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PREFACE.

The o r ig in a l ob ject of the research  was to  extend  

the scope o f a new method o f making polythene- p la s t ic  s p lin ts  

whereby they could be moulded d ir e c t  to  the p a t ie n t , thus 

avoiding the need for  in term ediate p la s te r  c a s ts .  I t  

appeared th at such s p lin ts  would be of great b e n e fit  in  

the management o f p a tie n ts  w ith  cer ta in  chronic d is e a s e s ,  

e s p e c ia lly  rheumatoid a r t h r i t i s .  The stim ulus for  t h is  work 

arose from a personal communication by Dr. John T. S ca les  

o f the Royal N ational Orthopaedic H o sp ita l, who described  

the technique. At th a t time i t s  scope was r e s tr ic te d  to  

the manufacture o f simple w r is t  s la b s . I extended i t  to  

the making of e igh teen  types o f limb s p lin ts  and sp in a l 

supports and these were proved u se fu l by c l in ic a l  t r i a l .

The progress o f I 63 p a tie n ts  supplied  w ith  

th ese  appliances was observed; th e ir  su b jec tiv e  reports and, 

where measurable, the o b jec tiv e  r e s u lt s  being recorded.

Some b e n e f it ,  e ith e r  le ssen in g  o f pain or improvement in  

fu n ctio n , was obtained by a l l .  ^he r e s u lts  obtained in  

acute p o ly a r th r it is  were e s p e c ia lly  rewarding.

A large  proportion of the p a tie n ts  (66$) su ffered  

from rheumatoid a r th r it is  but appliances were a lso  provided  

for some w ith  n eu ro log ica l d isea se . One o f these was a 

young man w ith  resid u a l hem iplegia who presented such 

in ten se  to n ic  spasm of the f le x o r  muscles o f h is  knee that



both  m edical and su r g ic a l treatm ents had been unable to  

overcome i t  during the course o f one year . As f ib r o u s  

con tractu re appeared l i k e l y  to  develop a p la s t ic  s p lin t  was 

made which held  the knee f u l l y  extended w ith  the o b ject of  

preventing i t s  occurrence. He was in str u c te d  to  wear i t  as 

much as p o s s ib le .  In terp re tin g  t h i s  l i t e r a l l y ,  he d id  not 

remove i t  fo r  one month. During exam ination of the limb at 

the end of th a t time i t  was observed th a t a l l  ev idence of 

hypertonus had disappeared from the f le x o r  m uscles and th a t  

f u l l  voluntary  ex ten sio n  was o b ta in a b le . No other form o f  

treatm ent had been given  during th a t time and i t  appeared 

probable th a t hypertonus in  the f le x o r s  had been ab olish ed  as 

a r e s u lt  o f  the prolonged and con stan t s tr e tc h  of th ose  

m uscles w hile the lim b was extended in  h is  s p l in t .

In order to  in v e s t ig a te  t h is  phenomenon more 

f u l l y ,  a group o f 17 hem iplegic p a t ie n ts  was se le c te d  and 

27 f le x o r  m uscle groups p resen tin g  c l in i c a l  hypertonus were 

stre tch ed  in  a s im ila r  manner to  th a t described  above. The 

p eriod  o f study extended over two years and e lev en  months.

In each case c l in i c a l  evidence o f  e x c e ss iv e  tonus was abolished  

in  the stre tch ed  m uscles; the duration  o f s tr e tc h  required  

to  ach ieve t h is  appeared to  vary d ir e c t ly  w ith  the degree; o f  

tonus o r ig in a l ly  p resen tin g . Out of ten  su rv iv in g  p a tie n ts  

s ix  have re ta in ed  complete a b o lit io n  o f hypefctonus fo r  an 

average time o f 57 weeks s in ce  s tr e tc h  was stopped. I t  

appears th erefo re  th a t a la s t in g  abatement can, in  ce r ta in  

circum stances, be achieved by th a t means. No prev ious work



concerning the e f f e c t  o f prolonged s tre tc h  upon hypertonic  

muscle has been found. I t  i s  suggested  th a t the r e s u lts  

o f t h is  sm all s e r ie s  in d ica te  th a t fu rth er  study i s  

d esir a b le . I f  they are supported, the value o f such a 

sa fe  and long actin g  method o f reducing to n ic  muscle spasm 

may be of serv ice  in  the management of p a tie n ts  w ith  hemi

p le g ia , and perhaps a lso  w ith  other forms o f upper motor 

neurone d isea se .

The research  thus diverged by chance in to  three  

channels. I t  was thought th a t the work on muscle hypertonus 

might be of most in te r e s t  and i t  i s  presented f i r s t .  A b r ie f  

account of that concerning the new type of appliance forms 

the second p art. The th ird  c o n s is ts  o f a study of the value  

o f  th ese  appliances as a means o f obtain ing r e s t  and stab

i l i s a t i o n  o f the jo in t s  in  rheumatoid a r t h r i t i s .  Some other 

chronic d isea ses  a ffe c t in g  the locomotor system were a lso  

trea ted  and the r e s u lt s  are g iven .



TABLE OF CONTENTS.

PART 1 ,
Page.

The response o f hypertonic muscle groups in  --------
hem iplegic p a tie n ts  to  prolonged periods o f  
stre tch : a c l in i c a l  study.

INTRODUCTION.................................................................................  ! •

OBSERVATIONS.
M a t e r ia l . . . . ................................................     10*
Method. • • • • • • • • • • • • • • • • • • • ........................     11*

S e le c tio n  o f p a t ie n t s .................................   U *
C ontrols...............................  . . .  11*
Treatment........................................   11*
Examination  .................   12.

R e su lts ..  ...................    13*

DISCUSSION............................. . ........................................*..............22.

PART 2.
The Polythene-Polyurethane S p lin t .

INTRODUCTION...............................................

OBSERVATIONS.
M a te r ia l. ........................................
Method. .................................................
R esu lts ............................... ...............

DISCUSSION......................................

gART 3.
A study o f the value o f s ta b i l is in g  jo in ts  in  
th e ir  fu n ction a l p o s it io n  by means of polythene- 
polyurethane appliances in  the management o f  
rheumatoid a r th r it is  and n eu ro log ica l d isea se .

FOREWORD......................................................................................... M+.

INTRODUCTION................................................................................ iflf.

OBSERVATIONS.
M a te r ia l . . ..................................................... * . . . .  *+7 .
Method  .................... . ......................................... .. if8 .
R esu lts ....................................................................................  lt8 .
Two case reports (Nos. 18 & 1 9 . ) ......................  0̂ .

DISCUSSION............................................................................    60.

35.

37.
38. 
>+0 .
b2.



SUMMARY..................

ACKNOWLEDGEMENTS 

REFERENCES............

APPENDIX.

Hemiplegic P a tien t S e r ie s .

Method o f case p resen ta tio n ...................................................
Method of Examination................ ............................ ................. ..
Case H is to r ie s . Nos. 1 -  17 ......... .......................... .............

The Polythene-Polyurethane S p lin t .

Manufacture.
M a te r ia ls ...................................    •   • • • • •
Heating Apparatus...............................................................
Preparing the m a t e r i a l s . . . . . . . . .............• • • • • • • • •
Moulding to  the p a t i e n t . . 
F in ish in g  the a p p l ia n c e . . . . .........................

Range of A ppliances.

I l lu s t r a t iv e  example (Knee s p l i n t ) . . . .........................
Upper Limb S p lin ts .

volar w rist s p l i n t . ..........................................................
flL iv e ly H w rist s p l in t ................ .....................................
Dorsal t» »    • • • •
Volar w rist s p lin t  w ith  ex ten sio n .to .p rev en t

ulnar d ev ia tion  of f in g e r s  .
Hand sp lin t  for  preventing ulnar d ev ia tio n

o f f in g e r s ............
Wrist and fin g er  s p lin t  for  use in

sp a stic  p a r e s is , (Type a . ) . . . .  
Elbow s p l in t .........................................................................

. Lower bjmb S p lin ts .
long le g  and fo o t s p l in t   ..................................
Short it n «i tt . . ................... • • • • • • • • • • •
Decubitus heel u lcer  s p l in t .................... ..

Spinal Appliances.
C ervical support............................................................. ..
Lumbar-abdominal support  .................... ..
Lumbar sp inal support  ...................... ..
Spinal brace.....................................................................
Sacral decubitus u lcer  ja c k e t............................... ..
P la s t ic  bed................................................................ ..........



Case Reports of P a tien ts  in  the Management 
of whose D isease Polythene-Polyurethane  
Appliances were used , Iftios. 20 -  53) •

Rheumatoid A rth r itis*  Case Nos
E arly    (20 -  2b)
A d v a n c e d .. . . . . ................... • • • • • ( 2 5  -  31)

D iseases A ffectin g  the V ertebral Column.
S p o n d y lo sis . . . ( 3 2  -  3*+)
Malignant d is e a s e .................................. (35 -  37)

Decubitus Heel U lcers  (38  -  kO)

D isease o f the Nervous System.
P o lio m y e lit is .............................   (Hi)
Disseminated s c le r o s is ...................... (**2 -  *+3)
Traumatic ra d ia l nerve p a ls y . . . .  (Mf) . . . . .

n ulnar »» it . . . . ( V ? ) ..........
F r ied reich 1 s a ta x ia ............................ ( w ) ..........
E n cep h a lit is ...........................................( *+7) . . . . .
Tuberculous m e n in g itis .................... (*f8)...........
P a ra p leg ia . ....................................  (^ 9 ).........
Cerebral d ip le g ia ................................(5 0 ) ...........
Parkinson1 s d is e a s e ......................... . ( 5 1 ) ..........

Soft T issue L esion s........................... ..... .... ( 52 -  53)



PART 1 ,

THE RESPONSE OF HYPERTONIC MUSCLE GROUPS IN 

HEMIPLEGIC PATIENTS TO PROLONGED PERIODS OF 

STRETCH: A CLINICAL STUDY.

INTRODUCTION.

Research concerning the fu n ctio n s of^pyramidal 
and extrapy rami dal cen tres w i l l  be review ed. The servo- 
loop  theory of w ille d  movement and i t s  r e la t io n sh ip  to  
the cen tra l in flu en ces  in  normal and p a th o lo g ica l s ta te s  
w il l  then be examined.

I t  has been known sin ce  the time o f H ippocrates 
th a t cerebral haemorrhage caused p a r a ly s is . Wepfer, in  the 
seventeenth  century was, however, the f i r s t  to  show that 
the p a ra ly s is  a ffe c te d  the opposite  sid e of the body to  that  
of the haemorrhage. In 1691, Robert Boyle described  a 
case o f depressed fractu re  of the sk u ll which had caused 
p a ra ly sis  o f the co n tra la tera l lim bs. Removal o f  the 
bone fragment le d  to  disappearance of the motor d e f i c i t .
This observation  o ffered  evidence o f a motor area in  
the co r tex , but not u n t i l  nearly  two hundred years la te r  
was th is  demonstrated experim entally . Fr it s c h  & H itz ig  
( I 87O) showed that stim u lation  of the p recen tra l gyrus 
in  dogs caused movement o f the opposite sid e o f the body.
By se le c tin g  p o in ts o f stim u lation  d isc r e e t  movement could  
be produced. E a r lier  in  that year Hughlings Jackson had 
p ostu la ted  the e x is ten ce  o f such a motor area on the b a s is  
of a study of fo ca l e p ile p t ic  se iz u r e s . He sa id  that 
these must o r ig in a te  from ir r i t a t io n  o f "areas o f the brain  
having s p e c if ic  motor fu n ction . 11 F errier ( 1 8 7 3 , 1876) 
confirmed F r itsch  & H itz ig * s su ggestion  that the motor 
area occupied the precentral gyrus. He found too that i f  
an area which, on stim u la tio n , caused arm movement was 
removed the arm became paralysed. Soon a f te r ,  the axons 
of the neurones o f th is  area were found to  c o n s t itu te  a 
tra c t  descending to  the le v e ls  o f the motor outflow s from 

he cord. This tr a c t  was v a r io u sly  named the pyramidal or 
c o r tico -sp in a l t r a c t .  Injury to  i t  or to  i t s  parent c o r t ic a l  
c e i l s  was found to cause p a r a ly s is , p a r t ia l or com plete.



S p a s t ic ity  was a usual accompaniment. There was general 
agreement that both were the d ir e c t  r e s u lt  o f damage to  the  
motor t r a c t .  J . Hughlings Jackson was however a notab le  
excep tion . He wrote (1877', 1878 & 1 899), th a t d estru ctio n  
of the motor tr a c t  could only r e s u lt  in  lo s s  of movement -  
the "negative elem ent". The presence of s p a s t ic i t y  -  the 
" p o sitiv e  elem ent” -  he a ttr ib u ted  to  re lea se  from c o r t ic a l  
con tro l o f more p r im itiv e  mechanisms. These could then  
act w ithout r e s tr a in t  upon the lower motor neurones pro
ducing the c l in ic a l  p ic tu re  o f s p a s t ic i t y .  His concept has 
since been proved to  be co rrec t.

L i t t le  more work was d irec ted  to  t h is  problem 
for many years. Then Fulton (1932, 193^)5  studying the  
e f f e c t s  of d estru ctio n  of the motor co r tex , and Tower ( 1 9 w ) , 
in  her c la s s ic a l  paper on the e f f e c t  o f pure pyramidal 
se c tio n  in  monkeys, showed th at in ju ry  confined to  the  
motor cortex  or i t s  e ffe r e n t  f ib r e s  r e su lte d  in  f la c c id  
p a r a ly s is . Their work in d ica ted  th at the pyramidal t r a c t ,  
b esid es conveying the im pulses fo r  voluntary movement, 
mediated a f a c i l i t a t o r y  in flu en ce  on muscle to n e , sin ce i t s  
d estru ction  produced lo s s  o f tone as w e ll as lo s s  o f movement. 
Tower in terp reted  the dual fu n ction  thus: "Together, the
to n ic  fun ction  provides fo r  smooth, continuous, e f f i c ie n t  
a c tio n , w hile the phasic fu n ction  con trib u tes ou tstan d in gly  
p rec is io n  and l a b i l i t y  to  to ta l  performance. In the realm  
of somatic motor fu n ction  both of th ese  are unquestionably  
motor or ex c ito r  fu n ctio n s . Of in h ib ito r y  fu n ction  as 
such there i s  no ev id e n c e .”

I t  seems th at these fu n ctio n s o f the motor cortex  
obtain  a lso  in  man. Bucy (19*+9) ex tirp a tin g  the motor 
cortex in  human su b jects  found th a t re s id u a l s p a s t ic i t y  was 
very m ild in  degree. That any s p a s t ic ity  at a l l  developed  
was probably due to  involvement o f c o r t ic a l t is s u e  ou tside  
the true motor area. Bucy h im self emphasised th a t p o in t.

Hines (1938, 1937) was the f i r s t  worker to  show 
that there was an area of the co r tex , s itu a te d  ju s t  an terior  
to  the motor area, which was concerned w ith  con tro l of muscle 
tonus. E xtirpation  confined to  th is  part produced only  
in crease of tonus in  the muscles of the co n tra la tera l side  
of the body. This c o r t ic a l area i s  u su a lly  c a lle d  the 
suppressor s tr ip  and i s  designated  area in  Von Bonin1 s 
cy to a rch itectu ra l map of the cortex  ( in  Bucy, 19V9 ) .
Dusser de Barenne & McCulloch (1938) found th at stim u lation  
of area bS re su lte d  in  diminution o f muscle tonus. T h ey  
found, to o , that the e le c t r ic a l  a c t iv i t y  of other p arts o f  
the cortex was depressed by stim ulating  th is  area.

