support (short caliper) will have to be provided, which must be
more or less supple, according to the extent of the instability.  
A very unstable foot and ankle will have to be fitted with a rigid foot support, with an inner
padding, holding it in a correct position.
In some cases of fixed deformities, a special foot support can be made from a positive cast.

The foot bends down at
the ankle

To check how much the drop foot is fixed, bend
the knee before lifting the foot up.
This will allow more movement at the ankle.

The calf  muscle
is weak

You cannot feel the
Achilles tendon 

If you lift the toes, the foot goes up
abnormally.

Cavus foot : The foot has a
very high arch. You may have
to provide additional padding
in the shoe or the foot-piece
for better weight distribution
to the arch.

Cavus foot

Inversion Eversion

Flat foot

Flat foot : Lowering of the
arch of the foot. Some
padding may also be added if
there is pain when walking.
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c. The choice of treatment

The CHOICE OF TREATMENT for rehabilitation depends mainly on what is possible for the child
to adjust to the disability and to prevent further problems, according to the means available. This
decision must be taken with her, and with those who live with her, as well as with the other
members of the medical team. A distinction must be made between the child’s immediate needs,
e.g., moving about more easily, and longer term objectives, e.g. the prevention of secondary
problems, helping the child’s social integration, adaptation to her environment, and providing
education or vocational training.
Because we often have to organise the follow-up of groups of children with few specialized staff,
we have found it useful to establish a list of the types of needs that a polio affected child may have.
This list consists of categories of technical and medical needs for rehabilitation, or :

CATEGORIES OF NEED FOR TREATMENT AND APPLIANCES

1. The child needs physical therapy and regular follow-up.

2. The child should receive calipers and/or walking aids as soon as possible.

3. The child needs daily intensive physical therapy for a short period before using calipers and/or
walking aids.

4. The child needs long term therapy to correct contractures, before learning to walk with calipers
and/or walking aids.

5. The child may be able to walk, but with difficulty, and needs other care or equipment for greater
independence.

6. The child should be referred for surgical correction of contractures because physical therapy is no
longer effective, and there is a good chance of improving the child’s condition by surgery.

The following are examples of taking note of needs by category, according to the extent of the
disability :

* Very slight disability : The paralysis involves only one or two muscles of the leg, without
causing noticeable deformity. The child limps only a little, which is often improved by wearing
sandals or adapted shoes. In this case the needs of the child will be noted category 2.

* Slight disability : The paralysis affects several joints of one leg, or slightly affects both legs. The
child walks with a noticeable limp. She may need a light appliance and shoes, and a minimum
follow-up will be required. In this case the needs will be noted categories 1 and 2.

22 /  A plastic caliper for children
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* Medium disability : One leg is heavily paralysed, the other slightly; or the two legs are quite
seriously affected. The child, when she can walk, moves about with major limping. Depending on
the presence of contractures preventing the leg from straightening into a neutral position (specific
test No.1), and according to their extent, the needs will be different :

- If the child can be fitted with an appliance (test No.1 = yes), the needs enter the categories 1 and 2.

- If there are minor contractures, the needs enter the categories 1 and 3.

- If there are major or numerous contractures, the needs for treatment will enter the categories 1 and 4.

* Severe or very severe disability : The two legs are heavily paralysed, the trunk and arms may
also be affected. The child cannot maintain a standing position and moves about crawling or on the
butt. In this case one must take into account the ability of the child to learn to stand  and walk,
before deciding to start lengthy and painful treatment to correct the contractures. The specific tests
N° 2 and 3 help to evaluate the ability to use walking aids and to maintain the trunk straight.

- When the answer to these two tests is ‘yes’, it means that the child should be able  to learn to walk
with appliances and walking aids. The decision to begin treatment to correct the contractures must
be taken by the child and her family (see "Correcting Muscle Contractures in Polio"). In this case
the needs will be noted down in categories 1 and 4. It may also be important for the child to
improve her functional abilities with adaptive treatment, or to have a vehicle as the possibility of
walking is reduced. The needs will then be noted down in categories 1, 4 and 5.

- When the answer to these two tests is ‘no’, it means that it will be difficult for the child to move
about upright. If there are major contractures in the legs, the priority of treatment is not to correct
them until the legs are straight, but to improve the comfort and the functional abilities of the child in
sitting position, and to obtain a vehicle for moving about. In this case the needs are noted down in
categories 1 and 5. If the child wishes, one can also decide to continue correcting the contractures
and practice walking. The needs will be then noted down in categories 1, 4 and 5.
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4. Record sheets

Name of the organisation : _____________________ Technician’s name : ___________________________

General information

Name : _________________________________________ Date :______________  Reg. N°
Date of Birth : ________________________Place of Birth : ______________________________________
Sex : Male/Female : ________________ Religion :______________________ Caste : __________________
Name of the Father : ______________Name of the Mother : _______________________________________
Guardian (if any) : ________________________________________________________________________
Mother Tongue : _________________________________________________________________________
Occupation of the Father : _________________________ Income per month : ________________________
Occupation of the Mother : _________________________ Income per month :________________________
Reason for coming : ______________________________________________________________________
Permanent address : _______________________________________________________________________
Temporary address : ______________________________________________________________________

Family background

How many children are there in the family ? ___________________________________________________
Rank of the disabled child in the family ? ______________________________________________________
Are there any other disabled children in the family ?    ❐ yes    ❐ no
If yes, types of disabilities ?_________________________________________________________________

Education

Is the child studying ?    ❐ yes    ❐ no   If yes, which school ?__________ Standard : _________________
If no, why ? _____________________________________________________________________________
What is he/she doing ? _____________________________________________________________________
If working, what kind of work ? _________________________What is his/her income ? ________________
Why is he/she doing that particular work ? _____________________________________________________
How far is the work place ? _________________________________________________________________

Medical information

What is the main problem ? _________________________________________________________________
When did the problem begin ? _______________________________________________________________
How ? _________________________________________________________________________________
What treatment was given? _________________________________________________________________
Where ? ________________________________________________________________________________
How long was the treatment ? _______________________________________________________________
Does the child have an appliance ?    ❐ yes    ❐ no
If yes, which appliance ? ___________________________________________________________________
Does he/she use it ?     ❐ yes    ❐ no      If yes, when does he/she use it ? ___________________________
If no,  why does he/she not use it ? ___________________________________________________________
What is the present condition ?     ❐ Improving    ❐ Same     ❐ Worse
Explain ? _______________________________________________________________________________
_______________________________________________________________________________________

Does the child have any other problem     ❐ yes    ❐ no
If yes, what is the problem ? ________________________________________________________________
What treatment is being given ?______________________________________________________________
General health condition of the child :      ❐ normal     ❐ fat     ❐ very thin     ❐ medium     ❐ others
What is the regular diet of the child? __________________________________________________________

Identification (first visit)                                                                                        Record Sheet N˚1
page 1
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Family background

If the father/mother dead, how ? _____________________________________________________________
How long ago ? __________________________________________________________________________
If the father/mother are living, are they together ?    ❐ yes    ❐ no
If no, why ? _____________________________________________________________________________
Are the parents blood-related ?    ❐ yes    ❐ no
How ? _________________________________________________________________________________
Details of the children :

Name                        age                       studying                   working                  married

Girls

Boys 

Is it a close family ?    ❐ yes    ❐ no
How many members are living in the house ? __________________________________________________
Family attitude to the child : 

❐ Neglected   ❐ Partially neglected    ❐ Normally cared for    ❐ Over-protected
What has the family done, made or obtained to help the child function better ? ________________________
Do you have any hope in the future of the child ? ________________________________________________
Who is interested in doing the exercise at home ? _______________________________________________

Caste 

Which are the different castes around the home ? ________________________________________________
Is there contact with them all ?     ❐ yes    ❐ no
If No, why ? _____________________________________________________________________________

Education 

At what age did the child start school ? _______________________________________________________
Did the child pass the exams ? ______________________________________________________________
What subject does he/she like best ? __________________________________________________________
What rank does he/she have in the class ? ____________ How far is the school ? ______________________
How does he/she go to school ? _____________________________________________________________
Is the child getting any help from the government ?    ❐ yes    ❐ no

Economic conditions

Have house/hut   -   Own/rented
Is there any land?    ❐ yes    ❐ no     How much ? _____________________________________________
Is there space around the house? _____________________________________________________________
Who meets the household expenses ? _________________________________________________________
Any other income ? _______________________________________________________________________

Language

How many languages are spoken ? ___________________________________________________________
Which are they ? _________________________________________________________________________

Other comments (if any)
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________

Identification (second visit)                                                                                        Record Sheet N˚1
page 2
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Date : ____________ Organisation : ____________________ Technician’s name : ____________________

Child’s name : _________________________________ Age : ______________ Sex : (M / F)
Father’s name : 
Address : _______________________________________________________________________________

Physical exam                                                                                        Record sheet  N˚2
(initial polio case sheet) page 1

drawing to complete * Way of moving 
______________________________
* Equipment used
______________________________
* Standing ability
______________________________
1.Can the legs be straightened ?
right __________________________
left ___________________________
2.Lifting the body with arms
______________________________
* Ability to use hands 
right __________________________
left ___________________________
3.Trunk balance
Sitting________________________
Bending ______________________
4.Trunk deformity 
# Scoliosis ____________________
Side/Level ____________________
Fixed/Non-F __________________
Balance of pelvis _______________
Short leg _____________________
# Lordosis :  ❐ yes    ❐ no        level __________________________
# Kyphosis :  ❐ yes    ❐ no        level __________________________
5. Stability of leg joints
#  Hip     weak (IS)      overstr(+)      easy disl(++)          full disl(+++) 
Right : _____________________________________________________
Left :   _____________________________________________________
# Knee DL (tibia displaced backward) : 
Rt/Lt______________________ X-ray 
# Knock-knee :   right :  ❐ fixed  ❐ non-fixed  ________ degrees

left :     ❐ fixed    ❐ non-fixed  ________ degrees
# Bow-knee  :     right : ❐ fixed    ❐ non-fixed  ________ degrees

left :     ❐ fixed    ❐ non-fixed  ________ degrees
# Back-knee : ❐ right : _______ cm.  ________ degrees

❐ left : _______ cm.  ________ degrees
# Ankle-foot 
Equinus :  right :   ❐ fixed    ❐ non-fixed  ________ degrees

left :     ❐ fixed    ❐ non-fixed  ________ degrees
Talus (sloping heel) :  ❐ right    ❐ left
Inversion :  ❐ right  ❐ left        Eversion :   ❐ right   ❐ left
Flat :  ❐ right  ❐ left      Cavus :  ❐ right    ❐ left
* X-RAY requested for : _________________ view from ____________

drawing to complete

Parts of body affected
CTR Contracture (angle ?)
IS Instability 

(IS,IS+,IS++,IS+++) 
+++++ Scars
OW Pain 

Strength of legs
right     left

Hip : 
Fl, _________________
Ext, ________________
Abd, _______________
Add, _______________
IR, ________________
ER _________________

Knee : Fl, _________________
Ext_________________

Ankle : 
PF, _________________
DF,_________________

Foot : Inv, ________________
Evr_________________

Toes : Fl, _________________
Ext_________________

Trunk : Fl, _________________
Ext_________________

Comments : _____________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
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* Extent of the disability :   ❐ Very slight  ❐ Slight  ❐ Medium   ❐ Serious  ❐ Severe

* Categories for treatment : 

1. Physical therapy and regular follow-up.
2. Immediate fitting with appliance.             
3. Daily physical therapy for a short period.                                          
4. Long term therapy to correct contractures. 
5. Other care or equipment for more autonomy.
6. Surgical consultation.

