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In recent y e a r s a n u m b e r of devices a n d 
p r o c e d u r e s h a v e been in troduced which 
facil i tate the taking of m e a s u r e m e n t s or 
plaster m o u l d s of v a r i o u s types of de formi­
ty. Indeed it is seen that several differing 
types of a p p a r a t u s h a v e been deve loped to 
take an impress ion of only one type of defor­
mity . 

T h e fact that m a n y of these des igns or p r o ­
cedures leave someth ing to be des ired in 
terms of a c c u r a c y or appl i ca t ion is p e r h a p s a 
reflection of an i n a d e q u a t e apprec ia t ion of 
the e r g o n o m i c s involved , a n d a seeming 
p r e o c c u p a t i o n with the de formity presented, 
rather than the pat ient a s an entity. 

N o crit icism is impl ied, but while it is 
agreed that m e a s u r i n g equ ipment currently 
a v a i l a b l e can p r o d u c e r e a s o n a b l y accura te 
d imens ions , the end produc t often falls short 
of an ideal; and it is sugges ted that the b a s i c 
p r o b l e m which ar ises is not so m u c h the na­
ture of the des ign or p r o c e d u r e being used , 
but to three interrelated fac tors . 

1. T h e a l ignment of the b o d y at the t ime 
the p r o c e d u r e is be ing carr ied out . 

2. T h e re lat ionship of the b o d y to the 
device being used . 

3. T h e contract i le s tate of the m u s c u l a t u r e 
of the b o d y part dur ing the g iven p r o ­
cedure . 

T h e prov i s ion of an a p p l i a n c e is an aspect of 
treatment , the object ive of which is m a x ­
i m u m restorat ion of function, and this is, in 
part , re lat ive to the a l ignment of the h u m a n 
a n d mechanica l c o m p o n e n t s . At present this 
is ach ieved b y the rather uneconomica l p r o ­
cedures of static a n d d y n a m i c a l ignment . It 
is sugges ted that these could be simplif ied 
great ly if it were poss ib l e to determine rel­
at ive b o d y a l ignment at the outset . Equal ly 
the re lat ionship of the m e a s u r i n g device to 
the b o d y is significant in that unless the 
a l ignment of the two coincides a n y m e a s u r e ­
ment or p las ter m o u l d being taken will not 
be a c c u r a t e . 

T h e part of the a p p l i a n c e in contact with 
the b o d y must be s h a p e d s o a s to wi ths tand 
the forces which will be exerted at the inter­
face wi thout caus ing d i scomfor t or imped ing 
circulat ion; thus the d i spos i t ion of soft 
t i ssure at the t ime of m e a s u r e m e n t or p laster 
m o u l d is a l s o significant, since it m u s t affect 
the a m o u n t of modi f i ca t ions to be d o n e to 
the p las ter cas t . 

M u s c l e act iv i ty will be d i scussed in a later 
w o r k . Suff ice it to s a y here that a n y change 
in cross-sect ional a r e a can be used to exert 
force , but, if this potent ia l force is to be con­
trolled it is essential that the m u s c l e g r o u p s 
be re laxed at the t ime the plaster m o u l d or 



m e a s u r e m e n t is be ing taken. 
It will be a p p a r e n t that unless the pat ient 

is c o m f o r t a b l e a n d secure , it will be imposs i ­
ble to ach ieve re laxat ion a n d thereby d i spos i ­
tion of soft t i ssue. Under these c i rcumstances 
it m a y be p r o p o s e d that there a r e g iven cri­
teria which m u s t be met in order to achieve 
a n a c c u r a t e representat ion of the part : 

a) T h e r e is control over the pos i t ion of the 
b o d y a n d its re lat ionship to the device 
being used to take the measurement . 

b) It shou ld be poss ib le to determine the 
stat ic a l ignment of the app l iance during 
the p r o c e d u r e . 

c) T h a t any act ive muscu la ture should be 
re laxed while the procedure is being 
under taken . 

d) T h e r e is control over the d ispos i t ion of 
soft t i ssue. 

e) T h e p r o c e d u r e for measur ing a n y 
de formity shou ld not be fat iguing for 
either the patient or the person taking 
the cast . 

T h e i m m e d i a t e impl icat ion in meeting a n y of 
these criteria is stabi l i ty , and in this s tate it 
shou ld be poss ib le to control the pos i t ion of 

the b o d y in its re lat ionship to the device be­
ing used a n d that of the person taking the 
cast . S ince these p r o b l e m s are present with 
all levels of deformity it seemed a p p r o p r i a t e 
to des ign a bas ic device which w o u l d meet 
the criteria ment ioned, with the poss ibi l i ty 
of a t taching either newly des igned m e a s u r ­
ing or m o u l d i n g equipment , or modi f i ca­
tions of exist ing ones . 