In 19l*0, Verhaart & Kennard follow ed  degenerated  
f ib r e s  from area m-S which had been destroyed some time pre
v io u s ly , as far  caudally as the pons, but not below i t .  They



proposed th at they had a re la y  s ta t io n  in  
McCulloch e t  a l ,  U 9 h£) , traced  the e f fe r e n t  f ib r e s  of  
area *+S by using the strychnine spike techn ique. I t  was 
found that the f ib r e s  from the c o r t ic a l  supporessor s tr ip  
ended in  the r e t ic u la r  form ation dorsal to  the pyramid. 
Bodian, (19^+6), using an in te r e s t in g  techn ique, supplied  
evidence confirming t h i s .  He in ocu la ted  monkeys w ith^ p olio 
m y e lit is  and those animals in  which g en era lised  s p a s t ic i t y  
developed were s a c r if ic e d  im m ediately a fte r  i t s  appearance. 
I t  was found th at the neurones in  the in h ib ito r y  area of 
the r e t ic u la r  form ation were most sev ere ly  damaged. In 
19*+6 Magoun & Rhines produced d ir e c t  evidence th at a 
r e t ic u la r  in h ib ito ry  centre did e x i s t .  They found that  
stim u la tion  of th is  area in  decerebrate ca ts  abolished  
muscle tonus. Further, movement produced by stim u la tin g  
the motor cortex  could be com pletely in h ib ited  by s im ila r  
means. The r e t ic u la r  form ation can not however, in  in ta c t  
anim als, in h ib it  .in  the absence o f in flu en ce  upon i t  from 
area *fS. The stratum too has been shown to  p lay  a part in
in h ib it io n , (M ettler , 19^3> 19W  and in ju ry  to  i t  causes
sign s of s p a s t ic i t y .  In hem iplegic p a tie n ts  showing in ten se  
hypertonus i t  i s  p o ss ib le  that b esid es  in terru p tio n  o f fibres  
from area ^S, damage to  the striatum  has occurred.

More rece n tly  another and more ex ten siv e  area
of the r e t ic u la r  form ation, ou tsid e the in h ib ito ry  area, has 
been found to  subserve f a c i l i t a t io n  o f muscle tonus (Magoun 
& Rhines 19*+6, Niemer & Magoun 19^7)* The former workers, 
by stim ulating th is  area, obtained very s tr ik in g  records  
of exaggerated response to muscle s tr e tc h . They concluded  
that r e t ic u la r  f a c i l i t a t io n  was a more potent fa c to r  in  
m aintaining s p a s t ic ity  thafcnwas reduction  of r e t ic u la r  in 
h ib ito ry  in flu en ce . The f a c i l i t a t o r y  area was found to  be 
a^relay s ta tio n  of im pulses o r ig in a tin g  in  the basal 
diencephalon, w ith con trib u tion s from the globus p a llid u s  
and other thalam ic n u c le i. This mechanism i s  held  in  check 
by c o r t ic a l in h ib ito ry  in flu en ce (Magoun & Rhines 19^7).
In 19*+9 L indsley e t  a l and Schreiner e t  a l ,  using e le c tr o 
myographic recordings of Muscle p o te n t ia ls  in  sp a st ic  c a t s ,  
confirmed that f a c i l i t a t o r y  and in h ib ito r y  in flu e n c es  were 
exerted  by the r e t ic u la r  system s.

The cerebellum  a lso  produces both types o f  
in flu e n c e , (Bremer, 1922, Holmes 1937 & Snider e t  a l 19^7): 
the anterior lobe exertin g  in h ib it io n  and the middle lobe  
f a c i l i t a t io n .  The v estib u la r  n u c le i too have, for  many 
years, been known to  have an e x c ita to r y  e f f e c t  upon the lower 
motor neurone.

, Even the cibrd i t s e l f  appears to  contain  such centre
(Harrevald & Marmont 1939, Lloyd 19I+I, Kabat & Knapp IVkk and 
Scarff & Pool 19^6), but in  th is  study of the e f f e c t  o f  
cerebrovascular accident these need not be d iscu ssed .



The extrapyram idal mechanisms which in flu en ce  the 
lower motor neurone are seen to  he complex. Those which 
mediate f a c i l i t a t io n  have a wide d is tr ib u t io n  in  the brain  
and cord and th is  may enable them to  avoid d estru ctio n  w ith  
more success th at the more lo c a l is e d  in h ib ito r y  mechanisms. 
Perhaps i t  i s  for  th a t reason th a t in ju ry  or d isea se  in  
the cen tra l nervous system , for  example hem iplegia , i s  
s ig n a lle d  by c l in i c a l  sign s of s p a s t ic i t y  much more commfonly 
than by f la c c id i t y .

Magoun & Rhines ( I 9 V7) reducing the concept of 
s p a s t ic ity  to  i t s  sim plest terms say th at i t  i s  a product of 
the reduction  of in h ib ito ry  and the augmentation of 
f a c i l i t a t o r y  in flu en ces  which p lay upon the sp in a l s tre tc h  
r e f le x .  I t  should be pointed out that the work upon which 
th e ir  concept i s  based was done w ith  anim als, but i t  i s  
p o ss ib le  that the s p a s t ic ity  shown by the m uscles of hemi
p le g ic  p a tie n ts  has a s im ilar  b a s is .  In such p a tie n ts  there  
i s ,  in  addition  to  s p a s t ic i t y ,  a motor d e f ic i t  which i s  
g en era lly  b e liev ed  to  be r e la te d , though not d ir e c t ly  r e la te d , 
(Lassek 1950), to  the degree o f d estru ctio n  su sta in ed  by the 
pyramidal t r a c t .  I t  may be j u s t i f ia b le  to  presume that in  
the great m ajority of hem iplegic p a tie n ts  there i s ,  p laying  
upon the lower motor neurones, an ex cess iv e  amonnt o f  ex tra -  
pyramidal e x c ita t io n  and a dim inished amount of pyramidal 
in flu en c e . In order to  determine by what periph era l pathways 
such in flu en ces may produce the c l in i c a l  s ig n s  o f s p a s t ic ity  
and lim ita t io n  of voluntary movement a review  o f work on 
the peripheral neuro-muscular mechanisms i s  required . In 
th is  f i e l d  of research  the concept o f Merton (1951, 1953) 
that im pulses m ediating ordinary w ille d  movement ex ert th e ir  
in flu en ce  by a 11 servo-1  oop mechanism" i s  perhaps the most 
s ig n if ic a n t  sin ce L id d ell & Sherrington (192*+) described  
the s tre tc h  r e f le x .  I should l ik e  to  review  h is  work in  
some d e ta i l .

Since the muscle sp ind le p lays an important part 
in  h is  theory i t  may aid  c la r it y  to  f i r s t  g ive an account of 
i t s  stru ctu re . Merton d escrib es the sp indle as being composed 
e s s e n t ia l ly  of a sensory element which has muscular p o le s .
The la t t e r  are made up of numerous muscle f ib r e s  -  the  
Hin tr a fu sa l f ib r e s ’1. These have been found (L ek se ll 19*+5) to  
play no part in  main muscle a c t iv i t y ,  th e ir  so le  fu n ction  
being to  a c tiv a te  the sensory part of the sp in d le . They are 
innervated by the small e ffer e n t nerve f ib r e s  in  the ven tra l 
ro o ts .

For many years i t  was accepted that im pulses 
mediating w ille d  movement tr a v e lle d  down the pyramidal 
tra c t to  the motor neurones in  the an terior grey matter 
of the cord and thence along the large  e f fe r e n t  nerve 
f ib r e s  to  the motor end p la te s  in  the main m uscle. In 
1951 Merton, in v e s t ig a t in g  the phenomenon of the fls i l e n t
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p eriod ” made cer ta in  observations which le d  him to  the  
conclusion  that th is  view was incorrect*

The su bject o f h is  experiment m aintained a 
steady voluntary con traction  o f the aoductor muscle o f  
h is thumb again st the re s is ta n c e  of a spring . This ten sio n  
was recorded. Leads were taken from the motor nerve (ulnar) 
supplying th is  muscle and the e l e c t r ic a l  a c t iv i t y  recorded.
When both records showed a constant l e v e l ,  a shock was  ̂
applied  to  the nerve to  cause a sudden tw itch  con traction  
of the m uscle. I t  was observed th a t ,  during the time the 
record of muscle ten sio n  showed a r i s e ,  a l l  e l e c t r ic a l  
a c t iv i t y  in  the nerve was suspended. This response was 
found to  be ex cep tio n a lly  d e lic a te .  Even a thresh old  shock, 
giv ing  a tw itch  o f only 3 -  o f the background te n s io n ,  
was s u f f ic ie n t  to  obtain  a c le a r ly  d iscern ab le " s ile n t  
period”. Sherrington had sa id  that movement takes p lace  
again st a background of p ostu re. The steady muscle contra
c tio n  maintained by the su b jec t, created  a s ta te  sim ilar  
to  that obtain ing during a p ostu ra l con tra ctio n . Merton 
argued that i f ,  as had p rev iou sly  been thought, the pathway 
of voluntary movement was d ir e c t ly  along the motor nerve to  
the main m uscle, then the e le c t r ic a l  stim ulus applied  to  the 
ulnar nerve in  h is  experiment stim ulated  t h is  neuro
muscular action*  How then was the phenomenon o f the s i l e n t  
period avoided when w ille d  movement was superimposed on a 
postural contraction? Avoided i t  must b e, sin ce  otherw ise the  
movement would be aborted as soon as i t  began.

Previous work on the s i l e n t  period  had shown th a t  
i t  was accompanied by a ce ssa tio n  of a ffe re n t d ischarge from 

the muscle sp in d les and that the absence o f th at d ischarge was 
responsib le for i t s  appearance. Merton argued th a t the only  
way in  which a fferen t d ischarge could be m aintained was 
through continued stim u lation  o f the sp ind le by con traction  
of i t s  in tr a fu sa l muscle f ib r e s .  I t  had been shown that th ese  
were innervated by the small e ffe r e n t  nerve f ib r e s  in  the 
ventral r o o ts . He th erefore proposes th at the pathway of  
w ille d  movement i s  v ia  the pyramidal tr a c t  to  the sm all lower 
motor neurones. From th ese  i t  i s  relayed  in  the small e f fe r e n t  
nerve f ib r e s  to  the in tr a fu sa l muscle f ib r e s  o f the sp in d le s .
On contracting these s tre tc h  the sensory part o f the sp in d le . 
This produces an a fferen t discharge which, on entering the  
cord, p lays upon the large  lower motor neurones and d ep o la r ises  
them. Impulses pass out in  the large  e ffe r e n t  nerve f ib r e s  
to  the main muscle and cause i t  to  co n tra ct. In th is  way 
spindle a fferen t discharge i s  m aintained, the s i le n t  period  
avoided and a smooth voluntary con traction  of the main muscle 
i s  superimposed upon the postural s ta te .

Merton went on to  p o stu la te  that there i s  an 
inherent sta b le  len gth  re la tio n sh ip  between the in tr a fu sa l  
muscle f ib r e s  of the sp indle and the ex tra fu sa l muscle f ib r e s .  
The function  of the sensory part of the sp in d le , he sa id , i s



to  d etect any a lte r a t io n  of t h is  r e la t io n sh ip  and act to  
correct i t .  How t h is  a p p lies  to  w ille d  movement has been 
noted. As a fu rth er example, the s te tc h  r e f le x  ex c ited  by 
im pulses from the sp ind le a c ts  to  keep the main muscle at 
the same len g th  as the in tr a fu s a l.

Merton, in  h is  experim ents, d id  not record sp indle  
a fferen t discharge and i t  may be questioned  why he b e lie v ed  
that the s i le n t  period response was due to  cut o f f  o f  
impulses from these recep tors and not due to  in h ib ito ry  
im pulses from the tendon organs. I t  has been noted th a t  
the s i l e n t  period  could be obtained in  the motor nerve 
of h is  su bject by thresh old  s t im u li. Merton deduced that  
the resp on sib le  end organ must be the sp in d le , s in ce  i t  had 
been shown by Matthews (1933) th at the only other important 
sense organ in vo lved , the tendon recep to r , responded s o le ly  
to  high ten s io n . In Matthews1 words; ”The B. endings11 
(h is  name fo r  the tendon r e c e p to r s ) , ,!have a high thresh old  
and during con traction  always behave as i f  they l i e  rin  
s e r ie s 1 w ith  the c o n tr a c t ile  elem ent. Their response 
depends only on the to ta l  ten sio n  in  the m u s c le . . .” Fulton  
& Pi-Suner (1928) had already p ostu la ted  t h is  and i t  has 
recen tly  been Confirmed by Hunt & K u ffler (19?1 , b) who 
noted , in  a d d itio n , that many tendon organs "gave no steady  
discharge w ith  a m aintained ex tern a l ten s io n . ” I t  seems 
c le a r , th e re fo re , th at the very weak tensions e l i c i t e d  by 
Merton1s threshold  stim u li would be in s u f f ic ie n t  to  cause 
any discharge from th ese  recep to rs . Furtherm ore previous 
work on the s i l e n t  period o ffered  confirm atory evidence  
that the muscle sp indle was the a c tiv e  recep tor .
Sherrington (1900 ) had pointed  out th at the sp in d les la y  
between the main muscle f ib r e s ,  p a r a lle l to  them and having 
common f a s c ia l  attachm ents. Benny Brown (192 8 ) provided  
a further clue to  th e ir  action  when he observed that the 
s i le n t  period could be g rea tly  c u r ta ile d  by d e -a ffe r e n ta t io n . 
He deduced that th is  phenomenon must be due to  changes in  
the a fferen t discharge from the m uscles. In the same year 
Fulton & Pi-Suner found th at sp ind le a fferen t discharge  
was reduced during muscle con traction  and they concluded that 
th is  must be due to  the ”in  p a r a l le l” arrangement noted by 
Sherrington;^ muscle con traction  re lax in g  them with consequent 
cut o f f  of d ischarge. ™hey concluded that these recep tors  
recorded muscle len g th . Matthews (1931, b ) , using a small 
muscle o f the frog*s toe which contained only one sp in d le , 
in v estig a ted  i t s  response during e l e c t r ic a l  stim u la tion  o f  
the motor nerve. He concluded from h is  fin d in g s  that ”The 
pause, in  the response o f the muscle sp indle to  steady ten sio n  
when the muscle con tracts i s  compared to  the s i le n t  period in  
mammalian r e f le x e s . I t  i s  suggested th at the s i le n t  period  i s  
due to^the pause in  the response from the muscle s p in d le s .” 
Again in  1933 he sa id , ”During a ctiv e  contnaction  the  
response of the Al receptors1* ( s p in d le s )“cea ses . ” He 
commented ”they behave as i f  they be ”in  p a r a l le l” w ith  the
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c o n tr a c t ile  elem ents . 11 A year la t e r  Hoffmann found th a t  
the s i l e n t  period  could he obtained in  man aga in st a 
background o f e ith e r  p ostu ra l or voluntary co n tra ctio n .

This background o f research  c le a r ly  supports Merton*s 
views on the ro le  of the muscle sp indle in  h is  experim ental 
f in d in g s . I t  may have been noted th a t h is  concept r e s t s  
a lso  upon knowledge concerning the fu n ction  o f the small 
e ffe r e n t  nerve f ib r e s .  A survey o f n eu rop h ysio log ica l 
research  in  t h is  f i e ld  may th erefore  be d e s ir a b le .

In 1891* Sherrington found iris sm all nerve f ib r e s  
in  the ven tra l roo ts innervating the muscle sp in d le s .
L i t t le  a tte n tio n  was paid to  th is  observation  u n t i l  19 -̂5 
when L ek sell demonstrated the ro le  o f the sm all e f fe r e n t  
nerve f ib r e s  in  co n tro llin g  the a fferen t discharge from 
these recep to rs. This stim ulated  a great deal of research  
and w ith in  a few years much important work was p ub lished .
Hunt & K uffler (1951?a) found th a t , o f the t o ta l  number 
of motor f ib r e s  in  the lum bo-sacral outflow  in  the c a t ,  
one th ird  were small nerve f ib r e s  and two th ird s  la rg e  nerve 
f ib r e s . They found that stim ulation  o f the large  f ib r e s  
caused con traction  only o f the ex tra fu sa l muscle f ib r e s .
The small f ib r e s  they found to  be e x c lu s iv e ly  concerned 
w ith con tro l o f the a fferen t d ischarge from the muscle 
sp in d les . They produced evidence to show that there was 
”innervation  of severa l sp in d les by s in g le  small nerve 
f ib r e s 11 by means of term inal branching sim ilar  to  that  
shwon in  la rg e  e ffe r e n t  nerve f ib r e s  by Katz & K uffler (19^1)* 
K uffler e t  a l (1951) found th at ,fThe e x c ita to r y  e f f e c t  o f  
small nerve stim u lation  on the sp indle d ischarges show a 
phenomenon o f f a c i l i t a t io n .  The number of a fferen t d ischarges  
in crea ses p ro g ressiv e ly  during continued stim u lation  u n t i l  
a steady discharge rate  i s  e s ta b lish e d . 11 Hunt & K uffler (1951 * 
b .)  deduced that the small nerve innervation  of the sp indle  
ex erts  i t s  in flu en ce  by stim ulating  the c o n tr a c t ile  elem ents 
forming i t s  p o le s , which on con traction  e x c ite s  the sensory  
part ly in g  between. Further in v e s t ig a t io n  along these l in e s  
le d  them to  say flthe muscle sp indle discharge i s  in flu en ced  
by external s tr e tc h  and ?the various m od ifica tion s of s tre tc h  
during co n tra ctio n , as w ll as by the nervous mechanisms of 
the e ffere n t small nerve f i b r e s .”