Note : Treatments most often belong to several categories simultaneously.
Ex : The child could receive a caliper (category 2) and needs follow-up (category 1)

* Technical Decision :

Existing equipment _______________________________________________________________________
Proposed equipment ______________________________________________________________________
Measurement for crutches or parallel bars______________________________________________________

* Physical therapy :

a. Prevention of contractures ________________________________________________ (refer booklet n° 1)

b. Correction of contractures
- Stretching the Rt/Lt ankle plantar flexor______________________________________(refer ex.sheet n° 1)
- Stretching the Rt/Lt knee flexor_____________________________________________(refer ex.sheet n° 2)
- Stretching the Rt/Lt hip flexor______________________________________________(refer ex.sheet n° 3)
- POP (where, when) ? ____________________________________________________ (refer booklet n° 2 )
- Others  : _______________________________________________________________________________

c. Strengthening exercises
- Arms (for using crutches)_________________________________________________ (refer ex.sheet n° 4)
- Stomach muscles________________________________________________________(refer ex.sheet n° 5)
- Back muscles___________________________________________________________(refer ex.sheet n° 6)
- Knee flexors (for controlling a back-knee)____________________________________(refer ex.sheet n° 7)
- Others :________________________________________________________________________________

d. Gait training
- In parallel bars, with one bar_______________________________________________ (refer booklet n° 3)
- With crutches or walking stick______________________________________________(refer booklet n° 3)
- Without aid_____________________________________________________________(refer booklet n° 3)

e. Other physical therapy treatment.
- Balance training (for a weak leg with a caliper)________________________________(refer ex.sheet n° 8 )
- Deep breathing (use of diaphragm)__________________________________________(refer ex.sheet n° 9 )
- Massage (for scars, tight tendons)__________________________________________(refer ex.sheet n° 10)
- Postural exercises for the trunk____________________________________________(refer ex.sheet n° 11)
- Balance training _________________________________________________________________________
- Others ________________________________________________________________________________

* Summary of the treatment (objectives and techniques proposed)
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________

Treatment for rehabilitation                                                                         Record Sheet  N˚2
(first evaluation) page 2
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* Identification of persons who could give daily exercises and look after the equipment :
1.______________________________________________________________________________________
2.______________________________________________________________________________________
3.______________________________________________________________________________________
4.______________________________________________________________________________________

* Planning of daily exercises (what exercise ? who will do it ? from what time to what time ?) : 
- Morning : ______________________________________________________________________________
_______________________________________________________________________________________

- Noon _________________________________________________________________________________
_______________________________________________________________________________________

- Evening : ______________________________________________________________________________
_______________________________________________________________________________________

* In the initial period, what should be the frequency of the visits ?
Every             ❐ week     ❐ Two weeks     ❐ One month     ❐ Two months     ❐ others

* Follow-up of the treatment :

Organisation of the treatment                                                                                Record Sheet  N˚3
for rehabilitation page 1

Date Technician
Interview  / Physical

Examination 
Progress / Technical

problem

Comments /
Modifications /

Repairs

Next
Appoint-

ment
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Name of the village : ______________________________________________________________________

Economic conditions
Total population _________________ Male _____________________ Female _______________________
Total number of families ___________________________________________________________________
Main employment : 
1. Agricultural : No. of landlords _________ No. of small farmers _________ No. of day labourers ________
2. Industrial  : No. of owners _______ No. of employees _________No. of day labourers _______________
3. Office : No. of rich people ________ No. of middle class  ________ No. of poor people ______________
Percentage of : Rich class _______________Middle class ______________ Poor ______________________
Transport : Bus _____________________ Train _____________________  Boat ______________________
Communication Facilities : Telephone _____________________ Post office _________________________
Electricity :   ❐ yes   ❐ no

Geographical conditions
Location of the village :    ❐ Near sea   ❐ Hill area   ❐ Forest area   ❐ Plain
Water facilities :  ❐ Well   ❐ Pond   ❐ Lakes   ❐ Canal   ❐ Tank   ❐ Reservoir   ❐ Dam   ❐ Stream

❐ Pump   ❐ Piped water

Political situation
Who is the village leader ? _________________________________________________________________
How many parties are there ? _______________________________________________________________
Which party is ruling the village ? ___________________________________________________________
How does the ruling party help the village ?    ❐ Housing    ❐ Electricity    ❐ Water supply
Is there any problem among the parties ? ______________________________________________________
Are there any non-governmental organisations ? Which are they ? __________________________________
What are their activities ? __________________________________________________________________
Number of sanghams : ________ Youth groups : ________________________________________________
Specify their activities : ____________________________________________________________________

Social conditions 
Number of religions : _____________________________________________________________________
Percentage of Hindus : _________ Percentage of Muslims : _________ Percentage of others : ___________
Number of castes : ________________________________________________________________________
Is there any problem among the religions / Castes ? ______________________________________________
What are the different languages spoken in the village ? __________________________________________
Recreational facilities ?    ❐ Yes    ❐ No    If yes, what ? ________________________________________

Education
Total number of schools : _____________________________     ❐ Government    ❐ Private
Number of students : _________________ Number of staff :_________________ 
Number of disabled children :_________________ 
Number of colleges  :_________________ Number of training centres :______________________________
Any library facilities ? _____________________________________________________________________
Percentage of Literate  :_________________  Percentage of Illiterate :_______________________________

Medical facilities
Total number of Hospitals : _____________________________     ❐ Government    ❐ Private
Primary Health Centres : _____________________________     ❐ Clinics   ❐ Dispensaries

Information to be collected from a third person                                                       Record Sheet  N˚4       
about the village
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In the following section of this chapter, we shall review, for each type of appliance we produce, the typical
problem it is designed to help and the technical sheet which explains the manufacture.

TYPES OF EQUIPMENT AND EXAMPLES OF INDICATION (typical cases)  

* Shoes only : The foot drops slightly. There is no fixed deformity or contracture of the plantar flexor
muscle. You can use leather or tyre sandals, or ordinary sports shoes (canvas, plastic or leather). In the case
of instability of the heel, we sometimes cut the heel part of a foot piece and fix it into the shoe.
Refer to Technical Sheet N° 3.
Note : Check that wearing shoes improves the gait of the child, also check the shoe sole regularly for wear,
to see which part of the foot is bearing more weight.

* Shoe thickness : The pelvis tilts to the side because one leg is shorter, and this causes a sideways curve of
the back bone (scoliosis). 
Refer to Technical Sheet N° 4.
Note : Measuring the thickness of the sole must be done after the child is provided with the appliance, by
controlling the balance of the pelvis.

* Supple foot piece (short or long caliper) : The foot drops. The equinus needs to be maintained, but there
is no major instability or deformity in ankle and foot.
Refer to Technical Sheet N° 1.
Note : The appliance must improve the swing phase of the gait by keeping the foot up, without preventing
the other movements of foot and ankle.

* Rigid foot piece (short or long caliper) : The foot and/or the ankle are very weak and become deformed
when bearing the weight of the body. The foot piece must be strong and maintain the foot/ankle in a good
position. For this purpose, it will sometimes be necessary to pad the inside of the foot piece.
Refer to Technical Sheets N° 1 and 5.
Note : In some cases, the foot deformities will prevent the use of the standard foot piece. You must then
mould the foot piece on a POP positive cast (refer to Technical Sheet N° 13).  

* Padding of shoe or foot piece : The foot has a flattened or over-high arch, and/or the heel has a sideways
deformity. The padding must improve the foot position, distributing the pressure of weight-bearing and
maintaining a straight heel.
Refer to Technical Sheet N° 5.
Note : check regularly that the foot/ankle are well positioned in the foot support and the state of skin in
contact with the padding.

* Standard long caliper : The knee, ankle and foot are too weak to support the body weight. The appliance
allows weight-bearing and prevents deformities.
Refer to Technical Sheet N° 2.
Note : In some cases, the child may lock the knee during walking, despite its weakness. The knee then risks
becoming deformed. But it may be possible to leave it free, on condition that the deformity is not severe, and
that you can regularly monitor its development.

5. Summary of the indications for plastic calipers
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* Extended caliper :

The indications are the same as those for the standard long caliper, except for the additional problem of
medium hip instability, noted down IS or IS+ during the telescope test (specific test n°5).

The buttock muscles and/or the muscles of the back and inside of the thigh are weak, but the hip joint does
not dislocate when bearing the body weight.

The extended long caliper provides an additional support with its lip under the butt, without preventing the
hip joint from bearing the body weight.
Refer to Technical Sheet N° 6.

* Seat caliper :

There is a problem of severe hip instability, noted down IS++ or IS+++ during the telescope test. The hip
joint dislocates when bearing the weight of the body.

The seat at the top of the shell gives direct support to the pelvic bone (ischium).

This reduces the constraint of weight-bearing on the hip when the child is standing.
Refer to Technical Sheet N° 7.

Note : When provided with a seat caliper (as, up to a certain degree, with an extended caliper), the child
must learn to balance her pelvis and trunk in spite of hip weakness, in the same way as when sitting on the
edge of a stool. These types of calipers can be made with or without a knee joint.

* Knee cage : The knee is weak, becomes deformed and needs protection.
On the other hand, the foot, ankle and hip are strong enough to support the body weight.
Refer to Technical Sheet N° 8.
Note : The knee cage is made of a PVC shell that can be shaped to fit  individual deformity.

* PVC shell for a knee with sideways deformation (varum/valgum) : The knee bends to the side and
cannot be brought back completely to the normal position. The shell must then be shaped to the best possible
corrected position.
Refer to Technical Sheet N° 9.
Note : Such a bent shell can be adapted to all types of long caliper, or be worn alone as a knee cage.
Progressive correction of the deformity should be attempted by slowly straightening the PVC shell every 1-2
months.



Indications for plastic calipers

32 /  A plastic caliper for children

* Long caliper with knee joint : The indications are the same as for the standard long caliper.
Advantage : The child can flex the knee.
Disadvantage : The caliper is more costly, heavier, and requires more maintenance.
Refer to Technical Sheet N° 11.
Note : We usually provide this type of caliper for older chidren, when they ask for it.

* Pelvic band : The hips are so weak that the child has difficulty maintaining pelvic balance.
The pelvis tilts backwards or forwards when she tries to stand (sometimes the child has never experienced
standing).
The PVC belt is used as a temporary aid for the child to learn the new position, and will be removed when
she becomes adapted to it.
Refer to Technical Sheet N° 12.
Note : The pelvic band is useless for correcting a dislocated hip, but may help to maintain an unstable one.
It is  not efficient in the case of lateral imbalance of the pelvis.

* Lumbar support : The indications are the same as for the pelvic band, but this provides a greater support
when the child has poor trunk balance.
Refer to Technical Sheet N° 12.

* Walking aids : PVC canes or crutches must be provided when a child needs support for walking.
Refer to Technical Sheets N° 14 and 15.
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B. HOW TO MANUFACTURE WOODEN
MOULDS
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2 types of moulds must be manufactured : 
leg moulds for the shells and foot moulds for the foot pieces.

How to choose your models ?

As models for your moulds, use children with :
❍ height ranging approximately from 70 to 140 cms

❍ no limb deformity (not suffering from the after effects of poliomyelitis)

❍ rather thin legs

❍ the size of the knee bone is important ; measure it and choose your models so that the 
width of the knee gradually increases

What is essential to manufacture the moulds ?