T h e m a i n p r o b l e m is one of control of 
b o d y pos i t ion a n d its center of grav i ty ; it is 
a p p a r e n t that with the d i sab led person this 
cannot be ach ieved with the pat ient sitt ing or 
s tand ing u n s u p p o r t e d , a n d o b v i o u s l y the 
pos i t ion of greatest s tabi l i ty a n d re laxat ion 
of musc le is with the pat ient lying horizontal 
on a bench or table . 

H o w e v e r , if it is necessary to cater to a 
var i e ty of deformit ies a n d determine stat ic 
a l ignment , a hor izonta l pos i t ion p r o v i d e d by 
a table, a l t h o u g h meet ing s o m e of the cri­
teria, d o e s not meet all; unless it were poss i ­
ble to control the angle of the table top . 

It is this concept which led to the deve lop­
ment of the equ ipment descr ibed here, which 
is b a s e d u p o n the a s s u m p t i o n that with a d e -

Fig. 1. T h e b a s i c table s h o w n in the h o r i z o n t a l p o s i t i o n . 



q u a t e s tabi l iza t ion of the b o d y on the surface 
of the table, it should be poss ib le to tilt it a n d 
the pat ient through a r ange of 90 deg . , thus 
meet ing the criteria for a var ie ty of defor­
mit ies . 

T h e Bas i c T a b l e 

T h e des ign (Figs . 1 & 2) is s imilar to that of 
a tilting table used for t reatment in phys ­
io therapy depar tments ; indeed, s o m e of the 
exist ing m o d e l s cou ld be al tered for use in 
the present context except that in order to 
ach ieve sufficient r igidity it is necessa ry to fit 
locking levers to the table hinges a n d to rede­
s ign the table top . 

T h e design cons is t s of two f rames . T h e 
lower , or ba se , f rame is des igned s o that the 
table will not over turn when the upper f rame 
is b rough t from o n e pos i t ion to another . T h e 
upr ights have a c ros s -ba r that contr ibutes to 
the rigidity a n d p rov ide s a s u p p o r t for an ad ­
di t ional locking m e c h a n i s m . A gea red mech­
an i sm for rais ing a n d lowering the table top 
w a s cons idered , but not included in the pre­
sent des ign for r ea sons of e c o n o m y . M o r e ­
over , the lever a rm formed by the length of 
the table from its head to the hinges is long 
enough to enable the upper f rame to be 
ra i sed or lowered with c o m p a r a t i v e ease . 

T h e upper f rame has a c ros s -ba r to which 
is fitted a round longi tudinal slide that 
receives the lower- l imb a d a p t o r (Fig. 3 ) . 

Fitted to the f rame are two a r m rests, on 
which the pat ient m a y suppor t himself, and 
a footrest . The table top consis ts of four 
b o a r d s any of which m a y be r e m o v e d for 
convenient work ing dur ing a g iven p ro­
cedure . 

T h e design of the table lends itself to a 
va r i e ty of a t t achments which a re descr ibed 
here briefly, a l though it will be seen that 
there is s c o p e for further design act ivi ty and 
that with minor modi f ica t ion s o m e exist ing 
equ ipment cou ld be used . 

T h e Symes /knee -d i s a r t i cu l a t i on at tach­
ment (Figs . 4 , 5 , a n d 6) cons i s t s of a b o a r d 
18cm x 16cm the upper sur face of which is 
p a d d e d with microcel lu lar rubber and cov-

Fig. 2 . The basic table shown in the vertical posi­
t ion. 

Fig. 3. The lower extremity adaptor, a piece of 
square bar welded to a slide which allows move­
ment up or down the frame as well as rotating left 
or right. 



Fig. 4. The Symes knee disarticulation board 
clamped to the adaptor and set for a right Symes 
amputation. 

Fig. 5 . Patient in position ready for the applica­
tion of plaster: note the right board has been 
removed to facilitate working. 

Fig. 6. Knee disarticulation patient positioned 
ready for the moulding procedure. 

Fig. 7. Hip disarticulation board in position. 
This is attached to the frame with the same exten­
sion arm as that used for the Symes/knee disar­
ticulation board. 



Fig. 8. T h e a b o v e k n e e a t t a c h m e n t wi th the c o m b i n a t i o n or h o r i z o n t a l ver t i ­
ca l a n d A . P . s l ides it is p o s s i b l e to a d j u s t the p o s i t i o n of the s o c k e t - b r i m a s 
well a s contro l f lex ion e x t e n s i o n . 