I t  appears that the servo-loop  theory has been 
gen era lly  accepted since no work tending to  d isc r e d it  i t  
has been found. I t  may be worth m entioning, however, that  
Hammond (1955) found the r e f le x  element o f the mechanism 
to  be weak and of short duration before voluntary action  
took over in  r e s is t in g  sudden unexpected p assive  exten sion  
of the forearm. TJiis work was done on normal human su b jects  
and a mechanical contrivance was used to  carry out the passive  
movements.



Of research  concerning the connection between 
the extrapyram idal in flu en ce  in  sp a st ic  s ta te s  and the servo- 
loop mechanism the most illu m in a tin g  i s  probably that o f  
Hunt (1951). Working w ith  decerebrate ca ts  he found a 
constant discharge in  a high proportion o f the small e f fe r e n t  
nerve f ib r e s  and a lso  some im pulses in  the la rg e  e f fe r e n t  
nerve f ib r e s  w ith  consequent motor u n it  a c t iv i t y .  Discharge 
in  both f ib r e  systems continued eyen when the lim bs were in  
the r e s t in g  p o s it io n . One in te r e s t in g  preparation  ex h ib ited  
spontaneous p er io d ic  f lu c tu a tio n s  in  the degree o f extensor  
r ig id i ty .  When the limb was r ig id ly  extended there was a 
considerable d ischarge in  both the sm all and la rg e  e f fe r e n t  
f ib r e s  to  the extensor m uscles. As r ig id i ty  decreased the 
a c t iv ity  in  both types of f ib r e  was reduced u n t i l  only a 
s in g le  small nerve f ib r e  showed a d ischarge. The limb 
gradually became r ig id  again and Hunt thought i t  s ig n if ic a n t  
th at the resumption of small nerve a c t iv i t y  preceded th at  
in  the large f ib r e s .

D irect evidence of the in flu en ce o f cerebral 
cen tres on the' muscle sp indle was produced by G-ranit &
Kaada (1952) who f i r s t  e s ta b lish ed  the fa c t  th a t the muscle 
spindle was under cerebral co n tr o l. They showed th a t the 
background discharge in  the sm all e f fe r e n t  nerve f ib r e s  
could be s e le c t iv e ly  augmented or suppressed by stim u latin g  
severa l cen tres in  the cen tra l nervous system . Hldred e t  a l 
( 1953 ) confirmed th is  work and found moreover th a t the  
increased  sm all nerve d isch arge, caused by stim ulatin g  
f a c i l i t a t o r y  cen tres in  the b ra in , p e r s is te d  unaltered  
a fter  d e -a ffer e n ta tio n . By stim ulatin g  the f a c i l i t a t o r y  
area o f the r e t ic u la r  form ation sp ind le a ffe ren t discharge  
was accelerated  and th is  was fo llow ed  by main muscle con traction . 
After sec tio n  o f the p o ster io r  r o o ts , main muscle a c t iv i t y  ■ 
disappeared but the sp indle response p e r s is te d  u naltered .
The reverse e f f e c t  was obtained by stim ulatin g  an in h ib ito ry  
area which in  th e ir  experim ents was the in tern a l capsule in  
cat p reparations, the in h ib ito ry  f ib r e s  from area bS being  
thus in fluenced . From a s e r ie s  o f such experim ents they  
concluded that the cen tra l nervous system co n tro ls  sp indle  
a c t iv ity  throughout the whole range of normal movement.

I t  w i l l  have been noted th at the research  reviewed  
deals la r g e ly  w ith animal experim ents. To equate the r e s u lts  
of th is  work to  the mechanism of hypertonus in  the human 
hem iplegic p a tien t i s  s c i e n t i f i c a l ly  unsound. On the other 
hand i t  i s  u n lik e ly  th at sim ilar d ire c t  experim ental evidence  
can ever be obtained in  man. C ertain conjectures regarding 
the probable s ta te  of the human central and peripheral nervous 
systems re su ltin g  from a vascular le s io n  in  the in tern a l  
capsule may therefore be p erm iss ib le . I t  i s  proposed that the 
d estru ction  by such a le s io n  o f in h ib ito ry  f ib r e s  from 
c o r tic a l area *+S and p o ss ib ly  a lso  o f part of the striatum , 
r e lea se s  extrapyramidal f a c i l i t a t o r y  in flu en ce which crea tes



a constant and ex cess iv e  stim u la tio n  of the lower motor 
neurones. As a r e s u lt  a high le v e l  o f background” 
discharge i s  e s ta b lish e d  in  the sm all e f fe r e n t  nerve 
f ib r e s  to  the muscle sp in d le s . Through term inal branching 
of these f ib r e s  and through the f a c i l i t a t o r y  e f f e c t  o f  
continued sm all nerve a c t iv i t y  a high proportion o f the  
sp in d les may be kept co n sta n tly  in  a hyperexcited  s ta te .
I f  excitem ent i s  s u f f ic ie n t ly  in ten se  spontaneous a c t iv i t y  
in  the ex tra fu sa l muscle f ib r e s  may ensue, lead in g  to  a 
s ta te  of p ostu ra l con traction  in  ce r ta in  muscle groups.
The r e s u lt s  o f prolonged s tr e tc h  upon a number o f such 
groups w i l l  now be presented .
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OBSERVATIONS.

(A>. MATERIAL.

The e f f e c t  o f prolonged p eriods o f s tr e tc h  upon 
the s p a s t ic ity  shown by ce r ta in  f le x o r  muscle groups in  
hem iplegic p a tie n ts  was in v e s t ig a te d . The period  o f  
observation  extended over two years and e leven  months. 
Twenty-seven muscle groups in  a s e r ie s  o f seventeen  p a tie n ts  
were stu d ied . Table 1 . shows an o v er a ll p ic tu re  o f the 
s e r ie s .

TABLE 1 .
Age, sex and muscle groups tr e a te d , duration o f hem iplegia  
before muscle s tr e tc h  was begun and the period o f study.

Age Sex Muscle Groups 
stretch ed . 
Flexors o f t -

Duration o f  
Hemiplegia 
before s tr e tc h  
Begun, (months)

Period o f  
Study, 

(months)

82 F. Elbow l b 7
77 F. Elbow 36 -

75 F. Wrist 18 2 0 .5
72 M.. Wrist l b 1 9 .5
70 F. Wrist &

Fingers 18 6
68 F. Knee & Wrist 2 6
65 M. Elbow, Wrist

& Fingers 35
6b M. Fingers l b 1 9 .5
62 F. Wrist &

Fingers 12 7
62 F. Wrist &

Fingers 72 1 9 .5
52 F. KLbow 16 20
51 F. Wrist &

Fingers 12 21
Jf 7 M. Knee 12 13
b5 F. Wrist & Elbow 3 18
28 F. Wrist . 39 23
28 M. Wrist &

Fingers 6 26
13 F. Wrist &

Fingers 7 1 8 .5
Aver. 12  T BlbovT 'y Average 1 8 .^ Average 17.5^
56.5 p M Wrist 12 months. months.
y rs . Knee 2 Lim its 2 - 7 2 Lim its 6 - 3 5

Lim its Fingers 8 months. months.
13 -8 2



(B) METHOD.

1 . S e le c tio n  of P a tien ts,

The fo llow in g  were the c r i t e r ia  fo r  s e le c t io n : -

(a ) The p a tien t su ffered  from hem iplegia and the m usculature 
on the a ffe c te d  sid e  showed c l in i c a l  s ig n s o f hypertonus

(b) The hem iplegia had been sudden in  onset and was 
presumably o f cerebrovascular o r ig in .

( c )  The duration o f the hem iplegia exceeded s ix  months.
(d) No improvement in  a c tiv e  movement or le ssen in g  in  the 

degree o f s p a s t ic it y  had been noted in  the a ffe c te d  
lim bs fo r  a minimum period  o f four weeks.

(e )  The p a tien t was thought to  be s u f f ic ie n t ly  a le r t  
m entally to  co-operate in  h is  treatm ent.

The method of treatm ent under in v e s t ig a t io n  was 
designed to  obtain  abatement of f le x o r  muscle spasm and to  
in crease the range of a c tiv e  an tagon ist (ex ten sor m uscle) 
movement in  hem iplegic cases where spontaneous occurrence 
o f such fea tu res could not be expected . A minimum duration  
of s ix  months was se le c te d  as marking the end o f such 
recovery. Authority fo r  s e le c t in g  th is  period was derived  
from the w ritin g  o f Lowman ( 1 9 ^ ) ,  Twitchel (1951) and 
Brain (1955)* Lowman b e lie v e s  that three months duration  
s ig n a ls  the beginning o f the re s id u a l phase. Tw itchel in  
h is  study o f p a tie n ts  recovering from hem iplegia found 
that postural abnormality disappeared w ith in  ?3 -  60  days 
a fte r  onset M  those cases who made a spontaneous recovery. 
Brain considers th a t such recovery occurs only during the 
three months a fte r  on set.

Two of the p a tien ts  shown in  ta b le  1 . had a hemi
p leg ia  of l e s s  than s ix  months duration . They are not 
therefore included in  the a n a ly sis  o f r e s u lt s  which fo llo w s .
I t  was thought however that th e ir  progress might be in te r 
e s tin g  to  record and th e ir  case h is to r ie s  are included in  
the l i s t  of case reports in  the appendix. (Cases 16  & 1 7 .
P.P. 191 -  *n)

2 . C ontrols.

S e lec tio n  o f a control group of hem iplegic p a tie n ts  
was considered but re jec ted  because o f the d i f f i c u l t y  in  
find ing a group which would be comparable to  the treatm ent 
group in  duration o f hem iplegia, degree of spasm and range 
of a c tiv e  movement. I t  was thought that a more r e l ia b le  
control could be exerc ised  by comparing the progress of the  
muscle groups trea ted  w ith  other untreated groups on the 
a ffec ted  side of the body. That method of control was there
fore adopted.

3. Treatment.

In each p a tien t one or more f lex o r  muscle groups
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were subjected  to  prolonged s tr e tc h . This was achieved  
by keeping the appropriate jo in t  extended in  a P.P. p la s t ic
appliance*. S tretch  was co n sta n tly  m aintained fo r  a 
cer ta in  period o f time which varied  somewhat w ith  each 
p a tie n t , but was u su a lly  about three months. During th a t  
time the appliance was removed fo r  only a few minutes each 
day w hile the limb was washed. In each case i t  was found 
th at f lex o r  spasm was ab olish ed  or g rea tly  le ssen ed  by that 
means. In most cases a b o lit io n  of f le x o r  spasm was accom
panied by an in creased  range of voluntary exten sion .^  Once 
these fea tu res were c le a r ly  demonstrable the stre tch in g  
appliance was th e rea fte r  worn for  p r o g ress iv e ly  shorter  
d a ily  periods u n t i l  i t  was f in a l ly  d iscarded . This second 
period of s tr e tc h  was u su a lly  spread over 2 - 3  months. The 
p a tien t was encouraged to  make use of the gain  in  a c t iv e  
exten sion  during each d a ily  period of freedom from the  
appliance, and a lso  a fte r  i t  was f in a l ly  d iscarded.

No other treatm ent was g iven  to  the p a tien t or 
to  h is  limb w hile the e f f e c t s  of s tr e tc h  were being  
observed, nor since i t  was stopped.

b. Examination.

Experience w ith  the above method showed th a t the  
decrease in  f le x o r  spasm made i t s e l f  ev id en t in  two ways. 
F ir s t ,  the arc o f p assive  movement from the p o s it io n  o f  
f u l l  f le x io n  towards the p o s it io n  of ex ten sio n  during which 
no in crease in  tonus could be detected  was found to  pro
g r e ss iv e ly  in crea se . Secondly, the remainder of the arc 
which did o ffe r  re s is ta n ce  o ften  showed a decrease in  degree 
of r e s is ta n c e . I t  was in te r e s t in g  to  f in d  th at T w itchel, 
t l 95l )  9 w hile studying the natural course of hem iplegia in  
nineteen  p a t ie n ts , observed changes the reverse of those  
described above in  p a tie n ts  whose s p a s t ic ity  p ro g ress iv e ly  
increased .

I t  was necessary to  have a method o f c l in ic a l  
examination capable o f accu rate ly  measuring changes in  the  
range o f normal tonus, changes in  the degree of tonus and 
Changes in  the range and power o f a c tiv e  movement. No 
exact c l in ic a l  system o f a ssess in g  these fea tu res  was found 
in  the l i t e r a tu r e . An attempt was th erefore made to  d ev ise  
an acceptable method. The d e ta i ls  o f t h is  examination  
technique are shown in  the appendix (P. P. 53 — 8 Q. ) and
only a b r ie f  summary i s  given here.

I t  was necessary to  control or standardise c er ta in  
external in flu en ces  at each exam ination. These w ere:- 
Temperature,
Etaotion
Tonic neck and body-righting r e f le x e s

emporal re la tio n sh ip  of examination to  removal of the  
appliance.
Performance o f a c t i v e  and p assive movements between removal 
of the appliance and examination o f the stretched  m uscles.



To avoid the in flu en ce  o f f le x io n  and ex ten sion  
syn ergies during a c tiv e  movement the limb was held  in  such 
a way that movement was confined to  the muscle groups under 
in v e s t ig a t io n . The range of movement of the jfoints co n tro lled  
by th ese  m uscles was measured w ith  a goniom eter. Balboni e t  a l 
(191*6 ) g iv es  10° -  1 ?° as the probable range o f experim ental 
error.. I t  i s  agreed th a t th a t i s  a reasonable e stim a te .

The power o f voluntary movement was recorded in  
the manner recommended by the Medical Researfeh C ouncil.
Thus; 0 -  no movement, 1 -  f l ic k e r  o f movement, 2 -  movement 
w ith the in flu en ce  o f g ra v ity  e lim in a ted , 3 -  movement again st 
the counter force  o f  g r a v ity , b -  movement aga in st r e s is ta n c e ,
5 -  normal power. Interm ediate va lu es were in d ica ted  by p lus  
s ig n s .

In recording the degree o f tonus found on p a ssiv e  
movement o f the jo in t s  a s im ilar  system was used.
A -  normal. B -  m ild , C -  moderate, D -  marked, E -  in te n se .  
Interm ediate valuesu/ftre g iven  by coupling the l e t t e r s ,  
e . g .  tonus which was thought to  be between m ild and moderate 
in  degree was recorded as (B-C).

C lin ic a l in te r p r e ta tio n  o f the degree o f power 
or tonus probably v a r ie s  somewhat w ith  d iffe r e n t  examiners.
To avoid error a r is in g  in  t h is  way each exam ination was 
p erson ally  conducted.

An electromyograph was not a v a ila b le  at the h o sp ita l 
in  which t h is  study was carried  out. I t  was p o s s ib le , however, 
to  use th is  method of in v e s t ig a t io n  in  three p a t ie n ts ,

(Case Nos. 6 . 7  through the kindness o f Dr. P. Bauwens,
Consultant m  charge-of P hysical Medicine and E lec tro d ia g n o sis , 
at S t. Thomas1s H o sp ita l, London, who conducted the E.M.G. 
in v e s t ig a t io n s  in  h is  department..

C. R esu lts .

I t  i s  proposed to  g ive  the r e s u lt s  in  two se c tio n s
(1 ) An a n a ly sis  o f the f in d in g s recorded in  the case rep o r ts .
(2 ) Individual case rep o r ts , fo llow ed  in  each case by a 

graph of the change produced in  the range o f a c tiv e  and 
p assive  movement.

The case reports are given in  the appendix,
(P .P . ) .  A summary o f one rep o r t, (Case Report No. 11,
appendix P . P J H - u O  w il l  be given here to  i l lu s t r a t e  the 
sort o f r e s u lts  obtained and, fo llow in g  t h i s ,  an a n a ly sis  o f  
the r e s u lts  w i l l  be attempted.



SUMMARY OF ONE CASE HISTORŶ

The p a tie n t se le c te d  was unusual in  th at the  
f le x o r  m uscles o f the knee jo in t  showed a degree o f sp a st-  
i c i t y  more u su a lly  seen in  the knee ex ten so rs . However 
the response of t h is  f le x o r  muscle group to  prolonged  
s tre tch  was ty p ic a l o f th a t obtained in  a l l  other f le x o r  
muscle groups stretch ed  and showed in  a d d ition  a p attern  
of response more c lea r  cut than in  any o th er.