To take the measurements, you need a drawing
board, paper and a pencil.
Cover the two sides of the board with tracing paper.
The edge of the paper must be in line with the edge
of the board. This board must reach the child’s waist
in length and above the knee in width. 
Wood chisels, a mallet, a saw and wooden file are
needed to carve the moulds.

To manufacture these moulds take the measurements of the
child who is the model. Draw a pattern of his leg and his feet.
Draw this pattern on the wooden block and then carve the
wooden block.
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B.1. HOW TO MANUFACTURE 
A LEG MOULD
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1. Positioning and tracing of the leg "front view"

Ask the child to lie flat on the board, on his back with feet pointing upwards and legs in a neutral
position.

You should mark 3 important points on the leg :

1. The greater trochanter on the outside of the upper thigh (GT) 
2. The tip of the patella (lower end of the patella bone) (TP)
3. The top of the internal malleolus (on the inner side of the ankle) (IM).

Neatly draw the outline of the leg, holding the pencil straight.

Draw the 3 marks on the paper.

➞

➞

➞

GT
TP 

IM

✍
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This is the type of outline you should have on the paper.

Trace the central line of the leg (axis of the leg).

Trace 3 lines perpendicular to the axis of the leg :

* at the level of the GT mark
* at the level of the patella tip
* at the level of the internal malleolus.

Feel the knee-holding point above the internal condyle on the child’s leg. This is the hollow on the
inside of the leg, approximately 2 fingers above the patella. Mark the knee-holding point on the
outline.

GT TP

IM

GT TP

IM

GT TP

IM

GT TP

IM

knee-holding point
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2. Plan for pattern cutting "front view" :

We have seen that the PVC shell of the caliper does not have the exact form of the leg. The wooden
mould will help us manufacture the shell. Modification of the leg tracing is therefore essential.

Extend the outline, at the thigh, by 2 cm (for small
sizes) and 4 cm (for large sizes) above the marked
greater trochanter.

At the thigh, the outline is 1 mm within the drawing.

At the knee-holding point the outline gets a bit
narrower. It is at this point that the shell must hold
the leg firmly in order to prevent the shell from
sliding down.

At the knee joint, the width increases by 5 mm, to
avoid shell contact with the bone.

At the calf, the drawing is done by joining the
cutting layout of the knee with that of the malleolus. 

At the malleolus, leave at least 10 mm width to
avoid contact with the protruding bones. 
At the bottom the cutting stops at the height of the
internal malleolus.

You can cut the pattern front view and mark clearly
the line of patella tip and the height of the child.

G
T

TP

IM

����
����

TP

➞➞

Ext Int

T
P

Ilango
1,20m Size 5

2 to 4 cm

How to manufacture wooden moulds

Tracing of leg
Pattern modification
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3. Positioning and tracing of the leg "side view" :

Ask the child to lie sideways on the board with the leg resting straight on the table and the other leg
bent towards the front.

Draw the entire outline of the leg holding the pencil straight.

Draw the patella tip and internal malleolus point on the pattern. 

This is the type of outline you should have. 

Draw the central line of the leg. 
Draw two lines perpendicular to the leg axis : 
* at the patella tip 
* at the internal malleolus point.

TP IM

TP IM

TP IM
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4. Plan for pattern cutting "side view" :

As in the front view drawing, you are going to modify the drawing of the leg in order to give the
mould the shape of the PVC shell.

Front :

The pattern extends for 1 to 2 cms
in front of the central line of the
leg (according to the height).

Cut your side view pattern, and
mark the level of the patella tip
and the height of the child.

T
P

IM
   

Back :

Do not draw the outline of the
buttock. Extend the outline of the
thigh so that the pattern has the
same height as the pattern in the
front view. 

Stay inside the drawing to the knee,

then follow the outline to the
bottom increasing the width     by
…

… l cm outside the drawing at the
level of the internal malleolus.

T
PIlango

1,20 m
Size 5

T
P

Ilango
1,20m Size 5
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5. Transferring the patterns to the wood

The pattern is taken on the right side of the child for each size.
To draw the left mould, turn the pattern over.

Choose a block of wood that is flat and level on all the sides.
Its length should be equal at least to the greatest length of the
pattern. Its width must be as wide as the pattern. In the front
view, its thickness must be equal to the width of the pattern in
the side view.

Place the "front view” pattern on the block (drawings against
the wood), for the right mould, ensuring that the leg axis is
correctly in line with the axis of the wood. Draw the pattern on
the wood. Draw the mark of the patella tip on the wood. For
the left mould turn the pattern over.

Repeat the procedure with the “side view” pattern, keeping the
right edge of the pattern in line with the edge of the wooden
block. Take care to ensure it is lined up correctly with the
preceding drawing (ankles and thighs on the same side). The
marks of the patella tip must correspond exactly with each
other.

Repeat the same procedure on the other side of the wooden
block.

TP

Ilango
1,20m

S
ize 5

TP

Ila
n

g
o
1

,2
0

 m
S

iz
e

 5

TP

TP

T
P

Ilango
1,20 m

Size 5

TP 

✍
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To start with, cut according to the side view of the
drawing.

Then do the same with the top view. The sides must
remain flat in the leg part.

Using the file, thin down the sides a little on the thigh
part, this gives a trapezium form to the mould that
facilitates the removal of moulding from the shells
later.

Round off the angles a bit. The mould must however retain the form of a square. Work at the
knee level so that the inner side protrudes. This will later help the caliper to stay correctly on the
child’s leg. Ensure that the sides are flat and parallel to each other, especially at the bottom of
the mould, in the leg part, where the foot piece of the caliper will be fixed.
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B.2. HOW TO MAKE A FOOT MOULD
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1. Positioning and tracing of the bottom of the leg "side view" :

Ask the child to stand.

The measurement must be taken keeping a lift under the heel of the child so that the caliper can be
used in a shoe with a heel. The thickness of the lift must be around 1cm for smaller moulds and 1.5
cm for bigger ones. This thickness corresponds to the height of shoe heels used commercially. If
you use a shoe without a heel, don’t put any lift.

A wedge must also be placed under the front part of the foot to ensure that the fore part of the sole
of the foot support points upwards, as in a regular shoe. 

These lifts can be made of wood or hard rubber.

The leg must be perpendicular to the table (check with a
set square).

The lift under the heel
must extend from the back
of the heel to reach the
inner limit of the internal
malleolus.

The wedge under the forefoot must taper
from where the toes join the metatarsal
bones to end with the full thickness (1 or
1.5 cm) at the tip of the foot.

1 or 1,5 cm 1 or 1,5 cm
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Draw the outline of the leg on a small sheet placed
vertically between the child’s legs. Be careful to hold the
pencil perpendicular to the sheet. Do not press the flesh
with the pencil.

Note the level of the patella tip

With the scale, measure the distance for each malleolus :
a) from the prominent point of the malleolus to the back
of the heel (horizontal)
b) from the prominent point of the malleolus to the lift
(vertical)

Note the distance a and b for the two malleoli

You can then ask the child to withdraw his leg

Draw the central line of the leg

Draw the outline of the lifts

✍

TP

✗
✗IM

EM

TP

Draw on the paper the
location of the top of the
malleoli, with the
measurements (a) and (b)
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2. Pattern cutting "side view" :

Draw the outline of the pattern according to the following instructions :

The pattern extends from 1 to 2 cm in front of the central line of the leg (according to the height)

Draw a line at the 
patella tip level

Add 2 cms to the front of 
the foot

Cut according to the drawing of the pattern at the back, and the drawing of the leg in front.

Mark the child’s total height

✗
✗IM

EM

TP

✗
✗

EM

Ilango    1,20
S

ize 5

Above the prominent
point of the calf draw a
straight line.

Stay 0.5 cm outside the
drawing at the ankle and
at the bottom of the calf.

Follow the back edge of
the heel

Join the drawing
between the lifts

How to manufacture wooden moulds
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3. Positioning and tracing of the foot "top view"

The child must stand on a sheet covered with paper, keeping the foot flat without lift underneath.

Draw the outline of the foot precisely, holding the
pencil vertically, except at the heel where the flesh
flattens out. 

Draw the following marks :

Middle of the heel

Axis of the 2nd toe

Head of the 1st and 5th metatarsal bones
(palpable bumps at the roots of the 1st and
5th toe)

Width of the heel

Mark the upper 
and the lower
sides of the paper

How to manufacture wooden moulds
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4. Cutting of the foot pattern "top view"

Cut

Ilango   1,20

Size 5

Draw a line between the middle
of the heel and the axis of the 2nd
toe.Draw a line between the

heads of the 1st and 5th
metatarsal bones

Add 2 cm to the front of the foot.

Note the width of the heelFollow the outline between 
the heel and the forefoot

How to manufacture wooden moulds
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5. Positioning and tracing of the bottom of the leg "front view"

Ask the child to remain standing.

Using 2 set squares, ensure that the leg is vertical (the
axis of the leg must be perpendicular to the ground). 

Ask a helper to hold a board covered with paper behind
the leg and draw carefully the outline of the leg.

Mark the top of the internal malleolus, external
malleolus and also the patella tip.

Draw the axis of the leg.

✍

TP

EM
IM

TP

EM
IM

How to manufacture wooden moulds

Stop the drawing before the
wooden block under the heel.

(Site of the wooden block)
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6. Pattern cutting "front view"

First draw your reference points on the inner side of the drawing.
Mark “right side” on the pattern. 
Then turn the pattern and write “left side”.

Turn the pattern :

Mark the child’s name and his total
height.
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How to manufacture wooden moulds
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7. Preparation of the wooden block for the mould

The wooden block in which the mould will be cut to size is made of 2 pieces :
* one for the bottom of the leg
* one for the foot.

The wooden pieces must be flat with the sides levelled.

The block for the bottom of the leg must be 10 cms
longer than the pattern, so that it can be fixed in a vice
without damaging the sculpted part.

The block for the foot must measure exactly the same
as the pattern of the foot.

Assemble the 2 wooden blocks with a mortice and
tenon joint using wood glue.

✗

✗

✗

✗

10 cm

How to manufacture wooden moulds
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8. Transferring the patterns to the wood and cutting

Ensure that all the edges of the wooden blocks are perfectly right angled.

Copy the foot pattern onto the wood :
* the middle of the heel is placed at the centre of the back
edge,
* the axis of the foot is placed according to the axis of the
piece of wood.

Copy the pattern of the bottom of the leg “side view” :
* the rear drawing is in line with the rear edge of the
wooden block,
* the axis of the leg is perpendicular to the lower edge of
the wood.

Symmetrically copy underneath, and at the rear, the
outline of the pattern on the other side of the wooden
block. 

Cut according to the drawing underneath and at the rear only.

✍

✗

✗

✍

How to manufacture wooden moulds
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Copy the pattern of the bottom of the leg “front view” :

* the drawing is placed on the rear face of the wooden
block with the front face of the pattern against the
wood

* the axis of the leg is placed according to the axis of
the wooden piece and at the same time aligned with the
axis of the foot.

Cut according to the drawing. Above the malleoli,
widen a bit towards the front. Seen from above the
mould has the approximate shape of a trapezium to
facilitate the removal of the mould.
When you cut the back edge of the heel, the fore foot
must not be touched because it is wider than the heel.
Only cut the wooden block at the bottom of the leg. Be
careful to preserve the malleoli.

Cut according to the drawing of the foot, but opening
out slightly towards the top.