Fig . 9. Pat ient in p o s i t i o n , p las ter m o u l d be ing 
t a k e n . 

ered with vinyl sheet. It is fixed to an exten­
sion a r m 16cm long which in turn c l a m p s on 
to the lower- l imb a d a p t o r . The point of fixa­
tion of the b o a r d to the a r m is by a p ivo t and 
m a y be locked by a wing nut. T h e r eason for 
this is that since the lower- l imb a d a p t o r 
ro ta tes a b o u t the longi tudinal sl ide the b o a r d 
m a y be used for either left or right a m p u t a ­
t ions. 

The hip-disar t icula t ion a t tachment (Fig. 
7) , is a l s o a b o a r d with s imilar p a d d i n g but 
different shape . B y r emov ing the S y m e s / 
knee-disar t icula t ion b o a r d from the exten­
sion a r m it is poss ib le to use this to suppor t 
the hip d isar t icula t ion b o a r d . H o w e v e r , be­
cause of the shape and pos i t ion ing of the 
b o a r d for either left or right it is not poss ib le 
to have one central p ivo t , and two are used, 
one for left, one for right a m p u t a t i o n s . 

T h e above -knee a m p u t a t i o n a t tachment 
cons is t s of a hor izonta l sl ide which c l a m p s to 
the lower- l imb a d a p t o r a n d the s ide of the 
frame (Figs . 8 a n d 9 ) . T h e mou ld ing device , 
in this ins tance a Berkeley Br im, is fitted to a 
locking s l ide a n d m a y be m o v e d media l ly or 
laterally; the height m a y be ad jus ted b y 
m o v i n g the a s s e m b l y up or d o w n the f rame. 
The hor izonta l sl ide m a y be used for left or 



Fig. 10 . T h e right a n g l e d po inter u s e d to locate 
the p e r i n e u m . N o t e that the trac ing p a p e r e x t e n d s 
to the foot b o a r d m a k i n g it p o s s i b l e to d e t e r m i n e 
l imb prof i l e tibial t or s ion , a n k l e p o s i t i o n , a n d 
a n g l e of the foot a t the o n e t ime. 

Fig. 12 . Pat ient in p o s i t i o n on the table , no te the 
centre line of the table e s t a b l i s h i n g a po int of 
reference for the future a l i gnment of the b r a c e . 

Fig . 1 1 . T h e d i v i d e r s u s e d to o b t a i n M . L . d i m e n ­
s i o n s , t ibial t or s ion , a n d a n k l e jo int p o s i t i o n . 

F ig . 13 . T h e b e l o w e l b o w s tabi l i zer to ho ld the 
a r m in the correct p o s i t i o n whi le m o u l d i n g . 

right a m p u t a t i o n s b y s imply r e m o v i n g the 

central s u p p o r t a n d revers ing the sl ide. 

T h e lower- l imb orthot ics m e a s u r i n g de­

vice (Figs . 10, 1 1 , a n d 12) , permit s m e a s u r e 

to be taken either in the horizontal pos i t ion 

or at an ang le of 45 deg . , the foot b o a r d a n d 

center of the table being the bas ic reference 

po in t s . 

A r ight-angle pointer is fitted to the lower-

l imb a d a p t o r a n d is used to locate the height 

of the per ineum; a n d a pa ir of ca l ipers or 

d iv iders are used to m e a s u r e the med io -

lateral d i m e n s i o n s of the knee a n d ankle . It 



should be noted that the measuring paper in 
this procedure extends under the foot, thus 
giving the possibility of limb profile, tibial 
torsion, when present, and the foot angle 
and position of the malleoli. 

The below-elbow arm stabilizer (Figs. 13 
and 14) is simply a padded cuff fixed to an 
adjustable support and is used to steady the 
upper arm during the application of plaster. 
Its particular advantage is not so much in the 
molding procedure but rather in the fact that 
since the table gives the frame of reference it 
is easy to ensure that the forearm is held in 
the correct position while the mould is being 
taken. 

The above-elbow device (Figs. 15 and 16) 
uses the same clamp as is used in the below-
elbow case, but has a former which fits into 
the axilla allowing the orthotist/prosthetist 
to use both hands to control the shape of the 
plaster and the position of the stump. 

The spine and trunk unit (Fig. 17) is a 
suspension apparatus that is clamped to the 
hood of the frame for use when measuring 
under traction. It wi l l be apparent, however, 
that by removing and repositioning some of 
the boards, moulds and measurements may 

Fig . 14. Patient in p o s i t i o n r e a d y for m o u l d i n g 
p r o c e d u r e to b e g i n . 