A hypertensive male p a t ie n t , aged fo r ty -se v en  
y ears, was admitted to  h o sp ita l w ith  a l e f t  sided  hem iplegia  
the onset of which had been sudden. The musculature o f the  
l e f t  side developed ex c ess iv e  tonus and t h is  became e s p e c ia lly  
marked in  h is  knee f lesto rs . He remained an In -p a tien t for  
one year during which time both medical treatm ent and 
su rg ica l proceddures f a i le d  to  overcome tlJe'^flexion spasm 
of h is  hamstring m uscles. These h a b itu a lly  held  the knee 
f lex e d  to  approximately ftinety degrees and so prevented him 
from w alking.

A p la s t ic  knee s p lin t  was made which held the knee 
almost f u l ly  extended, thus stre tch in g  the sp a st ic  f le x o r s .
The appliance was put on and not removed fo r  four weeks. At 
the end of th at time f le x io n  spasm was found to  be abolished  
and voluntary exten sion  o f the knee was s u f f ic e n t ly  powerful 
to  permit walking w ithout theapp lian ce. The s p lin t  was re 
applied and, apart from removal for  washing, was co n sta n tly  
worn fo r  a further th ir te en  weeks. Thereafter he wore i t  fo r  
p ro g ressiv e ly  shorter d a ily  periods for a fu rth er seventeen  
weeks at the end o f which time i t  was discarded com pletely . 
During th is  whole period he was able to  walk, e ith e r  in  or out 
of the appliance. At the time i t  was d iscarded there was 
no s p a s t ic ity  in  the hamstrings and voluntary ex ten sion  o f  
the knee could be performed w ith considerable power. Spast
i c i t y  in  the knee ex ten so rs, o r ig in a lly  m ild , was by th a t time 
q u ite  marked.

Spasm in  the hamstrings remained ab o lish ed , and 
voluntary knee exten sion  showed no decrease in  power or raitge 
of movement for s ix  months a fte r  muscle s tre tch  had been 
stopped. The period of observation  was then term inated by 
the p a tie n t1s death.

NOTE.
The word s p a s t ic ity  i s  defined  in  the American Medical 
D ictionary as "marked hypertonus of m u sc les .1’ In th is  
work, when used to  describe the tonus shown by a muscle 
group, i t  i s  employed as a synonym o f the word hypertohus*
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ANALYSIS OF RESULTS.
The response to  muscle s tr e tc h  o f twenty-two  

sp a st ic  f lex o r  muscle groups in  s ix te e n  p a tie n ts  i s  shown 
in  ta b le  2 . One p a tie n t (Case report No. 17) was withdrawn 
from the s e r ie s  a f te r  two weeks ob servation . I n s u f f ic ie n t ly  
exact f ig u r e s  were obtained for  four muscle groups and these  
are excluded from the ta b le . The r e s u lt s  obtained in  two 
p a tien ts  are included in  the ta b le  but are excluded when 
determining average f ig u r e s , sin ce the duration of hem iplegia  
in  those cases was l e s s  than s ix  months* (Case Nos. 1? <& 1 6 .)

TABLE 2 .
Increase in  the range o f normal f le x o r  tonus and in  the range 
o f a c tiv e  exten sion  at the end of the period  o f s tr e tc h .
( . i . e .  the in crease in  those ranges as compared to  the 
fin d in g s before muscle s tre tc h  was begun.)
Case Muscle groups Period Increase in Increase in
No. stre tch ed . o f range of normal range o f a c tiv e

F lexors o f : - s te r tc h . f le x o r  tonus at ex ten sio n  at enc
(weeks) end o f s tre tc h of s tr e tc h

p eriod , (degrees) p eriod , (degrees)
1 Wrist 69 7* 75

Elbow 22 bO bO
2 Wri s t 25 85 85

Fingers 13 60 60
?• Wrist 18 55 50
b. Fingers 18 70 60
5. Elbow 29 70 60
6 . W rist 19 6 ? 60

Fingers 19 60 10
7. Wrist 16 60 65
8 . Wrist 21 30 30

Fingers 21 70 10
9. Wrist 23 35 30

Fingers 7 65 10
10 . Wrist 1 *+ 35 hO
1 1 . Knee 3^ 55 60
12 . Wrist 10 55 P5
-1? Wrist 19 1*5 10
l b . Elbow 13 50

Wrist 10 Average 1 Average AverageFingers 5 
Hbow 3

2 1 .6
Lim its

5 6 .8
Lim its

1*6 .1
Lim itsKnee 1 7 - 6 9 30 -  85 10  -  85

15. Elbow 17 b5 50
1 6 .

Wrist 27 b5 1*0
Knee 16 85

j



I t  w i l l  be seen from ta b le  2 th a t an appreciable  
gain in  range o f normal f le x o r  tonus and in  range of a c tiv e  
antagon ist (ex ten sor) movement was obtained in  most c a se s .
I t  was perhaps o f even more in te r e s t  to  f in d  that q u ite  a 
la rg e  proportion o f the muscle groups in  surviv ing p a tie n ts  
have reta in ed  th ese  ga in s during the period  fo llo w in g  ce ssa tio n  
of s tr e tc h . Of the fourteen  re s id u a l hem iplegic p a tie n ts  
shown in  ta b le  2 four have s in ce  d ied . Of the ten  surviving  
p a tie n ts  s ix  have re ta in e d , u n t i l  the time o f w r it in g , the  
gains obtained in  a l l  muscle groups trea ted  and four have 
l o s t  them. These two groups of p a tie n ts  w i l l  henceforth  be 
referred  to  as Group 1 and Group 2 r e s p e c t iv e ly . Tables 
3 & ^ show the sex , age and muscle groups trea ted  and la p se  
o f time sin ce stretch ed  was stopped in  each.

Ta b l e  3 .
Surviving p a tie n ts  who have re ta in ed  th e ir  in creased  ranges 

sin ce  muscle s tr e tc h  was stopped. (Group 1 .)

Case
No.

Age
(years)

Sex Muscle groups 
stee tch ed . 
F lexors ofso

Elapse o f time 
sin ce  s tr e tc h  
stopped, (weeks)

1 * 6 5 Male Wrist t oElbow 59
2 . 28 Male Wrist 53

F ingers 53
3. 28 Female W rist 81
b. 6b Male Fingers 63
5. 52 Female Elbow 53
6 . 13 Female Wrist 57

Fingers 57
Aver. Male 3 Wrist f le x o r s  *f Average 57*7
b l .7 Female 3 Elbow n 2 Lim its *+3 -  81

Lim its Finger n 3
13 -  65

TABLE b .
Surviving p a tie n ts  who have lo s t  th e ir  increased  ranges sin ce  

muscle stre tch  was stopped, (Group 2 )

Case
No.

Age
(years)

Sex Muscle groups 
stretch ed . 
F lexors o f s -

Elapse o f time 
sin ce s tr e tc h  
stopped, (weeks)

7 . fa Male Wrist 6b8 . 62 Female Wrist 59
Fingers 599 • 51 Female Fingers 6b
Wrist 6b

1 0 . 75 Female Wrist 65
Aver. Male 1 Wrist f le x o r s  *f Average 62 .5

65. Female 3 Finger n 2 Lim its 59 -  6 9 .
Lim its
51 -  75



IJj was in te r e s t in g  to  f in d  th a t the muscle groups 
which have reta in ed  th e ir  increased  ranges o f p a ssiv e  and 
a c tiv e  movement s in ce  s tr e tc h  was stopped (Group 1,^ ta b le  ^3) 
have reta in ed  th ese  in crea ses in ta c t .  No change, e ith e r  in  
the way o f in crease  of range or lo s s  o f range, has sin ce  
occurred which f a l l s  ou tside the range o f experim ental 
error. The m uscles o f those p a tie n ts  in  Group 2 ( ta b le  b) 
who have not reta in ed  the increased  ranges have lo s t  
approximately the e n t ir e  range o f improvement. No la s t in g  
in term ediate stages o f improvement have been observed.

The fa c to r s  which were resp o n sib le  for  the p a tien t  
lo s in g  or re ta in in g  h is  improvement are suggested by the  
fin d in g s shown in  ta b le s  5* 6 & 7* The two former show 
that the period of s tr e tc h  to  which the muscle groups were 
subjected  in  Group 1 p a tie n ts  ( ta b le  5) was considerably  
longer than th at p rescribed  for  the p a tie n ts  in  Group 2 , 
(ta b le  6 ) .

TABLE 5.
Duration of s tr e tc h  in  Group 1 .

Case
No.

Muscle groups. 
F lexors o f : -

Period of 
constant 
s tr e tc h ,  
(weeks)

Period o f
dim inishing
str e tc h .

Total period  
o f s tr e tc h ,  

(w eek s.)

1 .

2 .

, 3.

1:

Wr i  s t
Bibow
Wrist
Fingers
Wrist
Fingers
Elbow
Wrist

30
l b
18

I
10
21

8
8

39
8

I
l b

8
8

I I  
11

69 
22  
2 5 
13 
18 
18 
29 
19 
19

Wrist if 
Fingers 3 
Elbow 2

Aver. 
1 3 .6  

Lim its 
b  -  30

Average
1 2 .2

Lim its5 - 3 9

Average 25.8  
Lim its 
13 -  69.

TABLE 6 .
Duration of s tre tc h  in  Group 2 .

Case
No.

Muscle groups. 
Flexors o f s -

Period o f  
constant 
s tre tc h , 

(weeks)

Period o f  
dim inishing  
s tr e tc h , 

(weeks)

iTotal period  
o f s tr e tc h ,  

(weeks).

7.
8 .

9.

1 0 .

Wrist
Wrist
Finger
Wrist
Finger
Wrist

7
6
6

18
2

l b

9
15
15

5
5
0

16
21
21
23

7
l b

Wrist b 
Fingers 2

After.
8 .8

Lim its
2 - 1 8

Aver.
8 . 2

Lim its
5 - 1 *

Average 1 7 .0  
Lim its 7 - 2 3
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I t  w i l l  be seen from ta b le  7 th a t the degree of 

spasm was u su a lly  l e s s  and the period o f s tr e tc h  u su a lly  
longer in  those p a tie n ts  re ta in in g  th e ir  in creased  ranges.
That i t  was p o ss ib le  to  a b o lish  even in ten se  degrees of 
spasm i s  shown by Case No. 1 . I t  may be noted th a t h is  
muscle groups were submitted to  very long p eriods of s tr e tc h .
I t  was my im pression th at the greater the i n i t i a l  degree 
of spasm the more prolonged must be the period  of s tr e tc h  
before spasm was ab o lish ed . In re tro sp ect i t  seem c lea r  
that the muscle groups o f Cases 7 - 1 0 ?  showing as they did  
considerable spasm, should have been stre tch ed  fo r  longer  
p eriods.

TABLE 7.

O riginal degree o f spasm and the len g th  o f s tr e tc h  period .

Group 1 . Group 2 .

Ha ep Muscle groups. Degree o f Duration Degree o f Duration
Flexors o f s - spasm of s tr e tc h . spasm. o f s tre tc h .

(freeks) (weeks)

1 . Wrist E 69
Elbow C 22
Fingers f 39

2 . Wrist (B-C) 2 ?Fingers C 13
h Wrist (B-C) 18
T« Fingers (B-c) 18
5. Elbow D 29
6 . Wrist (B-C) 19

Fingers (B-C) 19
7. Wrist (D_e) 16
8 . Wrist (C-D) 21

Fingers D 21
9. Wrist D 23

Fingers E 7
1 0 . Wri s t D l b

Lim its Average Lim its Average
(B_c)^E. 27.1 (C-D)-E 17  weeks.

•<pfost f r e - weeks. Most f r e  L im itsquently L im its quently 7 -  23.occuring 13— 69 occuring
degree degree
(B-C) D.

While these were probably important fa c to r s  in  
determining the end r e s u lt s ,  a c tiv e  use of the improvements 
obtained appeared to  be of even more importance. A ll p a tien ts  
who did not a c t iv e ly  use the part lo s t  th e ir  improved ranges.
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M i those p a tie n ts  who did re ta in ed  them.

With regard to  the response o f d if fe r e n t  muscle 
groupstreated by s tr e tc h  the number of groups shown in  
ta b le s  3 & b i s  too  few to  be a r e l ia b le  gu ide. I t  may be 
h elp fu l th erefore  to  g ive the c l in i c a l  im pression formed 
during observation  of the response o f a l l  tw enty-seven  
muscle groups in  the s e r ie s .  Spasm was found to  be most 
e a s i ly  abolished  in  the w r ist f le x o r s .  The f le x o r s  o f  
the knee and elbow responded rather l e s s  q u ick ly . The 
f le x o r s  o f the f in g e r s  o ffered  most r e s is ta n c e . I t  i s  
probably s ig n if ic a n t  that the three p a tie n ts  who obtained  
la s t in g  abatement o f spasm in  th e ir  fin g er  f le x o r s  -  and 
in  two of th ese  an increased  range of a c tiv e  f in g e r  ex ten sio n  -  
-  showed only a s l ig h t  to  moderate degree o f spasm before  
treatment began, (Case report Nos. 2 , b & 6 . P.P.  ̂ H2-q

Evidence has been adduced to  show th at by stre tch in g  
sp a stic  f le x o r  muscle groups s p a s t ic it y  was ab olish ed  and 
th at as th is  took p lace a c tiv e  ex ten sion  was o ften  perm itted .
I t  may be in te r e s t in g  to  record any concom ittant changes in  
the tonus of the antagon ist (ex ten sor) muscle groups and in  
the range and power o f a c tiv e  f le x io n  which occurred. In 
general a tran sferren ce of ex cess iv e  tonus from the f le x o r  
to  the extensor m uscles was re a d ily  appreciable in  the groups 
governing movement a t the knee and elbow j o in t s .  I t  was never 
observed in  those of the w rist jo in t  or o f the f in g e r  j o in t s .  
The muscles governing one jo in t  in  each of the Group 1 . 
p a tien ts  are examined to  i l lu s t r a t e  th ese fea tu res  (ta b le  8 ) ..

TABLE 8 .
Change in  the range o f normal extensor muscle tonus and in  
the degree o f tonus occurring as a r e s u lt  o f m aintaining those  
muscles in  a shortened s ta te .  Change in  range and power o f  
a ctiv e  f le x io n  i s  a lso  shown.

Case
No.

Muscle
groups
shortened.
Extensors

Of 2 —

Change in  
range of  
normal 
extensor  
tonus.

Change in  
degree o f  
extensor  
tonus in  
lo s t  range.

Change in  
range o f  
a ctiv e  
f le x io n .

Change in  
power of 
a c tiv e  
f le x io n ..

lw Elbow - 1 0 ° (A)-(B-C) N il N il
2 . Wrist - 1 0 ° N il +  ?n 3+ -  b.
?• Wrist N il N il +15 3+ -  b •b. Fingers N il N il N il N il
5. Elbow -k  5° (A)-(B-C) N il N il
6 . Wrist N il N il -5 ° N il

Transference of spasm was appreciable in  only two 
p a tien ts  (1 . & 5 . )  in  th is  group and a ffe c ted  the muscles
muscles co n tro llin g  elbow movement in  both ca ses . In n e ith er  
was extensor spasm s u f f ic ie n t ly  marked to  a lte r  the range or 
power of a c tiv e  f le x io n . In only one p a tien t did transference



a o
of s p a s t ic ity  to  the extensor m uscles have t h is  e f f e c t .
The in ee  f le x o r s  and ex ten sors were those a f fe c te d ,
(Case No. 1 1 . ,  P* i *+ and appendix P.P.

I t  was found th a t the range of a c tiv e  movement 
and the range of u n resis ted  p a ssiv e  movement varied  very  
l i t t l e  at the con tro l jo in t s  throughout the period  o f  
observation . C learly  demonstrable changes did occur occ
a s io n a lly  but in  the f in a l  a n a ly s is  o f gain  and lo s s  in  each  
in d iv id u a l movement the mean f ig u r e s  did not exceed the  
l im it s  o f experim ental error . To i l lu s t r a t e  t h is  fin d in g  
tab le  1 1 . shows the mean change in  a c tiv e  movement at the  
control jo in ts  in  the p a tie n ts  forming Group 1 .

TABLE 9 .
Average change in  a c tiv e  movement a t the con tro l jo in t s  over

the period of observation .

Case
No.

Control
J o in t.

F lexion Exten
sio n .

Abduc
t io n .

Supination  
or ex tern a l 
r o ta t io n .

Pronation  
or in tern a l 
ro ta t io n .