✍

Ilango   1,20 m

S
ize 5

R
ight face

How to manufacture wooden moulds
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9. Checking the rough mould

Now your mould should roughly look like the real shape of the back of the child's foot and leg.

Important

Before proceeding you must make sure that the mould is
correctly made. You can do this by putting the mould on the lift
of the heel that you have used to do the drawing.

* The anterior edge of the mould should be vertical 

* The axis of the leg, seen from behind, should be vertical.
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10. Foot mould finishing

To prevent the sandal from slipping off, a small piece of wood or
leather can be nailed to the rear which will help provide a good hold
for the strap.

The front of the
foot is well
widened.

The malleoli must
be well designed
at the rear but,
towards the front
of the foot, the
wood must be in a
straight line.

The corners of the heel must not be
round. The sides of the heel must be
flat and vertical in order to grip the
child’s heel.

At the level of the malleoli and up to 2 fingers' width above, smooth and
round off the rear part of the mould, forming the arc of a circle from 3 to 5
cms in diameter according to the size of the mould. You can check the work,
using a pattern cut out of cardboard.

Round off the posterior
angles at calf level so that this
part has the same shape as the
calf of the leg mould. Do not,
in any case, forget that this is
the place of the junction
between the PVC shell and
the polypropylene foot
support, where they will fit
into each other. For this the
sides of the mould must be
kept well flat.

3 à 5 cm

How to manufacture wooden moulds

Don't forget that the leg part of the cast is designed to fit the long caliper, and hence is larger
than the normal shape of a calf. For this reason, when used as a short caliper, the standard foot
support will nearly always be too wide, and require some padding inside to hold the calf
properly.

NOTE :
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C. PLASTIC MATERIALS



Plastic materials

Plastics are found all over the world because of their various uses, which depend on the type and
quality of the plastic used.

Two general rules applied to plastics are :

In general, industrial plastics are not as pure and have lower mechanical qualities than those used in
making appliances.
Each time a plastic is heated, its mechanical qualities diminish.

For these two reasons, great care must be taken when using salvaged plastics to be reprocessed.

We use PVC and polypropylene in the manufacture of plastic calipers.

PVC :

In general, we find PVC in pipe form. These pipes have different uses and the quality of the PVC is
not always the same :

➔ gutter pipes
➔ high pressure resistant pipes
➔ water supply pipes

The colour of the pipes often varies with their function.

YOU MUST USE PVC OF AT LEAST 3mm THICKNESS AND RESISTANT TO HIGH
PRESSURE IF POSSIBLE.

POLYPROPYLENE

Polypropylene has different shapes : sheets, thermally moulded chairs.
The only means of assessing the qualities of polypropylene to be recycled is to test it.
Quality can vary greatly from one object to another and from one country to another. High quality
polypropylene is hard to find but is, unfortunately, one of the only plastics (with High Density
Polyethylene, HDPE) which is resistant to the mechanical stress imposed on a foot support. We
have tried replacing polypropylene by PVC in foot supports in several work shops. This solution
does not, however, give satisfactory results even when the PVC is reinforced using plastic or metal,
etc.

The following chart will help you identify the various plastics commonly found. In any case, you
must always test the PVC or polypropylene to be used before proceeding to mass production.
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D. MOULDING SHELLS
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Moulding shells

WHAT EQUIPMENT IS NECESSARY TO MOULD THE SHELLS ?

To mould the shell you must have :

* one oven : inner dimension 1m x 0.45m x 0.40m with a rimmed plate to hold the talc,
with a thermostat if possible, capable of heating to :

170˚ to treat the polypropylene 
120˚ to treat the PVC 
120˚ to 140˚ to treat the polyethylene 
(more explanations in appendix).

* a small blow torch (gas or kerosene) or an electric heating 
gun or a gas stove burner. 

* Insulating asbestos gloves that can be thickened with leather on the palm
and fingers.

* You can use a shell-moulding machine (see in appendix).

When the PVC is heated too much it can produce toxic gases. It is therefore advisable to
heat the plastic in a well-ventilated place.

What materials to use ?

* for the shells : PVC pipes of 4mm thickness and the largest possible diameter, in order to
avoid off-cuts.

* for the foot supports : polypropylene sheets or high density polyethylene (HDPE) of 3mm
thickness for smaller sizes or 4mm thickness for larger sizes.

Note : polypropylene is preferable to HDPE because it is less likely to break in use.
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1. Moulding Shells

PVC pipe cutting :

Measure for each size of mould :

Cut the pipe to the required length.

❶

❷

❸

total length

circumference of the mould, at the
top, from one edge to the other.

circumference of the mould, at the
bottom, from one edge to the other.

❶

❷

❸

Copy the measurement
onto the pipe

Draw a line along the pipe on
either side, joining the two
circumference points.
Cut along these lines.

Moulding shells



64 /  A plastic caliper for children

Moulding shells

Heat the PVC on a layer of talcum powder in the oven or on teflon cloth if available. The ideal
temperature is 120˚C. 
In India, for 2 years we used an oven without a thermostat that heated to 250˚C. In this case 2 min
of heating were required. We now own an electric oven with a thermostat. For the PVC we set it at
150˚ and the heating time is 5 minutes.
If the oven is at the correct temperature (120˚) the heating time is longer but the plastic will not be
damaged.

PVC moulding

Stop heating when the PVC has become malleable. Over-heating blackens PVC which emits toxic
gases. It then becomes very fragile.

When the PVC is at the correct temperature, place the sheet in position on the mould and press. The
shape can be fixed quickly by cooling the plastic with a wet sponge.

It is not easy to press correctly using only the hands. You can make an effective press (see in
appendix).
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2. Foot support moulding

Cutting the sheets.

For each size of mould you should measure :

Note : You can prepare cutting
patterns in wood or plastic
according to the different sizes.

Making a stand for the moulds.

The stand can be used to place the mould in the correct position for moulding.

❶

❸

the total length : both length of the rear
face and lower face of the mould.

❷

❹

the width : 
the circumference, from
one edge of the mould
to the other, at the top of
the mould.

❶

❷

❸

❹

Moulding shells

The leg side is less inclined than the
foot side.
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Preparation of the sheets

To avoid any over-stretching of the sheets when they
are hot, stick a strip of gauze or cloth in the middle of
one of the faces, lengthwise.

The gauze can easily be stuck to the sheet by pre-
heating the sheet with a blow lamp.

You can also use a jersey cloth or T-shirt cloth that is
cut slightly bigger than the sheet so as to cover the
sheet completely.

In India , we now use a piece of stockinette (Jersey
cloth), cut bigger than the sheet, and placed under
the sheet.

Foot support moulding 

Place the polypropylene sheet in the oven (170˚ C).
The sheet is malleable when it becomes more
transparent.
Take it out of the oven by holding it at the bottom. The
gauze strip must be above.

Use talcumed gloves or put talc on the hot plastic
before moulding.

In India at present, we avoid using talc. To prevent the
hot PP sticking to the oven trays, they are covered
with a teflon cloth.

First place the sheet on the heel and then on the leg
part of the mould. 

Ensure that the sheet fits the mould on the sides of the ankle and the heel without any folds before
completion of moulding the foot.

Wait for a few minutes before removing the foot support from the mould.

�������

Moulding shells
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3. Summary on moulding

Each plastic has a different heating margin, from the temperature at which it
becomes flexible to the one at which it burns. Your heating time will vary
according to the material, size and thickness of the piece and according to
the capacity of your oven (intensity and distribution of heat).

During moulding, be very careful and expect some plastic to be burnt at the
beginning.

PVC is easier to work with. It becomes flexible at around 90˚C and can be
moulded without any difficulty. You can even heat it with a blow lamp and
remodel it, if needed (if it is not burnt).

Polypropylene is more delicate. The heating margin is slim and success in
making correct moulds requires practice.

High density polyethylene (HDPE) is easier to work with but its resistance
power is less than polypropylene and foot supports are more fragile.

Moulding shells
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How to manufacture appliances

E. HOW TO MANUFACTURE APPLIANCES
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How to manufacture appliances

In this chapter, you will find a series of technical sheets explaining the manufacture of
the different types of appliances we make in India :

1)  Short caliper.

2)  Standard long caliper.

3)  Leather sandals.

4)  Shoe-lift for a shorter leg.

5)  Padding of shoe and foot support.

6)  Extended caliper for a weak hip.

7)  Seat caliper for a very unstable hip.

8)  Knee cage.

9)  Bent shell for a deformed knee.

10) Metallic hinges.

11) Knee-joint caliper.

12) Pelvic band and lumbar support.

13) Foot support from a positive cast.

14) Axillary crutch.
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Short caliper                                                   Technical Sheet N°1

MATERIALS : 
- Standard foot support
- Leather
- Buckle
- Rivets

TOOLS : 
- Hacksaw
- File or grinder
- Sandpaper or buffer
- Drilling machine
- Knife
- Hammer

What is a short caliper ?

It is a foot support (below-knee brace), made of
polypropylene, with a strap at the top, that can be
worn with an ordinary shoe or sandal.

The foot support takes the place of the paralysed
muscles to hold the foot and ankle in a good position. 

Cutting has to be varied, according to the extent of
paralysis and instability in the ankle and foot.

Selection of the foot support

To select the foot support, check 2 things :

1) That the heads of the metatarsal bones (palpable
bumps at the root of the toes), are at the level of the
upward bending of the fore-part of the sole.

2) That the heel part is of the correct size.
Not too tight, which will quickly become painful.
Not too large, as the heel bone often needs to be held
by the appliance. 

Cutting out the foot support

Height : At least 3/4 of the leg’s height.

Depth : the front edge must come a little in front of
the leg axis, as viewed from the side.



The cutting of the lower part has to be adjusted according to the extent of strength and stability in
the ankle and foot, to allow or restrict some movement at this level. 

Why different cutting?

Depending on the cutting, the foot support will be more or less supple.

The greater the weakness in the foot and ankle, the more the foot support must be rigid, to restrict
abnormal movements or deformities, and to prevent the foot from dropping.

The greater the strength in the foot and ankle, the more the foot support should be supple to allow
movements that the child can control herself.
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By keeping the sides of the foot
support, you prevent the foot from
turning sideways. The length of the
sides must stop before the first
bone of the toes.

The more you enlarge the cutting out behind
the malleoli, the more you allow dorsiflexion.

If the child is able to lift his/her toes, it is
often not necessary to limit their movement.
So you can cut the sole at the level where the
sides stop, before the first bone of the toes.

How to manufacture appliances

If you leave the part covering the malleolus by
cutting only in front of it, you will prevent
dorsiflexion if the foot goes too easily in this
direction.



If the foot has no tendency to turn sideways when weight-bearing, you can also cut out the uprights
on the sides of the sole, keeping only the part that surrounds the heel.

This is the most supple model of foot support. It does not restrict the foot from moving up or
sideways. It only prevents the foot from dropping.

In some cases of slight paralysis, when it
is only necessary to stabilise the heel
laterally, the lower part of the foot
support (heel part and sole) can be cut
and fixed into an ordinary shoe.
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When you use a foot support designed for assembling with a PVC shell, the upper part is
very often too wide, and you must pad the inner sides of the leg section.
One solution to this problem is to make wooden moulds with leg sections more similar to the
normal shape of the calf. This series of wooden moulds would be used for the manufacture of
short calipers.
Another solution is to make the foot support to be used as short calipers from positive POP
casts (see Technical Sheet N°13).