Fig . 15 . M o u l d i n g d e v i c e for a b o v e e l b o w a m p u t a t i o n . 



Fig. 16. Pat i ent in p o s i t i o n r e a d y for the a p p l i c a ­
tion of s tock ine t a n d p l a s t e r . 

Fig. 17 . Pat ient in s u s p e n s i o n r e a d y for the a p ­
p l i ca t ion of p las ter b a n d a g e s . With the use of 
s u p p o r t s it is p o s s i b l e to h a v e p a r t or all of the 
p r o c e d u r e in the hor izonta l p o s i t i o n . 

be taken with the table in a horizontal pos i ­
t ion. 

O f the devices d i scussed a b o v e the reader 
will h a v e noted there is none descr ibed for 
that perennial subject , the be low-knee a m ­
putee . Efforts h a v e been m a d e to devise a 
stabil iz ing b a r to hold the s t u m p in the cor­
rect pos i t ion while taking the plaster m o u l d , 
but this has s o far not p r o v e n to be m o r e effi­
cient than p r o c e d u r e s a l r e a d y a v a i l a b l e . 

Discussion 

At first sight the concept of a b a s i c device 
u p o n which a r a n g e of f i tments m a y be used 

m a y seem complex a n d p e r h a p s cost ly , a n d 
it is a s well to examine briefly these factors 
rather than leave the subject a s an a p p a r e n t 
technical tour de force . 

A t the t ime of writ ing, three tables a s 
descr ibed h a v e been in use for p e r i o d s of 2-3 
y e a r s with only minor changes in the origi­
nal des ign. T h e concept of using one bas ic 
dev ice to cater for a var ie ty of deformit ies 
h a s been readi ly accepted and it s eems a p -



p r o p r i a t e to m a k e a pre l iminary as ses sment 
of the des ign. 

Patient Acceptance: A series of ques­
tions and o b s e r v a t i o n s were m a d e of 
b o t h new a n d experienced patients; the 
consensus w a s that they all felt secure , 
were able to relax a n d c o o p e r a t e fully 
dur ing the p r o c e d u r e irrespect ive of the 
de formi ty be ing catered for. 
Professional Staff: T h e i m m e d i a t e 
feature which b e c a m e a p p a r e n t w a s 
that after instruction in the v a r i o u s 
p r o c e d u r e s , profess iona l staff b e c a m e 
m o r e a w a r e of the re lat ionship of the 
de formity to the pat ient . S ince there is 
a f r a m e of reference, b o d y a l ignment 
can be readi ly o b s e r v e d , corrected, or 
taken into account , for s u b s e q u e n t 
s tat ic a l ignment . 

O f part icu lar interest w a s the fact that, 
with new s tudents it w a s poss ib l e to 
d e m o n s t r a t e s p a t i a l r e l a t i o n s h i p s 
which are otherwise abs trac t until the 
often fat iguing process of d y n a m i c 
a l ignment begins . Finally the design 
a p p e a r s a s such that all p r o c e d u r e s can 
be carr ied out with a m i n i m u m of fa ­
t igue of the cl inician. 
Technical and Production: C o m ­
p a r i s o n s were m a d e between conven­

tional p r o c e d u r e s a n d those us ing the 
table . T h e s p a c e required is less than 
usua l ly acceptab le since the table can 
d o u b l e for a n e x a m i n a t i o n couch . In 
m o s t plaster r o o m s a couch is 
necessary . P r e p a r a t i o n a n d cleaning 
t imes are the s a m e or sl ightly less s ince 
all c o m p o n e n t s are located in one 
p lace . T i m e required per p r o c e d u r e is 
a p p r o x i m a t e l y the s a m e or slightly 
less; h o w e v e r the rejection rate for 
g iven m o u l d s w a s m a r k e d l y less, a n d 
cast modi f i ca t ions required m u c h less 
time. M e a s u r e m e n t s could be taken at 
g iven angles , a s the table p r o v i d e d 
reference, a n d were therefore m o r e ac­
curate . T h i s a l s o app l i ed to stat ic a n d 
d y n a m i c a l ignment . 

T h e s e fac tors taken into a c c o u n t in­
dicate that the initial cos t of p r o d u c i n g 
the table is s o o n offset by increased ef­
ficiency in the depar tment . 

A s presented here the table h a s been 
del iberately des igned to be a s s imple a s 
poss ib l e c o m m e n s u r a t e with efficiency a n d it 
will be a p p a r e n t that further i m p r o v e m e n t 
can be m a d e . T h i s is a n aspect of p r o g r e s s . 

Footnotes 
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