1 - Shoulder -1 0 +15 +10 +0 0
2 . Shoulder +10 +15 0 -1 0

Elbow 0
3. Shoulder 0 0 0 0 0

Elbow 0 +15
b. Shoulder 0 0 +10 0 + 15

* Elbow -5 -1 0
5. Shoulder 0 0 0 0 0

Wrist 0 0 0 0
Fingers 0 0 0

6 . Elbow 0 0

The progress of the b  re s id u a l hem iplegic cases  
who have died i s  recorded in  th e ir  case rep o r ts , (Nos. 11 , 1 2 , 
13 & 1*+). I t  may be h elp fu l to  s ta te  here th at th e ir  response  
u n t i l  the time of death supported the conclusions drawn from 
the above a n a ly sis  in  a l l  r e sp ec ts . The r e s u lt s  obtained  
by the 2 p a tien ts  w ith hem iplegia of recent onset fo llow ed  
a very sim ilar p attern .

SUMMARY OF RESULTS,

The r e s u lt s  o f prolonged stre tch  on the s p a s t ic ity  
presented by certa in  muscle groups in  a s e r ie s  o f resid u a l 
hem iplegic cases have been analysed. They tend to  support 
the th e s is  that the hypertonus shown by f lex o r  muscle groups 
in  hem iplegia can be abolished or at le a s t  g rea tly  diminished  
by subjecting them to  ju d ic iou s periods of s tre tc h  and that
t^ s *5  no  ̂ accompanied by lo s s  of voluntary f le x io n ,m  ad d ition , w ith abatement of f le x o r  spasm, voluntary



exten sion  i s  perm itted when such action  has p rev iou sly  
been aborted by h y p ersen sitiv e  s tr e tc h  recep tors in  the 
f le x o r  group. The amibunt o f such recovery w i l l  of course 
depend upon the number of motor pathways to  the ex ten sors  
which have escaped d estru ctio n  by the cen tra l le s io n .  
Accompanying the return  o f ex ten sion  some degree o f spasm 
u su a lly  develops in  the extensor groups but i s  seldom o f  
such in te n s ity  th at voluntary f le x io n  i s  m a ter ia lly  
a ffe c te d . Follow  up of surviv ing cases su ggests th a t  
f le x o r  spasm does not reappear nor i s  voluntary ex ten sion  
l o s t  provided the p a tie n t maKes use of h is  gain  in  a c tiv e  
movement a fte r  the stre tch in g  appliance has been d iscarded.



DISCUSSION.

As far  as I am aware the e f f e c t  o f prolonged  
stre tc h  upon hypertonic muscle has not p rev io u sly  been in v e s t i 
gated in  e ith e r  animal preparations or in  human su b jec ts .
In the treatm ent of hem iplegia a method by which long  
la s t in g  abatement o f hypertonus can be achieved would 
appear to  be a therap eu tic  advance. The s ig n if ic a n c e  of  
the r e s u lt s  may th erefore  b est be d iscu ssed  in  two p arts:  
as a n eu ro lo g ica l ob servation , and as an aid  to  the manage
ment of the hem iplegic p a tie n t .

The r e s u lt s  o f the rather sm all s e r ie s  o f  
observations presented might be made more in te r e s t in g  
i f  a theory o f the mechanism through which they were 
obtained could be form ulated. In so doing i t  i s  most 
strongly  emphasised th at th is  i s  a purely  personal specu
la t io n  which i s  open to  c r it ic is m  on severa l grounds.
Not le a s t  i s  the equation o f the r e s u lt s  obtained in  
animal experim ents to  those observed in  the hem iplegic  
p a tie n ts  stud ied . N evertheless in  the absence o f exp er i
ments w ith  human su b jects such evidence must perforce be 
used.

In elaboratin g  the theory those muscle groups 
co n tro llin g  f le x io n  and exten sion  of the elbow jo in t  w i l l  
be used to  i l lu s t r a t e  the ty p ic a l imbalance in  degree o f  
hypertonus shown by the f lex o r  and extensor muscle groups 
in  hem iplegia. As Brain (1955) has pointed out the elbow 
f le x o r s  are almost in variab ly  held in  a s ta te  o f p a r t ia l  
contraption and the exten sors in  a r e la t iv e ly  lengthened  
s ta te . How can p assive  extension  o f the elbow a f fe c t  the 
abnormal neuro-muscular mechanisms resp onsib le  for  th is  
abnormal postural s ta te?  The question  must be fu rth er  
divided: what i s  the e f f e c t  o f one unsustained p assive
exten sion ? , and what i s  the e f f e c t  o f prolonged constant 
extension? There i s  some reason to  think that the e f f e c t ,  
and the mechanism involved  in  i t s  production, may be d i f f 
erent in  each ease .

Taking the f i r s t  h a lf of the q u estion , i f  the elbow  
i s  fo r c ib ly  extended from i t s  r e s t in g  p o s it io n  of f le x io n  the  
phenomenon o f c la sp -k n ife  r ig id i ty  u su a lly  p resen ts . This 
comprises an i n i t i a l  strong r e f le x  con traction  of the f le x o r s  
in  opposition  to  the extending fo r c e , but when the fo rce  i s  
maintained the re s is ta n ce  suddenly fades and further movament 
of the limb to  i t s  f u l ly  extended p o s it io n  meets w ith l i t t l e  
or no op position . The i n i t i a l  strong r e fle d  con traction  i s  
most probably the r e s u lt  of a h yp ersen sitive  s tr e tc h  r e f le x .
I t s  sudden disappearance might be explained on the b a s is  o f



an observation  made by Hunt (1951)* Recording the sm all 
e f fe r e n t  nerve discharge in  decerebrate cat preparations he 
found that s tre tch in g  a sp a stic  muscle group r e f le x ly  
in h ib ited  discharge to  i t .  In h is  words, ffThe a c t iv i t y  
of sm all nerve f ib r e s  to  a muscle can be varied  by the  
amount o f ex tern a l ten sio n  on the m uscle. When the muscle 
i s  p u lled  upon the discharge in  the e f fe r e n t  f ib r e s  to  
i t s  sp in d les  i s  reduced. On the other hand, a llow ing the  
muscle to  shorten p a ss iv e ly  in crea ses  i t s  small nerve 
a c t iv i t y . 11 In hem iplegic muscle showing c la sp -k n ife  
r ig id i t y  the disappearance of r e s is ta n c e  may co in c id e  
w ith in h ib it io n  o f sm all nerve d ischarge and consequent 
re la x a tio n  o f the sensory part o f the sp in d le . Further 
lengthening o f the muscle would not then evoke the s tr e tc h  
r e f le x .  Hunt*s work a lso  su ggests th a t , when the elbow  
jo in t  has a tta in ed  the extended p o s it io n , small nerve 
discharge to  the shortened exten sors becomes g rea ter . In 
the present study, i f  the extending force  was removed soon 
a fte r  the jo in t  had been extended the f le x o r  m uscles again  
contracted . The ra te  at which they did so appeared to  
depend on the in te n s ity  o f th e ir  tonus p rior to  ex ten sio n .
The lenghening rea ctio n  was never observed. This recurrence  
of f le x io n  may depend on a rev ersa l of small nerve in flu en ce  
from extensors to  f le x o r s  when the in h ib it in g  extensor  
force i s  removed.

The second h a lf  o f the question  may now be con
sidered . What i s  the e f f e c t  o f  prolonged constant exten sion  
upon a hypertonic f le x o r  group o f m uscles? The answer seems 
l ik e ly  to  be re la ted  to  another fea tu re  o f c la sp -k n ife  
r ig id ity ;  one th at i s  seldom s tre ssed . I f  one p assive  
exten sion  movement i s  fo llow ed  immediately or sh o r tly  a fte r  
by a second a decrease in  re s is ta n ce  as compared to  the f i r s t  
can sometimes be d etected . On the other hand i t  may require  
many such movements before t h is  becomes apparent but in  my 
experience i t  does always appear ev en tu a lly . Once i t  has been 
detected  further passive ex ten sio n , i f  repeated a s u f f ic ie n t  
number of tim es, r e s u lts  in  an ever decreasing re s is ta n c e  u n t i l  
i t  becomes, very o fte n , barely  n o tic e a b le . This might be 
explained by a build-up o f in h ib ito ry  in flu en ce  on the 
motoneurones in  accordance w ith  the r e f le x  e f f e c t  o f s tr e tc h  
whi&h Hunt noted. However, th is  theory appears an u n sa tisfa c to ry  
explanation of the observation that in  some p a tie n ts  the 
a b o lit io n  o f r e f le x  response to  s tre tc h  has remained unchanged 
for many months a fter  a l l  s tre tch  force  has been suspended. I t  
seems l ik e ly  that in  such a long period of time any e f f e c t  
which depended on the presence o f an in h ib ito ry  chemical 
transm itter substance (E cc le s , 1953) would be l o s t .

I t  may be p o ss ib le  to  base a more acceptable  
explanation on the work of Adrian, Zotterman, Bronk & Matthews 
on the response to  s tre tch  of the sense organs in  m uscle.
In 1926, Adrian & Zotterman recorded the a fferen t response



to  s tr e tc h  o f the fr o g 's  sterno-cutaneous m uscle. This 
muscle contained only one sp in d le . A weight was attached  
to  the muscle and i t  was found th at a high i n i t i a l  response 
f e l l  w ith in  a few seconds to  a lower le v e l  from w h i6h the 
decrease was much more gradual. They c a lle d  t h is  the  
"adaption le v e l" . They concluded from th e ir  experim ents 
that "The adaption which occurs when stim u la tion  i s  
continued i s  due in  part at le a s t  to  a f a l l  o f  e x c ita 
b i l i t y " .  Bronk (1929) confirmed th e ir  f in d in g s . He 
then attempted to  fa tig u e  sp in d le response in  various ways. 
F ir s t  he tr ie d  repeatea  short term load in g . From h is  
r e s u lt s  he concluded th a t , "If ten sio n  i s  applied  to  the  
muscle ju s t  long enough fo r  th is  d ischarge to  f a l l  to  i t s  
adaption l e v e l ,  then re lea sed  and applied  again w ith in  one 
or two seconds the s tim u li may be speated  many thousands 
of tim es w ithout causing any la rg e  decrease in  response."
By varying the applied  ten sio n  he found th a t both the  
maximal impulse frequency and the adaption frequency  
were d ir e c t ly  r e la ted  to  the degree of stretch in g  fo rce .
He found however th at the greater the stre tch in g  force  
the quicker the f a l l  to  adaption l e v e l ,  and the lower 
th is  le v e l  became. He concluded, " The obvious in te r 
p reta tion  i s  that the greater the a c t iv i t y  o f the end 
organ in  response to  the greater stim ulus induces more 
rapid and more complete f a t ig u e ." He next t r ie d  the 
e f f e c t  o f  a s e r ie s  o f heavy load in gs w ith  very short periods  
of r e s t  between each. By the fou rth  loading an almost 
im perceptib le response was obtained. But even a fte r  that  
by allow ing p ro g ressiv e ly  longer r e s t  periods the sp indle  
com pletely recovered i t s  o r ig in a l a b i l i t y  to  produce a high  
discharge on s tr e tc h . Bronk concluded from h is  experim ents 
that "The gradual and complete recovery o f normal a c t iv i t y  
makes i t  seem probable that we are here dealing w ith  a true  
fa tig u e  phenomenon. Matthews, (1931 * a . ) ,  a lso  confirmed 
Adrian & Zotterman's observations on the response of the 
spindle to  s tr e tc h .

This work isuggests th a t , in  add ition  to  the 
r e f le x  in h ib ito ry  e f f e c t  upon small nerve f ib r e  discharge  
to  the sp in d les which s tre tc h  of sp a stic  muscle produces,
(Hunt 1951). there may q lso  be a decrease in  a fferen t discharge  
from the sp in d les them selves when stre tc h  i s  m aintained.
Bronk found that a fte r  a twelve minute s tre tc h  w ith  a rather  
heavy loading the response to  further s tre tch  was n e g l ig ib le ,  
and that considerable time was required for  the sp in d le to  
regain  i t s  previous s ta te  of e x c i t a b i l i t y .  I t  may be reason
able to  suppose therefore that a period of s tre tch  reckoned 
in  months rather than minutes might cause a "fatigue" o f the 
sp indle from which recovery, i f  i t  did occur, would be very  
slow indeed. Before r e la t in g  Bronk*s r e s u lts  to  those o f  
the present study some d ifferen ces  in  the experim ental m aterial 
must be c lo s e ly  examined.

connect i ons ' ££0US



aS-

ex c ised  nerve-m uscle preparations. N ev erth e less , i't b18? 
be p erm issib le  to  assume th at whatever the r e f le x  e f f e c t s  
upon cord mechanisms, the e f f e c t  o f s tr e tc h  upon the sp in d les  
them selves may p o ss ib ly  have been o f a sim ilar  nature.
Another d ifferen ce  i s  th a t whereas the sp in d les  in  Bronk1s 
experim ents were stretch ed  a b so lu te ly  the sp in d les in  the 
p atients*  m uscles were stretch ed  only in  r e la t io n  to  th e ir  
usual r e s t in g  len g th . N evertheless i t  seems p o ss ib le  that  
the e f f e c t  was q u a lita t iv e ly  the same though no doubt 
q u a n tita t iv e ly  l e s s .

The r e s u lt s  of Bronk*s experim ents c le a r ly  pointed  
to  the d i f f i c u l t y ,  i f  not the im p o s s ib il ity , o f permanent 
fa tig u e  o f sp indle response. I t  may be for th at reason  
that l i t t l e  a tte n tio n  appears to  have been paid to  treatm ent 
of sp a stic  m uscles by p assive  s tr e tc h . M anipulation o f  
sp a stic  m uscles i s  indeed q u ite  o ften  advised , but u su a lly  
w ith the aim of preventing fib rou s contractures rather than 
reducing spasm. A nalysis of the r e s u lt s  obtained in  the 
present study su ggests th a t , under c e r ta in  co n d itio n s , the 
response of the muscle sp indle to  ex tern a l s tr e tc h  may, at 
le a s t  in  hypertonic m uscle, be "permanently*' “fa tig u e d 11. The 
f i r s t  requirement i s  a very long period o f constant s tr e tc h ,  
the average in  the su ccessfu l cases being 1 ^ weeks. The 
second i s  that once spasm i s  c l in i c a l ly  abolished  the p a tien t  
must make use of h is  increased  range of normal f le x o r  tonus 
and in  the r e su ltin g  range of voluntary ex ten sio n . I f  he 
does n o t, and p a r ticu la r ly  i f  the part i s  kept co n sta n tly  
in  a f lex ed  posture a fte r  removal of the extending app liance, 
then the sp indle appears to  slow ly regain  i t s  a b i l i t y  to  
respond to  a l l  increm ents of muscle lengthening from the 
restin g  p o s it io n ; as evidenced by the r e f le x  con traction  
evoked on p assive exten sion  from the posturql f lex e d  p o s it io n ,  
(see  chart of Case *7 , p. 1^3 )-«.

I t  i s  proposed that the mechanism involved  where 
spasm does not return and voluntary ex ten sion  i s  not lo s t  
might p o ss ib ly  be described in  the fo llow in g  terms. I f  a 
m uscle, u su a lly  held by spasm in  a s ta te  of p a r t ia l  
con traction , i s  kept con stan tly  lengthened fo r  a long period  
of time i t s  sp in d les w i l l  a lso  be co n sta n tly  lengthened in  
accordance w ith  the servo-1 oop theory. I t  may be that  
a fter  a certa in  time they undergo some in tim ate change 
which prevents a fferen t discharge occurring at any len g th  
shorter than that maintained during the period of s tr e tc h .
This change may p o ss ib ly  be a stru ctu ra l s tre tch  of the 
sensory part which th erea fter  becomes incapable of shortening  
even when the main muscle i s  shortened. This may w ell be too  
simple a theory but i t  appears to  be supported by a certa in  
c l in ic a l  fin d in g . Where a jo in t  was sp lin ted  in  a p o s it io n  
which was l e s s  than the f u l ly  extended p o sit io n  re s is ta n ce  in  the 
f le x o r  muscles to  p assive extension  disappeared only up to  
"kk® locu s in  the arc of f u l l  exten sion  in  which the jo in t  was 
hold. For example, where spasm of the w rist f le x o r s  was being trea ted  the appliance was u su a lly  made to  hold the jo in t



extended only to  some 30° ,  the fu n ctio n a l p o s it io n , even 
though 70° ex ten sion  or more might be obtained by further  
p a ssiv e  movement. A fter a period o f constant s tr e tc h  
hypertonus in  the w rist f le x o r s  was abolished  -  but only  
up to  the angle o f 30° ex ten sio n . At th at p oin t a sharp 
r e f le x  f le x o r  con traction  was f e l t  and fu rth er ex ten sion  
could be obtained only by employing a ce r ta in  amount of 
ex ten sion  fo r c e . A good example of th is  fea tu re  i s  Case 6 ,
(p .I at appendix). In her case electrom yographic recording  
of a c t iv i t y  in  the f le x o r  m uscles was a lso  made and showed 
a complete absence of p o te n t ia ls  up to  the lo cu s in  the 
arc of ex ten sion  in  which the w r is t  jo in t  was held by her 
appliance. But when that locu s was reached a marked motor 
u n it response was evoked and t h is  continued as ex ten sion  
was forced  to  the l im it  ob ta in ab le . This phenomenon was 
presented by a l l  muscle groups which were held stretch ed  
to  a le s s e r  degree than that which was obtainable by furth er  
passive  movement.