NOTE :
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Standard long caliper                                     Technical Sheet N°2

What is a long caliper?

It is made of a PVC shell supporting the leg, stitched to a polypropylene
foot support. The leg is held in place by 2 straps, one just below the
patella, and one at the top of the thigh. The heel is maintained inside the
foot support, and the forefoot held by the shoe. In India, we actually use
ordinary sandals.

The simplest model of a long caliper stops below the top of the thigh. This
model is advised for children with a weak knee and ankle, but who still
have fair muscular strength in the butt and in the back part of the thigh.

Can the child lift his leg 
when lying on his stomach?

For a child with a weak and unstable hip, this model does not provide enough
stability. If the hip is only weak or slightly unstable (IS or IS+), it is advisable to 
make a higher model, the extended caliper, to stabilise it with a lip around the
lower part of the butt. If the hip is very unstable or dislocating (IS++ or IS+++),
it is necessary to provide a model with an ischial seat, which allows the child to
sit on it, and thus bear part of the body weight. 

For these models of caliper, refer to Technical Sheets N°6 and 7.

In some cases, for example older children who need to be seated for long periods, the caliper may
be provided with a joint at knee level. 
For this model, refer to Technical Sheet N°11.

How to manufacture appliances

MATERIALS : 
- Standard foot support and leg shell
- Leather buckles, rivets, nylon thread
- Adhesive solution
- Leatherette (rexine)

TOOLS : 
- Hacksaw
- Grip pliers
- Drilling machine
- Needle file or grinder
- Sandpaper or buffer
- Knife, hammer
- Blow lamp
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Selection and cutting out of the shell

To select the shell size, first check that the knee fits
inside without touching the sides. Draw a mark at the
middle of the knee and also mark the side of the shell.

Then cut the shell at the measurements as indicated below :

The front edges of the shell must come a little in front of the axis of the leg.

Fitting the shell to the child’s leg

To adjust the shell you must try it on the child’s leg and then reshape it by heating wherever
necessary.

(a) Inside the leg, 2 fingers
below the groin. 

(b)  Outside the leg 2 fingers
below the greater trochanter.

2 fingers above the
internal malleolus.

Join the 2 points (a) and (b)
and cut along the line.

No 
contact 
with
the 
skin

The shell must be in contact with
the skin the length of the thigh.

Knee-holding point :

How to manufacture appliances
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Test the shell on the child's leg.

With a pencil, draw the parts to be narrowed or opened on the shell sides. To allow reshaping, these
parts will have to be heated progressively.
Heat both faces of the zone to reshape, moving constantly and using the point of the flame.

If the shell needs to be made narrower at the level of the thigh,
push the leg against the internal side of the shell,
and draw the shape of the thigh inside the shell.

Then heat the external side of the shell (on both faces) with the
blow lamp.

When the PVC becomes soft, you can push it against the
edge of a table, moving it up and down along the line that
has been drawn inside the shell. Watch the inside of the shell
to follow the line. Wet it to cool the PVC.

The knee-holding point is located about 2 fingers above the patella.
Here the PVC shell must hold the sides of the thigh to prevent the
shell from slipping down.

If the shell slips down too easily over the knee, you must heat this
point to narrow it more. With the point of the flame, progressively
heat the 2 sides to their full depth and on both faces.

Then tighten them up with 2 fingers, or with 2 pieces of pipe.

Wet the inside with a sponge to fix the shape.
Test the shell again on the child's leg once cold.

How to manufacture appliances
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Selection and cutting out of the foot support

Refer to Technical Sheet N°1

The foot support must be high enough to have an overlap of 10 to 14cm with
the lower part of the shell (overlapping zone).

The foot support must be wide enough, so that the lower part of the PVC shell
can fit easily inside its upper part.

Test the foot support and the shell again on the child's leg. Check that the heel goes well into the
bottom of the foot support and that the knee is correctly located in the shell.
Details of how to decide the cutting outline are given in Technical Sheet N°1.

Fitting the foot support to the PVC shell

Draw the level of the foot support on the shell and the level of the shell inside the foot support.
Mark the level of the straps : 

- one just below the patella
- one at the upper end of the shell

Cut an oval shape in the back of the shell and the foot support in the
overlapping zone.

The cutting out must keep : 
- the flat side part of foot support and shell
- at the top of the hole, the angles of the sides and the back part of
the shell

- at the bottom of the hole, the angles between the sides and the 
back part of the foot support.

This oval shape stiffens the structure.

At the bottom of the shell, taper off the lower part of the sides with a file,
and round off the angles.
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How to fix the foot support to the shell

The shell and the foot support are assembled by stitching with nylon thread.

At the overlapping zone, coat the outside of the shell and the inside of the
foot support with rubber solution. Then fix them together in the right
position with a grip plier.

Within the overlapping zone, drill 3 mm dia. holes, (according to the
thickness of your thread). See diagram for position of holes.

Stitch hole-to-hole, using a big needle, and tighten as much as possible.

To test the strength of the stitching, hold the caliper on the edge of a table,
and then push and pull firmly on the foot support.
The movement must remain very slight.

If the foot support is too easily mobile, you can tighten the parallel threads
together. Tighten as many as threads necessary.

How to manufacture appliances
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How to make the straps

You need leather of medium thickness and simple buckles.

The end of the strap to be fixed on the shell must be
doubled to be stronger.

Paste and hammer.

In India we very often use a double strap at the knee, just
below the patella.

It is sometimes necessary to hold the knee more firmly, by
using a knee-cap.

The knee-cap is a rectangle of the same leather, in which you
cut 4 slits for the passage of the straps.
The position of the patella must be shaped or cut out. 

The straps can be fixed by stitching or with rivets.
Inside the shell, you must stick some pieces of rexine over the
stitching and rivets.

How to manufacture appliances
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Finishing and trials

The finishing is a very important stage when making a caliper.
To have the child using his / her caliper :

it must be comfortable,
it must allow the child to move easily,
it should look nice.

Whenever possible, have the trials last half a day. If the child was not able to walk easily before the
trials, always start the training in the parallel bars.
To teach gait and posture, use the standing mirror.
The comfort of the caliper will also depend on the shoes. It is best to
make simple sandals locally to the dimensions of the foot support.

During the trials, check that the top of the shell doesn't pinch or cut
the skin. If necessary, heat that part and open it slightly backward.

All the sharp edges of the shell and the foot support must
be rounded off. You can do this with files and sandpaper,
or with a cloth buffer fixed on the grinder. You can also
polish the edges by scraping them with the cutting edge
of a knife.

It is possible to cut out windows at the back of the shell, to
make it lighter and allow better air circulation, provided that :
you don't cut over the sides of the shell, and you keep at least
4 cm between each opening.

Check also that the skin is not pinched at the level of the
windows.

4 cm

How to manufacture appliances
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Sandals                                                            Technical sheet N˚3

MATERIALS :
- Rubber sole-sheet (shalimar).
- Shoe-making adhesive solution (neoprene contact glue).
- Leather of medium thickness.
- Conveyor belt (or hard rubber).
- Rivets and buckles.

TOOLS :  
- Cutter
- Hammer 
- Anvil 
- Scale
- Pencil.

PROCEDURE :

1) Draw the outline of the foot or foot support directly on a
piece of conveyor belt, with an extra margin of 0.5cm on the
sides and 1.5cm in the front. 
Cut along this line. Cut another piece of conveyor belt and a
piece of rubber sole of the same dimension.

Conveyor belt 
Rubber sole
Heel wedge
Conveyor belt

2) Cut a smaller piece of rubber sole for the heel. The
length of this piece is from the back of the heel to the
front edge of the internal malleolus.
Taper the thickness of this piece to give it a triangular
shape with the sharp angle towards the front. 

How to manufacture appliances

Roughen all surfaces you want to stick together before applying contact glue. Wait at least 15
minutes before sticking them together.

NOTE :

1,5 cm

0,5 cm



3) Stick the first piece of conveyor belt to the top
of the rubber sole, starting from the heel and
flexing the toe part of the rubber sole before
sticking it to the inner sole, to give it an upward
curve.
Stick the heel part below the sole.

4) Cut the leather straps.
The toe strap and the heel strap must be of 2cms width.
The cross strap, over the middle of the foot, must be of at least 3cm width.

5) Draw the marks on the top of the sole, for the
slits where the straps will be inserted.

- The toe strap will go from the first phalange of
the first toe, to the first phalange of the 5th toe.

- The heel strap will be inserted in the same slits
as the toe strap.

- The cross strap will go over the sides of the heel.
The slits will be below the malleoli.

6) Adjusting the straps.

Insert the straps into the slits and try the shoe on
the child’s foot to see the approximate length they
should be, leaving at least 3cm below the sole.
Trace the line on the straps below the sole, to mark
the level of adjustment.

The straps must be made thinner below the sole. So you must taper, with a knife, the smooth,
"fleshy" side of the leather.
Apply contact glue below the sole and on the straps. Wait for 15 minutes, then check the adjustment
again and stick the straps onto the sole.
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To make the leather more supple, fold it and roll it several times firmly in all directions.

NOTE :

The slits for the straps should be cut 0.5cm inside the outline of the foot. 

NOTE :
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- The toe strap will hold the toes comfortably.

- The cross strap will be inserted into the slits below the malleoli. It should fit comfortably across
the instep without rubbing.

- The heel strap will be inserted into the slits of the toe strap, and fixed to the middle strap with
rivets.
On the external side of the foot, the strap is short, finishing with a buckle.
On the internal side, it is long, and holes will be made during final adjustment.
Adjust the angle of the strap, so that it passes below the malleoli and above the heel at the back.

7) Sticking the outer sole

Apply contact glue under the rubber sole and on the piece of conveyor belt.

After 15 minutes, stick them together from back to front, taking care to
keep the slightly rounded shape of the sole.

8) Finishing

Attach the buckle by folding 1.5cm of the
external heel strap, making a small hole at the
fold for the pin to pass through.
Slide the buckle on and fix the fold with glue and
rivet.

With a sharp knife, cut the edges of the sole to
the outline traced in the beginning.

Smooth the outer edges with the grinder.

Cut holes in the back strap after a trial on the
child’s foot.

How to manufacture appliances
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Shoe-lift for a shorter leg                               Technical Sheet N°4

PROBLEM : The pelvis tilts on one side, due to a short leg, and
causes a lateral curve of the vertebral column (scoliosis).

OBJECTIVE : The function of the device is to balance the pelvis so
that its sides are levelled and the scoliosis prevented.

MATERIALS : Pieces of 10x25cm wood of 1cm thickness.
- Sheet of soft and light rubber for soles (shalimar 1cm).
- Shoe-making adhesive solution (neoprene contact glue).
- Sharp knife to cut the sole and buffer to soften it.  

PROCEDURE : The thickness of sole you have to add under the shoe will be measured only after
the child is provided with his caliper and shoes.

1) Fit the child with the caliper and shoes and
have him standing up.

2) To be able to check the position of the spine
and levelling of the pelvis, stand behind the child.

3) With some pieces of 10x25cm plywood of 1cm thickness, put a raise
under the sole of the short leg, until the thickness makes the pelvis
horizontal and the spine straight.   
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4) Make the shoe thickness the same height. Choose light-weight material, especially if the
thickness to be added is more than 2cm. You can also reduce the weight by making regularly spaced
holes, or by adding only to the front and back parts of the sole.

5) It is best to round off the sole anteriorly and posteriorly, to facilitate walking.

IMPORTANT : In the case of a fixed scoliosis, balancing the pelvis will not fully correct the
position of the spine; you should then choose the shoe thickness that corresponds to the best
position possible. In the case of poor positioning of the back after the pelvis is levelled, you must
try to teach the child better positioning with postural exercises for the trunk. 
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Padding of shoe and foot support                   Technical Sheet N˚5

MATERIALS :
- MCR (micro cellular rubber) or cork
- Neoprene contact glue
- Chalk, talcum powder or oil
- Square flat pieces of wood (or plywood)
- Sheet of paper or card

TOOLS :
- Knife
- Grinder (or file)

In order to find out which parts of the sole touch the ground when the leg is weight bearing, cover
the entire sole with chalk, coloured powder, talc or oil, and make the child stand on a sheet of paper.
The shape of the weight-bearing parts of the foot will appear. 

PROBLEM N°1 : Flat foot. There is no foot arch. All parts of
the sole are touching the ground when bearing weight.

OBJECTIVE : To provide support to the fallen arch when the
deformity is due to muscle weakness or when it is painful. 

PROCEDURE : You can use different thicknesses of MCR or
cork.

1) Take a print of the sole on a piece of card or paper. Cover the sole with talc or oil and then have
the child standing on the card. Note the place of the internal malleolus. Then draw the outline of the
print. 

2) Draw the line AB from the middle of the heel to the 3rd
toe. Then draw the line CD between the heads of the 1st and
5th metatarsals and the line EF, perpendicular to AB, at the
back limit of the internal malleolus. 
Draw a curved line from E to C.

E
C

A

DF

B
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3) From the outline of this curve you can cut the
shape of the padding. When the foot is very flat,
you should not lift it too much. The highest point
of the padding will be just under the internal
malleolus. 

The internal side is straight, and the height of the external
side gradually reduced. 

PROBLEM N°2 : Cavus (hollow) foot. The arch is
increased and only a small part of the sole is touching the
ground.

OBJECTIVE : To prevent more deformity by providing a better position and better weight-bearing
distribution.

PROCEDURE : 

1) Take a print of the sole on a card when the foot is
weight bearing.

2) Draw the outline of the arch.

3) Measure the height of the arch. The thickness of the
padding must a be little less.

4) The front and the back sides of the padding are cut straighter than the arch. This will push the
heel back and the forefoot forward.

If you pad a shoe or foot support with an existing arch shape, you must give the same shape
as the shoe or foot support to the inferior side of the padding.

NOTE :

Yes                                  No

Yes     No
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PROBLEM N°3 : Unstable ankle and foot that turn and bend inward or
outward when bearing weight. When you look at the foot from the
back, you can see that the heel bends to one side.

OBJECTIVE : To maintain the foot and the ankle in a straight position inside the foot support.

PROCEDURE : 

1) Make a padding for the foot arch as in the case 
of flat foot or cavus foot (see problems N° 1 and 2).

2) Place a pad on the side to which the ankle bends, inside the
caliper. The padding must provide the greatest contact possible to the
side of the heel, and must stop under the malleolus.

3) If this is not enough to keep the ankle straight, padding
can be added above the malleolus.

How to manufacture appliances

Yes No
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Extended caliper for a weak hip                     Technical Sheet N°6

MATERIALS AND TOOLS : The same as for the long caliper

PROBLEM : The child needs a long caliper, and the hip is weak or overstretched (IS or IS+). As the
hip is still fairly stable, it is not necessary to avoid weight-bearing on it, which might reduce the
normal bone growth. 
Note : To assess instability at the hip joint, refer to page 19.

The extended caliper is a long caliper with a higher upper part, providing more
stability to the hip without reducing weight-bearing on the joint too much.

To make this caliper, there are only two differences with the making of a long
caliper : the cutting and the shaping of the top of the shell.

Cutting of the shell

Select a shell that fits the size of the knee. Place it at the correct level beside the leg, referring to the
mark at the middle of the knee. Draw the following measurements on the sides of the shell :

How to make the lip under the butt

Draw the cutting line :
On the back of the shell, draw a sloping line from mark A to the inside
angle C. This line goes down at a slight angle to mark C, and then goes
straight down to mark B.

Cut out, following this line.

Now you have to heat only the triangle BCD, to give it the shape of the
butt. Avoid heating below the line BD, as that will cause folding of the
PVC when shaping.

A

B

A

CD

B

Internal side : one finger
below the groin : mark B

External side : one finger above the
greater trochanter : mark A



To remodel the lip, use the edge of a table or the tube of the parallel bars. First
stretch the PVC at the level of angle C to open the shell backward.

Then start gently pushing back the external part of the edge. The shell must be
well tilted.

Lift the shell slowly while you turn it toward the inside, and keep on pushing it
down on the tube or table.

When you come to the corner C, you will be holding the shell almost at right
angles to the tube or table.

Repeat the movement several times before cooling.

Control of the shape

Look at the shell from the back and from the top, and check that the butt part has this shape :

The lip touches 
the other leg

Look at the child’s back and locate his/her ischium below the butt. Observe its location in
comparison with the shell. The ischium is normally located at the first quarter of the thigh width,
from the inside.

Hold the shell vertically and check that the place the ischium sits on is almost horizontal. Towards
the outside, the edge of the shell follows the shape of the butt.

In the case of paralysis of the hip adductor muscle, the medial part of the lip under the butt must be
extended inside more (see Technical Sheet N°7).

The rest of the manufacture is the same as for the simple long caliper.
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Insideoutside

Yes
To be cut

No



Seat caliper for a very unstable hip               Technical Sheet N°7
or long caliper with ischial support

MATERIALS AND TOOLS : The same as for the long caliper

The name “ischial” support comes from the name of the bone on
which we sit : the ischium.

PROBLEM : 

The hip joint is easily or fully dislocated (IS++ or IS+++), and
weight-bearing on the hip will worsen the problem.

OBJECTIVE : 

To reduce weight-bearing on the hip joint.

The upper part of the shell is shaped like a seat, so that the child can
sit on it when he/she stands up on the leg.

MATERIALS : The same as for a standard long caliper.

PROCEDURE : The same as for the standard long caliper, except for the cutting and the shaping of
the upper part of the PVC shell.
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How to make the ischial seat 

1) Taking measurements on the shell :

The shell will have to be little longer than for the long
caliper. 
Position the shell on the external side of the leg, and
adjust the level at the knee.

The upper edges of the shell must be as follows : 

Outside : At the level of the greater trochanter : mark A

Inside : One finger below the groin : mark B

IMPORTANT : be sure that the hip is in a neutral position, perpendicular to the pelvis when you
take the measurement.

2) Measure the depth of the shell a little
above the axis of the thigh, and cut the edges
accordingly.

3) Drawing of the cutting line for the seat :

On the shell, draw a horizontal line from mark A to mark C,
which is 1cm around the corner, on the medial side of the shell.
From the point C, the line goes down straight to the mark B. 

Reproduce point B on the external edge of the shell. 1/3rd of the
distance between this second point B and point A, is the level of
D. Trace mark D on the external corner of the shell.

This is approximately the level of the ischium.

Draw a line from A to D and from D to C.

Cut the shell following the line ADCB. 
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2 fingers above
the internal
malleolus

A
C

B

A

C

BD

A

C

BD

A

B



4) Shaping the seat.

This is a drawing, view from above, of the shape the seat must
have :
The anterior edge of the seat is straight, forming a 110° angle
with the line of the medial side of the shell.

To form this shape, proceed as follows :

From the level of D, and down to C, mark a line 5 to 8cm, and join it
with D to make a triangle.

Heat this triangle and, using the edge of a table, shape the anterior
edge of the seat, which must make a 110° angle with the medial side.

Check, looking from above, that the straight edge forms the correct
angle, before cooling the PVC.

Then, heat only the part which will form the seat.

Bend and flatten the hot PVC backward on the top of the table to form the
seat.

IMPORTANT : The lateral positioning of the ischium on the seat will be
slightly different whether the muscles that bring the legs together (hip
adductor muscles) are paralysed or not :

To assess the strength of the hip adductor muscles, lay the child
down on his back, with the legs slightly flexed, and see how much
he can bring the knees together against resistance
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When the adductor muscles are functional, the place of the ischium
will be slightly towards the middle of the shell.

When the adductor muscles are paralyzed, there will be less flesh on
the internal part of the thigh. So the thigh part of the shell has to be
tightened more inside the leg, and the seat has to be larger on the
internal side of the caliper.

How to control the shape of the seat 

Lay the child down, and place his leg in the shell with the hip in a
neutral position. Check that, when the knee is at the correct level, the
seat comes in contact with the ischium, without pressing too much.

For a hip with good adductor muscles, the medial side of the seat
should not protrude, to avoid pressure on the groin.

NO                                                                   YES

For a hip with paralyzed adductor muscles,
the medial side of the seat has to protrude,
without coming too close to the groin.
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Looking from above, the posterior edge of the seat forms
a  right angle with the line of the medial side of the shell.

The rest of the manufacture is the same as for the simple
long caliper.
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Knee-cage                                                       Technical Sheet N°8

PROBLEM : 

The knee joint is too weak to lock, or becomes deformed when the leg bears weight. The foot and
ankle are strong enough.

OBJECTIVE : 

To hold the knee straight and leave the foot and ankle free.

MATERIAL : 

PVC shell, leather straps, buckles.

PROCEDURE :

1) Choose a PVC shell of the appropriate size. Cut it out as for a standard long caliper :

2) Reshape the shell so that it is adjusted to the child’s leg.

It must be :

In contact with the skin the length of the thigh.

Holding the thigh firmly just above the knee.

Not pressing on the sides of the knee.

In contact with the skin all along the calf.
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2 fingers below the greater
trochanter outside

- Bottom : 2 fingers above the
internal malleolus.

- Top :  2 fingers below
the groin inside.



3) Cut and fix the straps :

One simple strap at the top.

One double strap just below the patella,
(or one knee-cap).

One simple strap at the bottom.

4) Heat the back of the top and bottom edges of the
shell and bend them slightly backwards.
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The knee-cage can be provided with hinges so that
the child can flex the knee while sitting or
squatting. (Refer to Technical Sheets N° 10 & 11).

NOTE :



Bent shell for a deformed knee                      Technical Sheet N°9

PROBLEM : 
The knee has a fixed deformity, which forces us to modify the standard PVC shell when
manufacturing the caliper or knee-cage.

OBJECTIVE : 
To support the knee deformity, so that it does not worsen. The appliance can help in correcting the
deformity by reducing its angle gradually as the child grows.

There are 3 main types of knee deformity which can be fitted with a bent shell.

- When the lower leg bends outwards : Genu valgum, or knock-knee.

- When the lower leg bends inwards : Genu varum, or bow-leg.

- When the leg cannot be straightened fully ; for
example in the case of a complicated knee flexor
contracture.
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PROCEDURE :

1) For sideways deformities (genu varum or genu valgum)

Check whether the deformity is fixed or if it is possible to reduce it easily
when the child lies down.

With a piece of chalk, draw the outline of the entire leg in the best corrected
position on the table, marking the level of the patella.

Choose a PVC shell of the appropriate size.

To bend the standard PVC shell sideways, heat a triangle on
the side you want to open. Do not heat the side you need to
close.

Holding the hot PVC with a tissue, stretch the
side to be opened to lengthen it a little, and
then bend the shell to the appropriate angle.

Put the shell on the drawing you did on the table to check you have the
correct shape.