These fin d in g s in d ica te  th a t the sp ind le does not 
lo se  i t s  a b i l i t y  to  respond to  s tr e tc h . Therefore the fa c t  
that the muscle could be p a a siv e ly  shortened and then len g th 
ened to  i t s  p o s it io n  when in  the appliance w ithout r e s is ta n ce  
o ffe r s  evidence that during such a manoeuvre the sensory part 
of the sp indle i s  not in  fa c t  stre tch ed . This su ggests th a t  
when the muscle shortens the sp ind le does n o t. In other 
words the sensory part of the sp indle may become p h y s ica lly  
“s e t *1 at an extended len g th .

I f  that i s  so , how i s  voluntary f le x io n  unaffected?  
I t  appears probable that when the elbow jo in t  o f a hem iplegic 
p a tien t i s  held extended by a s p lin t  the len g th  o f the  
sp in d les in  the f le x o r s  i s  not greater than those in  a normal 
subject w ith h is  limb relaxed  in  ex ten sio n .. This would appear 
e s p e c ia lly  probable i f  the e f f e c t  of s tre tc h  on the small 
nerve innervation  o f thd sp in d les in  the hypertonic muscle of 
decerebrate ca ts  (Hunt 1951), a p p lies  a lso  to  hem iplegic man. 
In terms of the servo-loop  theory the normal subject f le x e s  
h is  elbow jo in t  from such a p o s it io n  by a c tiv a tin g  the in tr a 
fu sa l muscle f ib r e s .  This stretfches the lengthened sensory  
part s t i l l  further and the re su ltin g  a fferen t discharge lead s  
to  main muscle con traction . But as the muscle con tracts the 
sensory part tends to  re la x . To avoid cut o f f  o f sensory  
discharge the spindle muscles must contract further and so 
r,t£ke up the sla ck 11 in  the sensory p art. This process i s  
repeated at each increment of main muscle con traction . I t  
would appear therefore th a t , during a c tiv e  f le x io n , even in  
normal su b jec ts , the sensory element can never be allowed to  
shorten from i t s  len gth  when the jo in t  was extended. I f  th is  
assumption i s  co rrec t, the f lex o r  sp in d les of the p a t ie n ts ,  
incapable o f shortening but responsive to  s tr e tc h , w i l l  be 
able to  function  during voluntary f le x io n  since the movement 
i s  in i t ia te d  and maintained by s t i l l  further s tr e tc h  produced 
by in tr a fu sa l muscle con traction .



Though no previous study of the e f f e c t  of pro- 
longed s tre tc h  on sp a stic  muscle has heen found i t  was most 
in te r e s t in g  to  d iscover an observation  recorded by Denny 
Brown & L id d ell (1927) which appears to  o ffe r  support fo r  
the th e s is  th a t muscle spasm can be abolished  or g rea tly  
reduced by th is  means. During preparation  o f chronic sp in a l 
dogs fo r  th e ir  work on the s tre tc h  r e f le x  they noted th a t ,  
though r ig id i t y  in  the quadricep m uscles appeared and became 
quite marked during the th ir ty  days fo llo w in g  tra n sec tio n  
of the cord, i t  did not remain so . They say , "Within another 
th ir ty  days t h is  r ig id i t y  the knee became l e s s  w e ll marked 
u n t il  ev en tu a lly  i t  was q u ite  s l ig h t  though p la in ly  p resen t. 
The gastrocnemius m uscle, on the other hand showed most marked 
r ig id i ty  and an extreme re s is ta n ce  to  the movement of f le x io n  
throughout the p o st-o p era tiv e  period ."  They d iscu ssed  t h is  
fin d in g  at some len g th  and o ffered  one exp lanation  in  the  
fo llow in g  term s, "A reason fo r  the r e la t iv e ly  weak r ig id i t y  
of the knee exten sors may have been th a t during the p o st
operative period a l l  the preparations m aintained an ex ten sion  
of the ankle and an acute f le x io n  o f the knee as th e ir  
ordinary r e s t in g  postu re. The chronic f le x io n  o f the knee 
may w ell have Impaired the s tre tc h  organs in  the knee 
e x t e n s o r s .T h e  p o st-o p era tiv e  period referred  to  was 
u su a lly  some two months.

This e f f e c t  o f "chronic flex ion "  upon hyper tonus in  
the knee exten sors in  th e ir  sp in a l dogs seems a c lo se  p a r a lle l  
to the e f f e c t  o f "chronic extension" upon that ifft'flexor  
muscles o f the p a tie n ts  observed in  th is  study. I t  may be 
noted th a t Denny Brown & L id d ell a lso  postulate&an impairment 
of the s tre tc h  organs as the reason for  reduced hypertonus.
I t  must however be pointed out that here again the r e s u lt s  o f  
observations in  a d iffe r e n t  sp ec ies  and o f d if fe r e n t  types of 
le s io n  in  the cen tra l nervous system are being compared.

At the present time the mechanism of human s p a s t ic ity  
presents many unsolved problems and I should l ik e  to  make i t  
quite c lea r  that the theory which has been advanced i s  
presented only in  the hope that i t  may help to  in d ica te  the  
l in e  o f fu ture research on the problem. In th is  resp ect  
recourse to  animal experiment appears n ecessary , though again  
the r e s u lts  could not be r e lia b ly  equated to  the human su b ject. 
A higher primate in  which a chronic hem iplegia had been induced  
might be the b est preparation. I t  would be in te r e s t in g  to  
record the a ffern t discharge from one of i t s  f le x o r  muscle
groups before and a fte r  subjecting i t  to  the method o f s tre tc h
which has been described . A period of s tr e tc h  la s t in g  three  
months i s  suggested . I f ,  a fte r  th is  tim e, when the part was 
p a ss iv e ly  f lex e d  and then extended, no a fferen t discharge  
appeared u n t i l  the locu s in  the arc o f f u l l  ex ten sion  was 
reacted  in  which the limb had been sp lin te d , but th erea fter  
the record showed a sudden r i s e ,  th is  would suggest a
peripheral rather than a cen tra l jfcha&ge.



Whatever the in tim ate mechanisms involved  i t  may
he agreed th a t the a n a ly s is  of r e su lts .p r e se n te d  o ffe r  some 
hope th a t the method may have a p lace in  the management of
hem iplegia. Other methods of trea tin g  the hem iplegic  
p a tien t and in  p a rticu la r  h is  muscle nypertonus w i l l  he 
d iscu ssed . In so doing i t  may he p o ss ib le  to  determine 
the p lace o f the muscle s tr e tc h  method which has been 
described .

Modern methods of tr ea tin g  hem iplegia caused  
by cerebrovascular le s io n s  appear to  f a l l  in to  three main 
ca te g o r ie s . Immediately fo llo w in g  o n se t, ip s i la t e r a l  
s t e l la t e  ganglion block i s  sometimes advised.^ When the 
sign s o f hem iplegia are f u l ly  developed r e h a b ilita t io n  i s  
almost u n iv e r sa lly  accepted as the treatm ent of ch o ice . In 
the resid u a l phase where s p a s t ic it y  i s  hindering fu rth er  
progress severa l methods of reducing i t  have been tr ie d .
Apart from these three main l in e s  of treatm ent there are 
few accepted methods. Bourguignon (1 9 2 5 ) claimed good 
r e su lts  from tran s-cereb ra l Io n isa tio n  and Martucci e t  a l  
U937J advised tran s-cereb ra l diathermy. In the absence 
of s t a t i s t i c a l  proof of th e ir  e fficacjr  th ese methods have 
fa l le n  in to  d isrep u te , as has the "almost atherm ic'1 short 
wave diathermy of Wolf (1 9 ^ 1 ) .  Brunstrom (1 9 5 6 ) has 
described a method whereby the f lex o r  and extensor syn erg ies  
of the upper limb may be put to  u se fu l purpose, but he did  
not provide c lea r  evidence o f th e ir  va lu e. Sciaroni (19 +̂8 ) 
attempted operative treatm ent whereby the c ir c u la t io n  was 
p a r t ia lly  re-routed  to  the a ffec ted  area. In three resid u a l 
hem iplegic cases so trea ted  one showed moderate improvement 
and the others died soon a fte r  operation .

§ e l la te  ganglion block i s  not comparable in  any way 
to  the method of treatment advanced in  th is  work, and w i l l  
therefore be b r ie f ly  commented upon only because of i t s  wide 
use. I t  was f i r s t  introduced by Leriche & Fontaine (1 9 3 6 ) who 
described i t  as a method of in creasin g  the cerebral blood  
supply by b lock in g , w ith  lo c a l  an aesth etic  in je c t io n , the 
sympathetic f ib r e s  to  the v e s s e ls  o f the brain . They b e liev ed  
that spasm of these v e s s e ls  enhanced the i l l - e f f e c t s  of the  
cerebrovascular le s io n . V illa r e t  & Cachera (1939) conducted 
experiments w ith dogs which appeared to support that op in ion . 
Perhaps the most o b jectiv e  c l in ic a l  study was that o f Mackey 
^ S c o t t  ( 1938 ) ,  who found a quick and marked improvement in  
nine out o f n ineteen  cases of ear ly  hem iplegia; th at r e su ltin g  
from embolus responded b est and they advised in je c t io n  imm
e d ia te ly  a fte r  on set. This assessm ent has been supported by 
the work of R isteen  & V o lp itto  ( I 9H6 ) ,  G ilbert & de Takats 
(19H 8), Walsh (1956) and Amyes & Perry (1 9 5 0 ) . The la s t  
named c a lled  a tten tio n  to  the danger o f puncturing blood  
v e s s e ls  or pleura and a lso  to  the sh o r t-liv e d  e f f e c t  -  a 
few hours -  of a su ccessfu l block. Harmel e t  a l ( 1 9 ^ 8 ) ,  in
a study o f i t s  e f f e c t  on the blood supply of the b ra in , found



th a t "Neither cerebral blood flow  or cerebral vascu lar  
re s is ta n ce  was s ig n if ic a n t ly  changed fo llo w in g  s t e l l a t e  
ganglion b lock ."  Brain (1956) has s tr e sse d  the need fo r  
more co n tro lled  t r i a l s  o f the procedure.

R eh a b ilita tio n . This might be described  a s  a  
method of tra in in g  the hem iplegic p a tie n t to  make the b est  
use o f a l l  the mental and p h ysica l resou rces spared by h is  
cerebral catastrop he. Warren, (19*+8, 1950 & 1953) IR t h is  
country, and Busk (1953 & 195*+) I*1 America, have played  
a prominent part in  securing reco g n itio n  fo r  t h is  method.
The id ea  of r e h a b ilita t io n  has however been gaining ground 
sin ce the beginning of the c e n tu r y .. Graham (1 9 0 2 ), advocated 
regular p assive  and a c tiv e  movement of the lim bs as soon as 
the acute phase had passed . Shepherd e t  a l (1915) r e ite r a te d  
t h is  advice and claimed th at fu n ctio n a l improvement could be 
so obtained. In 1920, Thompson w rote, "Re-education o f the  
p a tien t in  making new movements w i l l  o ften  g re a tly  improve 
the p a ra ly tic  lim bs."  The f i r s t  recorded use of the word 
r e h a b ilita t io n  was in  a paper by Mann (1935)* In th a t report 
the modern concept had begun to  take shape. P assive methods 
were not recommended. The emphasis was on a c tiv e  movement. 
Mann se le c te d  a duration of s ix  months or more as s ig n ify in g  
resid u a l hem iplegia from which spontaneous improvement could  
not be expected. Since h is  report there has been a great deal 
o f  published work on r e h a b ilita t io n  o f the hem iplegic p atient*  
Much of i t  i s  r e p e t it iv e  and to  avoid confusion i t  may be 
b est to  o u tlin e  the main fea tu res of the method as p racticed  
by lead in g  authorities#.' Of these Warren and Rusk have already  
been mentioned; other con trib u tion s have been made by 
Lowman (19*+8), Rusk & Marks (1953), F ie ld s  (1 9 5 5 ), D roller  
& Thornley (1956) and Benton & Rusk (1956).

R eh a b ilita tio n  i s  now g en era lly  begun as soon as 
the acute stage o f the cerebral accident has passed. Simple 
measures are carried  out ab in i t i o  to  prevent con tractu res, 
such as a p illo w  in  the a x i l la  and a fo o t board. More 
general sp lin tin g  i s  very ra re ly  advised , but in  view o f the 
r e su lts  obtained in  th is  study i t  might be in te r e s t in g  to  
tr ea t  an ea r ly  hem iplegic w ith  an appliance which kept the 
shoulder in  abduction and the elbow, w rist and f in g e r s  in  
exten sion . Development Qf  spasm in  the muscles opposing 
those p o s it io n s  might thus be prevented. On the bther hand, 
i f  spasm did not appear i t  might be argued that th is  had 
been a spontaneous occurrence. Perhaps a more in s tr u c t iv e  
time to  apply such a sp lin t  would be when a marked degree 
of s p a s t ic ity  was c le a r ly  developing and then observe the 
subsequent e f f e c t .

Returning to  treatment by r e h a b ilita t io n , the usual 
procedure i s  to  begin w ith p assive and a s s is te d  movements; 
la t e r  free  a c tiv e  or r e s is te d  e x e r c ise s  are g iven . When



s u f f ic ie n t  voluntary movement returns in  the le g  the p a tien t  
i s  encouraged to  stand and s i t  under su p erv ision . With 
furth er improvement he graduates to  walking between p a r a lle l  
bars or holding a r a i l .  Next he i s  tra in ed  to  walk w ith  the 
help of a three or four legged  s t ic k .  In t h i s  manner he i s  
taught to  get about independently. At the same time he i s  
taught to  make the b est use he can of h is  upper limb in  
d ress in g , feed ing and other personal a c t i v i t i e s .  Many 
sp ec ia l instrum ents and a lte r a tio n s  in  standard equipment 
are used to  help him th ese m atters. In th is  way the p a tien t  
can often  be discharged home and able to  look a fte r  h im self.

She author had the good fortune to  work for some
  ____ r . Marjory Warren and so gained experience of
the great value of r e h a b ili ta t io n . N everth eless the im pression  
was formed that i t  has one major d efec t;  i t  ra re ly  produces 
much u se fu l movement in  the upper lim b. Muscle hypertonus 
i s  commonly the lim it in g  fa c to r . In the le g  th is  u su a lly  
produces constant exten sion  at the knee and the a b i l i t y  to  
walk i s  thereby a s s is te d . But in  the upper limb i t s  e f f e c t  
i s  to  cause a constant f le x io n  of f in g e r s ,  w r ist and elbow and 
so fu n ctio n , far  from being a s s is t e d ,  i s  u su a lly  g rea tly  
cu r ta ile d . The a b i l i t y  to  use what movement remains can of 
course be improved by occupational therapy but where hyper
tonus i s  marked i t  appears that l i t t l e  can be gained even 
in  that way. A sp a stic  upper limb i s  a great source of 
annoyance and fru str a tio n  to  the hem iplegic p a tien t and i t  
was surprising to  see w ith what eagerness they agreed to  try  
the muscle s tr e tc h  method d esp ite  i t s  apparent ted io u sn ess .
They seemed to  welcome i t  as a p o s it iv e  l in e  of treatm ent.

Experience w ith  t h is  s e r ie s  o f p a tie n ts  suggests  
that the technique i s  probably most worthy of t r ia l  in  the  
resid u a l phase o f hem iplegia when i t  i s  c lea r  that hypertonus 
i s  not reso lv in g  and that further fu n ctio n a l improvement in  
the limb i s  unatta inab le by the usual methods of r e h a b ilita t io n .