The bent shell can be used as a knee-cage, or fixed to a foot support to
make a long caliper.
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2) For a knee-flexed deformity (contracture)

With a piece of chalk, draw the outline of the leg
view from the side in the best corrected  position on
the table.

On the selected PVC shell, heat 2 triangles on both
sides, and stretch them manually.

Then bend the shell to the appropriate angle, and
check it with the drawing.

Continue the manufacture as for an ordinary knee-cage or long caliper.
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Metallic hinge for caliper                             Technical Sheet N°10

MATERIALS : 
- Soft iron or aluminium flat bars, 2.5mm thick by 20mm wide.
- Galvanized iron wire of 4mm diameter for rivets.

TOOLS :
- Hacksaw
- Scriber
- Centre punch
- Drilling machine with 4mm drill bit
- Hammer, anvil
- File or grinder 
- Grip pliers 
- Bench vice.

PROCEDURE :

1)  Measure the total height of the hinge with its branches :

* For a knee joint, from two fingers below the top of the
shell, to three to four fingers above the malleoli.

* For a hip joint, from the top of the belt to three to four
fingers above the knee.

2) For one hinge, cut one piece of flat bar to the same
dimension, and two pieces of 54mm length. For a caliper with
a knee joint, you need two hinges, for a hip joint, only one
hinge.
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3) On the long bar, trace a line A at the level of the axis.
Trace a second line B, 5mm below A.
Trace a third line C, 19mm below B.
Trace a fourth line D, 10mm below C.

4) On one of the pieces of 54mm, trace a line XY at the
middle.
Trace a line A’ 10mm below the top.
Trace a line B’ 24mm below A’.
Trace a line C’ 10mm below B’.
Also trace the line on the thickness.

With a centre punch, mark the middle of B’ and C’. On
the line A’, mark a point 3mm to the left of the middle.

5) Assemble the three pieces so that the line A coincides
with A’, C with B’ and D with C’, and fix them together
with grip pliers.
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Drill the holes for the rivets on the points B’ and C’ with a 4mm drill bit, and widen the edges of the
holes with a larger drill bit, at least 10mm.

6) Unlock the grip pliers, and
trace an oblique line on the
main bar from the left border
of the line B to the right
border of the line C.

Round off all the angles of the short pieces and fix them on each
side of part II of the long piece with one rivet in hole R1. This rivet
must be well-flattened, smooth against the bars to allow the lock to
slide over.

Then make the second rivet in the hole R2.
This one must exceed the width of the bars by about 2 to 3mm on
both sides, so the lock will rest on it.
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Cut along this line. The main bar is now
divided into parts I and II.
Cut 3 to 4mm off the sharp pointed edge of
part II.



7) Adjust part I of the main bar between the 2 small pieces, in line with part II,
and hold it with the grip pliers.

Drill the axis hole at point A, and make the axis
with a rivet well flattened but not too tight, thus
allowing the axis to move but permitting the
lock to slide over.

Round off the sharp pointed edge of  part 1.

8) To make a lock, cut a piece 20mm wide and 80mm long in an iron sheet of 1.5mm thickness.
Roll this band all around the bars, and weld the last fold.
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Knee-joint caliper                                         Technical Sheet N°11

We usually provide long or seat calipers with knee joints to children over 12 years of age, or when
there is a specific demand for it from the child or the parents.
It is more expensive and heavier than the standard long or seat caliper, and not essential for younger
children who will more easily adapt to the lighter appliance.

MATERIALS :

The knee-joint caliper is made of
* A PVC shell for the thigh part only.
* Two hinges made with steel or aluminium bars.
* A foot support, with proper shoe or sandal.
* 6mm bolts with flat heads.
* Leather for straps.
* Buckles (20mm).
* Leatherette (rexine)
* Micro cellular rubber (8mm).
* Adhesive solution.

TOOLS AND EQUIPMENT :

In addition to the usual tools you need for the manufacture of a
standard caliper, you need a bender to shape and adjust the hinges.

PROCEDURE :

1) The PVC shell for the thigh can be cut out from a standard shell,
or preferably moulded on the wooden mould from a smaller piece
of pipe.

The top cutting is the same as that for an ordinary long or seat
caliper.

Reshape it so that it touches the skin all along the sides of the thigh.
Close it more at the knee-holding point, one to two fingers above
the patella.

Cut the bottom two fingers below the knee-holding point.
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Depth : as in an ordinary long or seat caliper, cut
the edges straight so that the shell comes about
one finger in front of the leg axis, from a side
view.
Be sure the lower part does not touch the sides
of the knee. 
Smooth all parts that could be in contact with
the skin.

2) Select a foot-support of the correct size and cut it according to
the suppleness you want it to have. 
Its height must be at least 3/4 of the total lower leg’s length, from
ground to knee.

NOTE : The foot support can be moulded from a positive cast if the
foot cannot be fitted with the standard foot support (refer to
Technical Sheet N° 13).

3) Drawing the plan of the caliper.

Lay the child down on a piece of paper. Fit the child’s lower limb
with the shell and the foot support. Draw the outline of the leg with
the thigh shell and the foot support, holding the pencil
perpendicular to the table.

Trace a line A, at right angles with the axis of the leg, across the
middle of the patella. This is the axis of the hinges.
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Then draw the shape you will give to the hinges.

The upper bars will follow the shape of the PVC shell for
2/3rds of its height.

At the knee level, the bars must be at least 1cm away from the
widest points of the knee.

The axis must be well aligned with line A. In this region, the
hinges must be absolutely parallel and perpendicular to the
axis.

The lower bars should be close to the foot support, following
its shape for 2/3rds of its length.

4) With the benders, bend the hinges so that they
take the same shape as in the drawing.

5) Put the internal (medial) hinge in place, and
fix it to the shell and foot support with 4 bolts.

Fit the child’s leg with the caliper with this
hinge only. Attach it with large temporary
straps, and make the child stand in the parallel
bars for a trial, with a small wood wedge under
the heel to position the foot as with the heel of
the shoe.

While the child is standing, check that the shape
of the external hinge is correct.
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Draw the position of the bars on the shell and foot support.

6) Fix the external hinge to the shell and foot
support with 4 bolts, and repeat the trial.

7) When you are sure the position of the hinges is
correct, enlarge the holes a little inside the shell
with a knife.
Check that the heads of the bolts do not make
bumps inside the shell, and fix the hinges to the
plastic parts.

8) Ask the child to flex his knee, to see if the shell
has to be opened at the back. Cut and enlarge the
posterior part of the shell as much as necessary, so
that full flexion can be obtained.
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Some unstable knees will bend slightly sideways while weight-bearing. In this case you
should maintain it in the best possible position. To avoid much pressure on the side to which
the knee bends, tighten the shell, so that it holds the whole length of the thigh.

NOTE :

Yes No



9) Fix one strap on the top of the
shell, as for the ordinary caliper.

At the knee, make a double strap just below the patella. This
strap can be fixed to one bar with a rivet.

10) Finishing

If the knee pushes sideways too much, a lateral strap can be
added to hold it straight.

Some children will need locks to keep a straight knee while
walking, others not. 
Carry out trials before deciding to fit locks.

To avoid rusting of metallic parts, use redoxide and paint, or
send it for electroplating. Apply grease regularly to all metallic
parts, especially on the axis.

Cut off the extra length of the bolts and hammer them.

The rest of the finishing is the same as for the standard long
caliper.
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Pelvic band and lumbar support                  Technical Sheet N°12

Materials : Thick PVC pipe of at least 11cm diameter
- 3mm for small children
- 5mm for taller children.

Tools : The same as those used for the manufacture of other plastic
calipers

WHAT IS A PELVIC BAND?

The pelvic band is a plastic or metallic belt, connected to the long
caliper by hinges. 

It is used to stabilise the pelvis.

WHAT IS A LUMBAR SUPPORT?

The lumbar support is an extended pelvic band, which
also provides support to the lower back.
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WHEN TO PROVIDE A PELVIC BAND OR LUMBAR SUPPORT

The pelvic band is useful for children who have never experienced standing up, as a temporary help
to adjust to the new position.

The lumbar support provides support from the sacrum to the lower part of the scapulae, and can be
fitted for children with bad trunk balance.

In the workshops using this plastic technique, we seldom permanently fit polio affected children
with a pelvic band (or lumbar support), because we think it is often better to let the child adjust to
the disability rather than fitting him or her with heavy appliances which reduce his or her ability to
move easily.

For example, a child with weak or even unstable hips will often learn to balance his/her pelvis on
extended or seat calipers after training only at the parallel bars.

In the case where the trunk muscles are paralyzed and there is a scoliosis, the back support may help
a little in maintaining a good posture. For severe scoliosis, only body braces can provide the
necessary support (See D.Werner’s “Disabled Village Children”, page 558.) 

HOW TO MAKE A PELVIC BAND :

1) Measurement

Look at the pelvis from the front :
Follow, with a finger, the shape of the iliac crest. At the
front edge of the crest, you will find a  sharp little bump.
This is the A.S.I.S. (Anterior Superior Iliac Spine).

Using a tape measure, record the
circumference (C) of the pelvis, from one
A.S.I.S. to the other, going behind the back.

Add 4cm to this measurement (C). This will
be the length of the belt.
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2) Paper pattern

It is best to draw a pattern of the pelvic band on paper. This will allow trials on the child to check
the correct shape.

(C) + 4cm

Cut a piece of paper of (C)+4cm length, and about 10cm width, for small children, to 20cm for tall
children.

Position the child comfortably in a sitting position, checking that the pelvis does not tilt forward or
backward.

Forward tilt                      Correct position                           Backward tilt

If the child has poor control of pelvic posture, draw the
shape of the belt so that it goes down backward to push
the sacrum forward.

The sloping part must be the width of the pelvis, and
centred at the middle of the belt.
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Draw a vertical line in the middle length of the paper
pattern.

Roll the paper around the child’s pelvis.
The middle line on the paper pattern must be at the
middle of the sacrum.
Draw the lowest point of the band on the paper, just
above the crease of the buttock, and the shape of the
iliac crests on the sides of the pelvis.
Then put the paper on a table and draw the outline as
shown in the diagram below :

On the sides of the pelvis, the lower edge of  the belt
comes 2 to 3 fingers below the iliac crest.

The height of the belt is about 4 to 8cm on the sides,
8 to 15cm at the middle, according to the child’s
size.

Cut the paper pattern and test the shape on the child.

3) Moulding the PVC belt

Cut a piece of PVC pipe of the required size, heat it
and flatten it under a board.

Put the paper pattern on the flat PVC, and draw the
outline of the belt.

Cut along the outline of the pattern.

In Pondicherry, we use a wooden mould made of two
symmetrical pieces which can be adjusted to the
width of the child’s chest and pelvis.
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You can also shape it step by step, starting from the middle line, checking that the shape is correct
on the child’s pelvis at each step.

4) Assembling the belt with the long caliper :

A metallic hinge connects the belt to the long caliper.

The axis of the hinge must be at the level of the greater
trochanter. 

Its branches must be aligned with the leg axis, and the
greater trochanter.

The belt will then be fixed to the top of the hip-joint
hinge with 2 bolts.

The lower branch of the hinge is fixed to the long
caliper with 2 bolts.

114 /  A plastic caliper for children

How to manufacture appliances

➂ Then, heat these
parts, and curve
them around the iliac
bones. Close slightly
the upper part, above
the iliac crest

➁ Then heat these two parts and shape
them to the posterior angles of the
pelvis.