What other ways o f reducing s p a s t ic ity  are a v a ilab le?  
Probably the most comparable method of approach to  muscle 
stre tch  i s  that described by Psaki & Treanor (1956) who 
proposed that a fferen t im pulses from muscle and skin played  
an important ro le  in  m aintaining s p a s t ic ity  in  hem iplegic 
p a tie n ts . They sta ted  that i f  such in flu en ce from the more 
sp a stic  muscles could be reduced some movement of th e ir  l e s s  
sp a stic  an tagon ists would r e s u lt .  As a t e s t  they blocked the 
nerves to  the sp a stic  groups w ith 1% Zylocaine and i f  antagon ist  
movement resu lted  nerve conduction block was carried  out#' by 
su rg ica l procedure. D isappointingly  they gave no inform ation  
regarding the r e s u lts  obtained.

La J o ie  & Gersten (1952) carried  out an in te r e s t in g  
study of the e f f e c t  on the ex cess iv e  muscle tonus in  hemi-
p le g ia  of various procedures claimed to  be o f value In



r e d u c in g  i t .  T h e s e  w e r e  h o t  P a c k s ,  p a r a f f i n  w a x , i n f r a - r e d  
r a d i a t i o n ,  t h e  d r u g  " M y a n e s in * , t e t a n i s i n g  c u r r e n t ,  c o n s t a n t
current and e th y l ch lor id e  spray. The degree o f tonus was
e s t i m a t e d  b y  a  m e c h a n ic a l  d e v i c e  w h ic h  e x t e n d e d  t h e  e lb o w ,
the ten sio n  required to in i t i a t e  movement being recorded
before and a fte r  -fefee use of the method which was being
e x a m in e d . E le c t r o m y o g r a p h ic  r e c o r d s  o f  a c t i v i t y  i n  t h e  e lb o w
f le x o r s  were made at the same tim e. The corresponding muscle
group on the u n affected  s ic e  of the body was used as a co n tro l.
They found that only two of the above methods had any e f f e c t
in  reducing tonus. In fra-red  ra d ia tio n  at a d ista n ce  of
fourteen  inches caused a s l ig h t  red u ction . This la s te d  about
ten  minutes a fte r  removing the heat source. The other was
ffMyanesinfl. The drug was slow ly in je c te d  over a period of
some f i f t y  minutes and i t  s ig n if ic a n t ly  reduced r e s is ta n c e .
The maximum decrease u su a lly  occurred during in je c t io n  and
a fter  i t  was stopped spasm returned w ith in  twenty m inutes.

La Jo ie  & G ersten1 s r e s u lts  in d ica te  that ''Miyanesin" 
(3 -0 r th o -T o la x y -l, 2 -Propanediol) was a potent reducer of 
spasm. Other workers have confirmed t h is  opinion. Berger 
& Schwartz (19^6 ) found that o r a lly  adm inistered, in  the form 
of a 3 . 3$ so lu t io n , i t  caused a b o lit io n  of spontaneous motor 
u n it a c t iv i t y  in  the sp a stic  muscles w ith in  f iv e  to  twenty 
m inutes. Electromyographic recordings were used. They found 
that when spasm was reduced a c tiv e  movement was in creased . The 
su bjects o f th e ir  t e s t s  included p a tie n ts  su ffer in g  from 
chronic resid u a l hem iplegia. They found th at the drug was 
w ell to ler a te d  over a period of many weeks. Regarding the 
la s t  p o in t, other c l in ic ia n s  w hile agreeing that''Myanesin‘’ 
reduces tonus have not found i t  sa fe  enought for  prolonged  
adm in istration . For example Sc h ie singer e t  a l (191+8) using  
the intravenous route of adm in istration  noted th a t , when given  
in  concentrations s u f f ic ie n t ly  high to  produce c l in i c a l ly  
e f fe c t iv e  r e s u l t s ,  side rea ctio n s such as nystagmus, blurred  
v is io n , drowsiness and paraesthenia were commonly experienced. 
They a lso  found that i t s  e f f e c t  la s te d  a maximum of fo r ty -  
f iv e  minutes a fte r  adm inistration  was stopped.

Some other drugs have been tr ie d . Among them was 
Curare but i t  does not appear to  have been w ell rece iv ed , 
maanly perhaps because of the danger of resp ira tory  p a r a ly s is .
I t  was a lso  found that e f f e c t iv e  doses were l ik e ly  to  produce 
unpleasant sid e  e f f e c t s  such as weakness, g id d iness and 
d ip lop ia . Again, voluntary movement was abolished  at the same 
time as spasm since Curare ex erts  i t s  e f f e c t s  by blocking  
transm ission at both the alpha and gamma end platfcs (Hunt 1952). 
Sehlesinger (19ho) reported good and susta ined  r e s u lts  by 
using a suspension o f CUrare in  o i l  but even he admitted that  
i t s  main value was in  perm itting p hysica l therapy during the 
period of re la x a tio n . Another which had a vogue was Neostigm ine. 
Controlled stu d ies by Schwab & Chapman (19^7) and Teitelbaum  
« vyner ( I 949 ) did not support previous reports claim ing  
su ccess.



Basmajian & Szatmari (1955) presfibted an in te r e s t in g  
account of the e f f e c t  o f Chiorpromazine on hypertonus.^
Thirteen p a tie n ts  presen tin g  s p a s t ic i t y ,  includ ing re s id u a l 
hem iplegic p a t ie n ts , were stud ied  by c l in i c a l  exam ination  
and by electromyography. The drug was in je c te d  in traven ously  
and w ith in  three minutes a dramatic r e le a se  of spasm was 
d etectab le  c l in i c a l l y .  Electromyographic recordings showed 
simultaneous disaucearance of spontaneous motor u n it a c t iv i t y .  
Two hours a fte r  in je c t io n  s p a s t ic ity  was found to  have 
returned to  i t s  previous s ta te .  Most o f the p a tie n ts  were 
made drowsy by the drug. Given by mouth the e f f e c t  w a s le s s  
obvious. D iscussing i t s  mode of actio n  the sa id , ’’Judging 
by the c l in ic a l  e f f e c t s  oh psychotic  and on hyperexcitab le  
p a tie n ts  i t  can be sa id  to  a f fe c t  higher cen tre s . However 
the exact le v e l  of action  i s  unknown. Does i t  stim ulate  
descending in h ib ito ry  pathways or repress f a c i l i t a t o r y  ones?” 
They concluded that the la t t e r  seemed to  them the more l ik e l y .

I t  i s  ev ident th a t a l l  o f the above-mentioned drugs 
have disadvantages which preclude th e ir  general u se . The 
id ea l drug would be sa fe  in  e f f e c t iv e  d ose, reasonably pro
longed in  a c tio n , e a s i ly  adminstered and would act s e le c t iv e ly  
on the appropriate extrapyramidal cen tres . At present no 
such preparation i s  a v a ila b le .

Some modern methods of trea tin g  the hem iplegic  
p a tien t and h is  s p a s t ic ity  have now been reviewed. I t  may 
be agreed that no r e a l ly  e f f e c t iv e  treatm ent has y e t been 
found. Hemiplegia presen ts a great and in creasin g  problem, 
the magnitude of which i s  shown by Howard Rusk* s estim ate  
that there are between one and one and a h a lf  m illio n  hemi
p leg ic  p a tien ts  in  the United S ta tes of America. I t  i s  
therefore apparent that an advance in  the treatm ent of hemi
p leg ia  i s  urgently  required . The only r e a lly  e f f e c t iv e  
treatment would be to  prevent i t s  occurrence, but u n t i l  th a t  
can be done the only course i s  to  make the b est use of the 
nerve elem ents which have escaped d estru ctio n . In th at  
connection, Lassek ( 1950 ) has published some in te r e s t in g  
work. After an ex ten siv e  study of the re la tio n sh ip  between 
c l in ic a l  p a ra ly s is  and d estru ction  of the c o r tic o -sp in a l  
pathways he sa id , ”1 have not been able to  fin d  any d is t in c t  
co rre la tio n  whatsoever between the degree of d estru ction  in  
the motor bundle and p a r a ly s is .” Some p a tie n ts  presenting  
an almost to ta l  hem iplegia were found at autopsy to  have an 
in ta c t  pyramidal system. Lassek1s fin d in g s o ffe r  hope that  
voluntary movement may be regained by such p a tien ts  i f  the other 
fa c to rs  r e s tr ic t in g  movement can be overcome. What are these  
factors?  The most obvious one i s  hypertonus but i t  should be 
noted that at le a s t  one other has been suggested. Sherrington  
(19*+7), Walsh (1 9 ^ )  and Lassek (1950) have c a lle d  a tte n tio n  
the p ossib le  importance of the in terru p tion  of a fferen t in flu x  
to the sensori-m otor co r tex , p a r ticu la r ly  that from the 
distance receptors. I t  w i l l  however be d i f f i c u l t  to  asses th is



fa c to r  u n t i l  a means of ab o lish in g  muscle spasm has been 
found. I t  seems th erefore  th at the immediate problem in  
the treatm ent o f hem iplegia i s  to  f in d  such a method.

There i s  l i t t l e  doubt th at the most promising l in e  
of appr&ach i s  through pharm acological research  on spasm 
r e lie v in g  drugs. I f  an e f f e c t iv e  preparation can be d is 
covered i t  w i l l  o f course reduce s p a s t ic i t y  in  a l l  the m uscles. 
Meanwhile there may be a p lace fo r  the method introduced in  
th is  work, whereby tonus in  the more sp a stic  groups can be 
reduced w ith  consequent r e le a se  o f a c tiv e  con traction  in  the 
l e s s  s p a s t ic . I t s  main disadvantage i s  th at i t  u su a lly  
requ ires severa l months of constant «% parttim e im m obilisation  
to  obtain la s t in g  r e s u lt s .  N ev erth e less , when i t  i s  a n t i
cipated  that the p a tien t w i l l  survive fo r  a period of years 
and w i l l  be able to  make use of the r e su lt in g  improvement 
th is  may be j u s t i f ia b le .  I t  can at le a s t  be sa id  in  favour 
of the method th at i t  i s  p e r fe c tly  s a fe . P olythene-p oly-  
urethane appliances were used in  each case and skin abrasions 
never occurred d esp ite  long periods o f constant wear. But 
apart from th e ir  comfort and d u r a b ility  there does not appear 
to  be any sp ec ia l v ir tu e  inherent in  that type o f appliance  
and any comparably safe means o f s tr e tc h  would no doubt do 
equally  w e ll .

A point which might be worth s tr e ss in g  i s  the 
importance o f a c t iv e ly  using the limb as soon as the period  
of constant s tr e tc h  i s  over. This helps prevent two minor
trou b les attendant upon im m obilisation  -  oedema, and sometimes 
a lso  s t i f f n e s s  o f the p art. Every encouragement should be 
given the p a tien t to  use h is  limb and occupational or 
d iversion a l therapy f r e e ly  p rescribed .

The danger o f g en era lis in g  from the r e s u lt s  obtained  
in  a small s e r ie s  of experiments i s  s tr e sse d . Further study 
i s  c le a r ly  required and, in  future t r i a l ,  methods o f measure
ment more exact than those of c l in ic a l  examination would be 
d esira b le . For example, change in  the power o f  a c tiv e  move
ment could be more accurately  me astir ed by a machine which 
records muscle ten sio n . Th record changes in  the degree o f  
tonus would be more d i f f i c u l t .  The apparatus described by 
La Joie & Gersten recorded th is  measurement by the amount o f  
tension  required to  in i t ia t e  movement. The r e l i a b i l i t y  o f  
such a technique i s  open to  question  since the ten sio n  recorded  
w il l  depend to  a large exten t upon the p o s it io n  of the limb 
before passive movement i s  begun. These workers did not 
consider that p o i i t ,  but i t  seems important since i t  was noted  
throughout the present study that i f ,  for  example, the elbow 
jo in t  was f u l ly  f lex e d  i t  could then be extended through an 
arc during which no re s is ta n ce  could be detected  -  commonly 
some 40° -  50° . R esistance would then appear in  the form of 
a sudden contraction  of the f le x o r  muscle groups. The locu s
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in  the arc at which t h is  phenomenon presented remained 
more or l e s s  constant in  the absence o f treatm ent. I t  i s  
proposed th erefore that i t  would be more s a t is fa c to r y  to  
adapt th e ir  apparatus to  measure t h is  range o f u n resis ted  
movement and to  measure a lso  the strength  of the r e f le x  
con traction  e v e n tu a lly -e lic ited . A ltera tio n  in  those fea tu res  
would, i t  i s  thought, g ive a b e tte r  assessm ent o f change in  
the degree o f tonus.

I t  may be p erm issib le to  hope that further research  
w il l  su b sta n tia te  the r e s u lt s  obtained in  the present 
c l in ic a l  study. I f  the method of muscle s tre tc h  i s  proven 
to  be su cc essfu l in  overcoming hypertonus, p a tie n ts  w ith  
hem iplegia and perhaps a lso  those w ith  other upper motor 
neurone d isea se s  such as parap legia  or cerebral p a lsy  might 
benefit*



PART 2

THE POLYTHENE-POLYURETHANE SPLIN T.

INTRODUCTION.

The f i r s t  p la s t ic  m a ter ia l, c e l lu lo s e  a ce ta te  
( ’’C e llu lo id ”) , was d iscovered  by Parkes in. 1 8 6 3 . In 
orthopaedic p ra ctice  i t  was the only p la s t ic  commonly 
used u n t i l  19*+3. In th at year McGowan described the manu
facture of Polymethyl M ethacrylate ( ,fPerspex,!) s p lin ts  from 
p o s it iv e  p la s te r  c a s ts  of the patients*  lim b s. A year 
la te r  Kulowski e t  a l described  a method of s p lin t  making 
in  which a lo o s e ly  k n itted  bandage of c e l lu lo s e  aceta te  
and c e l lu lo s e  rayon was used. This was wrapped round the 
limb and sprayed w ith  acetone. On drying the m ateria ls  
became r ig id . In 19^5 S ca les & H erschell described  a 
method of making small Perspex s p lin ts  from n egative p la s te r  
c a s ts . Cholmeley (l9*+5) a lso  reported favourably on Perspex 
as a s p lin t  m ateria l. C ollin son  (19^6) published a short 
account of the use of urea-formaldehyde r e s in s  for making 
sp lin ts  d ire c t  to  p a tie n ts . Bandages soaked in  these r e s in s  
were wrapped round the limb and heat app lied . I t  was found 
however that the len g th  of the period of heating which was 
required to  harden the m ateria ls was rather too long fo r  th is  
to  be a p r a c tic a l method. I t  was a lso  found that skin  
reaction s from the form alin were not uncommon.

H erschell ^ S ca les (19*+8) reported further on the 
value of Perspex in  the manufacture of small s p lin ts  and 
sp inal ja ck e ts . Negative p la ster  c a s ts  were used. They 
pointed out the n e c e ss ity  of have a s p e c ia lly  equipped 
workshop and the a ss ista n ce  of tech n ic ian s s k il le d  in  the 
use of p la s t ic s  when making the large ap p liances. In 19?0  
Scales described the use of polyethylene (polythene) and 
resin ated  asb estos f e l t  in  sp lin t  making. Both were moulded 
over p o s it iv e  p la ster  c a s ts . The procedure for making a p p li
ances from resin ated  f e l t  required s p e c ia lly  s k il le d  work, 
though good examples of r ig id  appliances such as pylons could  
be made w ith that m ateria l. P o lyester r e s in s  and Vinyl 
Polymers are a lso  used for the manufacture of s p lin ts  though 
p o s it iv e  p la ster  ca sts  and s k il le d  labour are a lso  required  
for th e ir  u se , (S e a le s , in  Nangle, 1951).

In 1953 at the 8th . In tern ationa l Congress for  
Rheumatoid D iseases a new method of applying Perspex s p lin t  
m aterial d irec t to  the p a tien t was demonstrated by Dp# h.
Van Swaay o f Holland, (Van Swaay, personal communication.)
The m alleable temperature of Perspex i s  1^0 Centigrade. The



3  (?

technique was as fo llo w ss a new p la s t ic  p ossessin g  marked 
heat r e s is ta n t  p ro p erties  was in terposed  between the p a t ie n t1s 
skin and the hot perspex. Heat in su la tio n  was s u f f ic ie n t  to  
exclude a l l  but a com fortable warmth. The new p la s t ic  was 
e la s t i c  in  con sisten ce  and th erefore was i t s e l f  m alleab le .
The p la s t ic s  were moulded to  the part by bandaging and when 
the Perspex cooled  and hardened a mould of the part was 
obtained. There was no adherence between the m ateria ls and 
i f  padding was required i t  was n eccessary to  glue them 
togeth er. Further progress was made in  th is  method by using  
polythene in  p lace of Perspex (S c a le s , personal communication). 
The advantages of th is  combination were the lower m alleable  
temperature of the polythene (120°C.) and the adherence 
obtained between these p la s t ic s  during h eating .