➀ Heat this part and roll it on a pipe to
open the bottom backward, to the shape
of the sacrum

Middle line

Top view

To strengthen the fixation, you can cover the belt
with a small piece of soft iron sheet at the bolts.

NOTE :

Small piece of
thin iron sheet
inside the belt

Axis of the
hinge

Leg axis



Finishing :

With rivets :

Fix a leather strap to one edge of the belt.
Fix a buckle to the other edge.

Cut a layer of thermorex foam sponge (or any other soft material) in the same shape as the inside of
the belt.

Cover the inner surface with a layer of rexine, or thin leather.

Stick this padding inside the belt.
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When the appliance becomes too small because of the child’s growth, or after breakage in the
hinge or belt, we always reassess the child’s ability to walk without the belt, before deciding
to give him a new one.

NOTE :



HOW TO MAKE A LUMBAR SUPPORT :

Take the same measurement (C) as for the pelvic
band, from one ASIS to the other.

Look at the child’s back.
The top of the support can extend slightly above the
lowest point of the scapulae, but no further. The
bottom of the support should come just above the
crease of the buttocks. Measure the total height (H)
of the lumbar support.
Mark the level of the iliac crests, and measure their
distance from the lowest point of the lumbar support.

Cut a piece of pipe to the required dimension. Heat
and flatten it.

On the flat PVC, draw the outline of the lumbar support as follows :

Draw a horizontal line at the level of the iliac crest.

The height of the sides should be about one third of the height in the middle, starting 4cm below the
line of the iliac crests.

Join the sides to the middle line. Cut along these lines.
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Cut a window of 2 to 3cm width in the middle to avoid pressure on the  spinal bones.

Windows can also be opened in the sides, leaving 3 to 4cm width of PVC around and between the
windows.

Then heat and shape the PVC.

The best way to mould the lumbar support, especially in case of a back deformity, is to make a
positive cast of the child’s waist with POP powder, but this is costly.
Another way is to use the adjustable wooden mould, or to heat and mould step by step, as for the
pelvic band.

Shape first the lumbar curve by heating the middle of the vertical bands.

Then shape the sides of the mould. Check that the line between the iliac crests is at the correct level.

Assembling with the long caliper and finishing are the same as for the pelvic band.
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Foot support from a positive cast                Technical Sheet N°13

PROBLEM : 

The foot is very large, or has a deformity that cannot be reduced completely, or has a functional
deformity ; for example, an equinus that compensates for a shorter leg.

OBJECTIVE : 

To mould a foot support that fits the particular shape of the foot.

MATERIALS : 
- POP bandage
- POP powder
- Wooden blocks to position the foot
- Oil or vaseline
- Scissors
- Knife or wire mesh to shape the cast
- Basin and water
- Bent iron rod, or wooden stick with nails to hold the cast in a bench vice. 

PROCEDURE : 
You must take a negative cast of the foot, then make a positive cast with POP powder. 
This positive will be modified before using it to mould the foot support.

1) Taking the negative cast : 
Example of a foot with equinus :

First try to place the foot in the position you
want it to be when standing.  Install the
child in a lying or sitting position. Hold the
child’s knee with one hand, and cover the
sole of his foot with the palm of your other
hand. Apply pressure on the knee while
your other hand is giving counter pressure
below the sole, to see the effect of bearing
the body weight on the leg. 
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functional
deformity. The
equinus of his
left foot
compensates for
the difference in
leg length.

It has been
decided to provide
him a short caliper

for his left foot
because when he

bears his body
weight on it, his

ankle twists to the
side and tends to
become painful.



The correct position must be with a straight
heel, and the pressure of the hand below the
sole must not be painful. When you are sure
of the position you want to give the foot and
ankle, practise getting the same position
quickly with the child and your helper, as
this must be done rapidly before the plaster
dries.

You are now ready to take the negative print
of the leg.

Apply vaseline or oil all over the leg to
prevent the plaster sticking.

Cut the POP bandage, two sets of 3 large
layers, to the length you require, from the top
of the calf to the end of the toes. 

Wet the bandage and mould it to the sides and
back part of the calf, and the sides and sole of
the foot.

Then position the foot quickly before the
plaster dries. The leg must be perpendicular to
the ground, while exerting pressure on the leg
between your two hands, as shown in the
diagram :
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When the plaster is dry, remove the cast carefully. Lubricate
the inside of the negative  with oil or vaseline. 

Place the bent iron rod in the cast and close the front with a
single layer of POP bandage. 

Let it dry completely.

2) Making the positive cast :

Place the negative cast in a stable position. The best way is
in a drum full of sand.

Mix the POP powder with water until it becomes semi-
liquid. The plaster must not be too diluted, but liquid enough
to fill the negative completely.

Fill the negative with the mixture and shake it gently, to
remove all the air bubbles. Let it dry for 10 minutes, then
remove the negative carefully.

Now the positive cast is ready for modification.
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3) Reshaping the positive cast :

Fix the iron rod to a bench vice.

The positive cast you have has the shape of the foot, in the position you want it to be held. Now you
must give it the shape of the foot support.

IMPORTANT : The foot support must avoid contact with the malleoli and with the anterior parts of
foot and leg. 
Therefore these parts of the positive must be increased a little by adding more plaster. 

Mark the areas you need to increase with a
pencil or ink. Add some liquid plaster
mixture in these places.

If the arch of the foot needs to be
supported, give the shape you want to the
sole of the positive (see Technical Sheet
N° 5).

If the foot support is to be used alone as a short caliper, it is better to keep the shape of the calf,
flatten the sides and open it slightly in front. If the foot support is to be fitted with a PVC shell,
make the calf part wide, large and flat enough to overlap the PVC shell correctly.

Do not forget that, to remove the mould more easily, the positive should be a little larger anteriorly
around the entire outline.

Lastly, smooth all the surfaces.

4) Moulding the foot-piece :

Using a pencil, draw the outline of the foot-
piece to the required shape on the positive
cast.

On the positive cast, measure the length of
the foot support and its width at the level of
calf and foot. Mark the level of the ankle.
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in front of the central
line.

Length : 3/4
of the lower
leg's length

The outline is in front
of the malleolus  to
provide a stiff ankle
section.

Side sections at foot
level to prevent
sideways deviation.



Draw the cutting outline on a polypropylene
sheet like this :

Cut the plastic sheet.

Put the polypropylene sheet on a layer of
stockinette (jersey), and heat in an oven at
200°C for about 10 minutes.

The stockinette is used to hold the hot plastic
sheet, and is placed on the plaster for
moulding. 

For moulding, be careful not to stretch the heel
and ankle parts, as this will reduce their
thickness.

Unmould the foot support after 5 minutes, before the plastic becomes completely hard.

5) Finishing the foot support

Correct the cutting outline.
Round off and polish all the edges. If the
appliance is to be used as a short caliper, fix a
strap at the top. Below the sole of the foot
support, you must stick a layer of hard rubber
to fill the gap below the heel and re-establish
a flat sole. The foot support can be used
without a shoe if you add a layer of conveyor
belt to the bottom and fix one or two straps
directly to the appliance.

It can also be fitted with sandals or with
ordinary sports shoes.
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Axillary crutch                                              Technical Sheet N°14

There are 4 different sizes of crutch, from the
smallest for young children to the adult size. Cutting
the parts must be adjusted according to the
measurements given in the chart below. 

To drill the holes in the adjustable part, we use a metallic guide as shown below :
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For the bending of PVC pipes, make a
pattern as described in the appendix.

NOTE :

SIZE I SIZE II SIZE III SIZE IV 

Upright 50cm  70cm  90cm 110cm

Flat part 13cm 13cm 13cm 13cm

Bending level 25cm 35cm 40cm 50cm

Adjustable part 35cm 35cm 35cm 35cm

Maximum height 70cm 95cm 115cm 135cm

Approx. user’s age 2 to 6 yrs. 6 to 10 yrs. 10 to 15 yrs. adult

Handle    1st hole 
levels   2nd hole

3rd hole

17cm
21.5cm
——

23.5cm 
26.5cm 
29.5cm

30cm
33cm
36cm

37cm
40cm
43cm

Axillary 
support

Handle

35 cm

2 cm

Internal
diameter
2,5 cm

Uprights

Flat part

Adjustable
part

crutch 
tip



MAKING A SIZE IV CRUTCH :

MATERIALS :

PVC pipe : - Use 25mm high pressure pipe, (15kg/cm2) .
Wood : - One piece 20x5x4cm for the axillary support.

- Round rod 20cm x2cm diameter        
Bolts : - 1x15cm, 8mm dia.

- 2x8cm,  6mm dia.

- Thermorex (plastic sponge) :- Thin layer, 14cmx22cm. 
- Rexin (leatherette) : - 18cmx35cm.
- Piece of used tyre for the crutch tip.
- Small nails.
- Adhesive solution (neoprene contact glue).

TOOLS :
File
Hacksaw
Drilling machine
Cloth buffing wheel
Blow lamp
Scissors
Drill bits : 25mm, 8mm, 6mm.

STEP 1 : Axillary support.

- Shape the piece of wood as shown in the
diagram :  (20x5x4cm)

- Drill two holes of 25mm dia.
as shown in the diagrams (1,2,3) :
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STEP 2 : Adjustable part.

- Cut a piece, 35cm long, of 25mm dia. PVC pipe.
- Insert a small piece of round wooden rod (2cm dia.)

into the bottom and fix it with a nail.
- Drill a hole of 6mm dia., 3cm from the lower

extremity.

Fix the pipe into the metallic guide with a screw, and
drill all the other holes.
- Cut a round piece of tyre (30mm dia.), and nail it to

the bottom.

STEP 3 : Bending the uprights.

- Flatten a 13cm length at the bottom of the uprights
by heating and pressing it on another 25mm pipe.
Bend them both to the same angle.

- On the flat parts, drill two holes (6mm dia.).
The first, 3cm from the end, the second, 6cm from
the first one.

- Fix the adjustable part to the uprights with two flat
head bolts.
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- Heat the junction where the two uprights meet. Once the
uprights become flexible, place the crutch on the pattern.
Place a 25cm piece of wood between the top ends of the
uprights and cool the heated part.

- Trace the level at which the uprights
should be bent, i.e. 50cm from the top.

- Use the pattern to bend the pipe for the
handle 50cm from the top. Heat the
external side of each upright at the
same time, and fix them on the board.

- Place one 15cm piece of wood
between the top ends of the crutch and
another 15cm piece of wood just
above the heated parts. Press the
uprights towards each other by placing
your hands between the 2 pieces of
wood and cool the heated parts.

STEP 4 : Handle.

- Cut one 11cm length of pipe.
- Insert two small (3cm) round wood

rods into the extremities and fix them
with small nails.

- Drill a hole (8mm) through at the center.

- Curve both ends with a file, so that
they fit correctly against the uprights.
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STEP 5 : Fitting the handle.

- Drill three (8mm dia.) holes, 2.5cm apart from
each other, on each upright.

- Fix the handle with the 8mm bolt.
(See measurement of the hand level).

STEP 6 : Fitting of the axillary support.

- Insert two pieces of (3cm) wooden rod into the top of the uprights. Nail them through the side of
the PVC.

- Fix the axillary support on the uprights with small nails, after checking that the whole crutch is not
twisted.

- Cover the axillary support with a thin layer of foam sponge and then with supple rexine, using
adhesive solution. 

Note : Wait at least 10 min. for the adhesive solution to dry before sticking the foam sponge. Use the
same procedure when you stick the rexine on to the foam sponge.
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