I t  may be w ell to  remark at t h is  point th a t I 
played no part in  inventing the method of applying th ese  
m ateria ls to  the p a tie n t. My con trib ution  was to  extend  
the scope of the technique from the stage of making cock-up 
w rist s la b s , to  which i t  had been brought by the above 
workers (Van Swaay 195*0, to  the manufacture of more 
elaborate s p lin ts  and sp in a l ap p liances. These are described  
la t e r ,  (Appendix, pp. zci+~ 25* ) .  The evo lu tion  of su ita b le  
designs for making these ap p lian ces, and e lab oration  o f the 
procedures required for  moulding them, were the r e su lt  o f  
my own research . I was fortun ate too in  being able to  conduct 
the f i r s t  c l in ic a l  t r ia l s  of th is  type of s p l in t ,  (Brennan, 
195*+, 1955 & 1 9 5 6 ) . Since these reports were published new 
appliances have been designed and improvements in  the d e ta i ls  
of using the d irect to  p a tien t method have been made. I t  
was thought th at th is  work might be of some in te r e s t .  A 
f u l l  account i s  therefore given in  preference to  a ff ix in g  
rep r in ts . In view of i t s  te c h n ic a l nature i t  i s  enclosed  
in  the appendix. A d escr ip tio n  o f the m ateria ls used , the 
apparatus required and the method of manufacture i s  given  
before describ ing the ap p liances.



OBSERVATIONS*

M aterial*
A p o l y t h e n e - p o l y u r e t h a n e  a p p l i a n c e  i s  fo r m e d  o f  

tw o  a d h e r e n t  l a y e r s  o f  p l a s t i c .  T he o u t e r  l a y e r  i s  p o l y t h e n e  
a  s e m i r i g i d  m a t e r i a l .  T he i n n e r  l a y e r ,  w h ic h  l i n e s  t h e  
p o l y t h e n e  i s  a  s o f t  s p o n g y  p l a s t i c  c a l l e d  p o l y u r e t h a n e .
T he p o l y t h e n e  p r o v i d e s  t h e  r e q u i r e d  s t r e n g t h  a n d  t h e  p o l y 
u r e t h a n e ,  b e s i d e s  i n s u l a t i n g  t h e  s k i n  fr o m  t h e  h e a t  d u r in g  
m o u ld in g ,  r e m a in s  a s  an  a d h e r e n t  p a d d in g  i n  t h e  f i n i s h e d  
s p l i n t .

D u r in g  a  tw o  y e a r  p e r i o d  tw o  h u n d r e d  an d  f o r t y -  
s e v e n  a p p l i a n c e s  w e r e  m ade w i t h  t h e s e  p l a s t i c s .  A l i s t  o f  
s p l i n t s  an d  s p i n a l  s u p p o r t s  w h ic h  w e r e  d e s i g n e d  an d  fo u n d  
t o  b e  u s e f u l  b y  c l i n i c a l  t r i a l  i s  g i v e n  b e lo w .  One e x a m p le  
w i l l  b e  g i v e n  i n  som e d e t a i l  t o  i l l u s t r a t e  t h e  s o r t  o f  
d e s i g n  an d  m e th o d  o f  a p p l i c a t i o n  u s e d .

RANGE OF APPLIANCES DESIGNED.

( A ) .  U p p er  L im b S p l i n t s .  S e e  A p p e n d ix
P a g e s  N o s s -

1 .  V e n t r a l  (C o c k -u p )  w r i s t  s p l i n t # ........................ ..  2 0 9 .
2 .  L i v e l y  w r i s t  s p l i n t ................................... ...........................  2 1 2 .
3* D o r s a l  w r i s t  s p l i n t .......................................................  215*
b, V e n t r a l  w r i s t  s p l i n t  w i t h  e x t e n s i o n

t o  p r e v e n t  u ln a r  d e v i a t i o n  o f  f i n g e r s #   2 1 7 .
5 .  Hand s p l i n t  t o  p r e v e n t  u l n a r  d e v i a t i o n

o f  f i n g e r s # ..................................................................... ................  2 1 9 .
6 .  W r is t  and  f i n g e r  s p l i n t  f o r  u s e  i n

s p a s t i c  p a r a l y s i s .  (T y p e  A ) # . . . . . . . . . ............  2 2 1 .
7* E lb o w  s p l i n t # ....................... . ............................. ........................ 22b.

I B ) .  L ow er Lim b S p l i n t s .

f c

1 .  K n ee s p l i n t #  ...............    20^ .
2 .  L ong l e g  and  f o o t  s p l i n t # ....................   226 .

S h o r t  l e g  an d  f o o t  s p l i n t # ........................    230 .
He e l -  s o r e  s p l i n t   ...................................    2 3 2 .

-C O . S p in a l  A p p l i a n c e s .

1 .  C e r v i c a l  c o l l a r # ................... .. .................................................  2
2 .  L u m b a r-a b d o m in a l s u p p o r t #   ........................ ..  2
JU Lumbar s p i n a l  s u p p o r t # ..................................  2b5.
b. S p in a l  b r a c e # ......................................................................   2b7.
5* S a c r a l  b e d - s o r e  j a e k e t #   ..................    2^ 9 .
6 .  P l a s t i c  b e d # . . . . ................................................................   2 ^2 .

W r is t  and  f i n g e r  s p l i n t  f o r  u s e  i n  s p a s t i c  p a r a l y s i s ,  
(T y p e  B . ) .  -  d e s c r i b e d  o v e r l e a f #



WRIST AND FINGER SPLINT FOR USE IN

SPASTIC PARESIS. 

TYPE B.

This shows the f i r s t  stage o f p u tting  on th is  s p l in t .  
The forearm bands are f ix e d  and the p a tie n t i s  about to  
p a ss iv e ly  extend (w ith  h is  good hand) the f in g e r s  and 
w rist o f h is  sp a stic  hem iplegic s id e so that i t  comes 
in to  l in e  w ith the hand sec tio n  o f the s p lin t  a t which 
point i t  can be slipp ed  in to  p o s it io n  in  the s p l in t .

Showing the hand in  p o s it io n  in  the s p l in t .  (As i l lu s t r a t e d ,  
the design o f th is  appliance allow s the procedure o f f i t t i n g  
to  be separated in to  two parts and i t  was found th at p a tie n ts  
with marked s p a s t ic ity  could put i t  on and remove i t  w ithout 
a s s is ta n c e .)

MATERIALS,

Polythene 1 / 8 11. Polyurethane 3 A 6 tf.



MEASUREMENTS.

1*. D i s t a n c e  b e t w e e n  f i n g e r  t i p s  a n d  l 11 p r o x im a l  t o  
m id  p o i n t  o f  f o r e a r m .

2# D i s t a n c e  b e t w e e n  f i n g e r  t i p s  an d  w r i s t  j o i n t .
3# D i s t a n c e  b e t w e e n  f i n g e r  t i p s  an d  £*’ p r o x im a l  t o  

M .P .. j o i n t s #
**# C ir c u m f e r e n c e  o f  f i n g e r s  a t  M#P# j o i n t s #
5# C ir c u m f e r e n c e  o f  w r i s t #
6 .  C ir c u m f e r e n c e  o f  f o r e a r m  1 H p r o x im a l  t o  i t s  m id  p o i n t . .  

PREPARING THE PLASTICS AND DIAGRAM OF DESIGN.

T h i s  s p l i n t  i s  v i r t u a l l y  a  d o r s a l  c o c k - u p  s l a b  
w i t h  b a n d s  r o u n d  f o r e a r m ,  w r i s t  a n d  f i n g e r s #  T he d e s i g n  
r e q u ir e d  t o  p r o d u c e  t h e s e  
r e s u l t s  i s  sh ow n  o p p o s i t e #  T he  
b a n d s  r o u n d  t h e  fo r e a r m  an d  
w r i s t  a r e  m ade 2 H w id e  an d  t h e  
w id t h  o f  t h e  b a n d  r o u n d  t h e  
f i n g e r s  i s  t h e  d i s t a n c e  b e tw e e n  
m id d le  f i n g e r  t i p  an d  i * 1 p r o x i 
m al t o  M#P# j o i n t s #  T he d o r s a l  
s t r i p  i s  2 ” w i d e ,  an d  w h e r e  t h e r e  
i s  m ore t h a n  m i l d  s p a s t i c i t y  m 
s t r e n g t h e n i n g  s t r i p  1 *  w id e  a n d  
o f  1 / 8 11 t h i c k n e s s  i s  l a i d  down  
t h e  m id d le  o f  t h e  d o r s a l  s t r i p ,
( s h a d e d  s t r i p  i n  d ia g r a m ) .

I n  m a r k in g  t h e  
p a t i e n t 1 s  m e a s u r e m e n ts  o n  t h e  
p o ly t h e n e  2n i s  a d d e d  t o  t h e  
c i r c u m f e r e n c e  o f  e a c h  b a n d  s o  
t h a t  t h e y  w i l l  o v e r l a p  t h e  
d o r s a l  s t r i p  i n  t h e  m o u ld e d  
s p l i n t #  T h is  a d d s  a  l i t t l e  t o  
t h e  s t r e n g t h  and  a l s o  a l l o w s  
p r e s s - s t u d s  t o  b e  s e t  i n t o  t h e  
p l a s t i c s  t h e m s e l v e s  an d  s o  
a v o id s  a d d in g  s t r a p s  w hen  
f i n i s h i n g  t h e  s p l i n t .

A s d e s c r i b e d  f o r  m o u ld in g  T yp e A. s p l i n t  t h e  
s p a s t i c i t y  i s  a b a t e d  b y  p a s s i v e  m a n ip u la t io n  o f  t h e  p a t i e n t ’ s  
w r i s t  and  f i n g e r s  M r  a  f e w  m in u t e s . .  T he h e a t e d  p l a s t i c s  
a r e  t h e n  rem o v ed  fro m  t h e  o v e n  a n d ,  w h i l e  an  a s s i s t a n t  
h o l d s  t h e  f i n g e r s  an d  h an d  e x t e n d e d ,  t h e  d o r s a l  s t r i p  i s  
l a i d  a lo n g  t h e  d orsu m  o f  t h e  l im b  and  t h e  b a n d s  a r e
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w r a p p e d  r o u n d  t h e  f o r e a r m ,  w r i s t  an d  f i n g e r s  -  i n c l u d i n g  
t h e  M .P* j o i n t s .  T h ey  a r e  t h e n  b a n d a g e d  i n  p l a c e .  The 
b a n d a g e  i s  l e f t  o n  f o r  som e f i f t e e n  m in u t e s  t o  a l l o w  t h e  
d o r s a l  s t r i p  Ca°w i n t h i c k )  t o  c o o l  an d  s e t  a d e q u a t e ly *  
D u r in g  m o u ld in g ,  t h e  f i n g e r  b a n d  m u st  c o v e r  t h e  v e n t r a l  
s u r f a c e  o f  t h e  M .P . j o i n t s .  I f  i t  i s  m o u ld e d  d i s t a l  t o  
t h e s e  j o i n t s  an d  c o v e r s  o n l y  t h e  p h a la n g e s  f l e x i o n  sp asm  
a t  t h e  w r i s t  j o i n t  w i l l ,  w h en  t h e  f i n i s h e d  s p l i n t  i s  
w o r n , h y p e r e x t e n d  t h e  f i n g e r s .

FIN ISH IN G .

F o u r  s t r a p s  an d  p r e s s - s t u d s  a r e  f i t t e d  i n  
t h e  p o s i t i o n  show n  i n  t h e  p h o t o g r a p h s  a n d  t h e  s p l i n t  
i s  r e a d y  t o  w e a r . .

W e ig h t .  6 o z s *  C o s t  *+ /9d .

RESULTS.

I  h a d  t h e  o p p o r t u n i t y  o f  m a k in g  o n e  h u n d r e d  a n d  
f o r t y - s e v e n  l im b  s p l i n t s  and  s p i n a l  a p p l i a n c e s  b y  t h e  d i r e c t  
t o  p a t i e n t  m eth o d  d e s c r i b e d  an d  o f  o b s e r v in g  t h e  r e s u l t s .
The c u t t i n g ,  m o u ld in g  an d  f i n i s h i n g  o f  e a c h  w a s  p e r s o n a l l y  
c a r r i e d  o u t .  A b o u t o n e  h u n d re d  o t h e r s  w e r e  m ade b y  n o n  
m e d ic a l  s t a f f .

T h e r e  w a s  v e r y  l i t t l e  w a s t e  o f  m a t e r i a l  d u r in g  
m a n u fa c tu r e .  Odd p i e c e s  o f  p o l y t h e n e  l e f t  o v e r  a f t e r  
c u t t i n g  o u t  c e r t a i i i  d e s i g n s  w e r e  u s e d  a s  s t r e n g t h e n i n g  s t r i p s  
i n  o t h e r  a p p l i a n c e s .  Odd p i e c e s  o f  p o ly u r e t h a n e  w e r e  u s e d  
a s  e x t r a  l a y e r s  o f  p a d d in g  w h e r e  t h i s  w a s  i n d i c a t e d .  Some 
e x a m p le s  t u r n e d  o u t  b a d ly  an d  h ad  t o  b e  h e a t e d  o u t  f l a t  
f o r  r e m o u ld in g  o r ,  o c c a s i o n a l l y ,  th r o w n  aw ay*  T h i s  o n l y  
o c c u r r e d  d u r in g  e x p e r im e n t s  w i t h  new  d e s i g n s  an d  w hen  t h e s e  
w e r e  s a t i s f a c t o r y  n o  s u c h  w a s t e  o c c u r r e d .

R e g a r d in g  s a f e t y ,  n o  b u r n  w a s  s u s t a i n e d  n o r  w a s  
d i s c o m f o r t  c o m p la in e d  o f  b y  a n y  p a t i e n t  d u r in g  t h e  m a n u fa c tu r e  
o f  t h e s e  a p p l i a n c e s .

M a l l e a b i l i t y  ©f^tw© a d h e r e n t  l a y e r s  o f  p l a s t i c  w a s  
fo u n d  t©  b e  a d e q u a te  f o r  a l l  b u t  a  v e r y  f e w  p a t i e n t s .  T he  
l i m i t i n g  f a c t o r  i n  e a c h  c a s e  w a s  a  s h a r p  c u r v e  i n  tw o  p l a n e s  
a t  r i g h t  a n g l e s  t o  e a c h  o t h e r ,  e . g .  i t  w a s  fo u n d  t h a t  t h e y  
w o u ld  n o t  m o u ld  s a t i s f a c t o r i l y  t o  a  kn eet w h ic h  w a s  f l e v e d  
m uch m ore t h a a  1*5°. I a  p r a c t i c e ,  s p l i n t i £ g  a n ^ o t o t  at



l + l

a  g r e a t e r  a n g le  o f  f l e x i o n  t h a n  t h a t  w a s  s e ld o m  i n d i c a t e d *

One o f  t h e  m o s t  s a t i s f a c t o r y  r e p o r t s  fr o m  t h e  
p a t i e n t s  w a s  t h a t  t h e s e  a p p l i a n c e s  w e r e  c o m f o r t a b le  t o  w e a r .  
O n ly  tw o  p a t i e n t s  r e f u s e d  t o  w e a r  t h e i r  a p p l i a n c e s  o n  t h e  
g r o u n d s  o f  d i s c o m f o r t ,  (A p p e n d ix  P .P .  W  & R5* ) .  I n  
n o  c a s e  d i d  e v e n  a  s m a l l  s k i n  a b r a s i o n  o c c u r  th o u g h  i n  
som e p a t i e n t s  w i t h  s p a s t i c  m u s c le s  a  r im  o f  p r e s s u r e  m ade  
a  t e m p o r a r y  a p p e a r a n c e  b e n e a t h  t h e  u p p e r  a n d  lo w e r  b o r d e r s ,  
(A p p e n d ix  P .P .
No s k i n  r e a c t i o n  w a s  s e e n  t h o u g h  i n  h o t  w e a t h e r  a  f e w  
p a t i e n t s  d e v e l o p e d  m i l d  s w e a t  r a s h e s .  G e n e r a l l y  s p e a k i n g ,  
t h e  w arm th  o f  t h e  l i n i n g  m a k es th em  m ore c o m f o r t a b le  i n  
c o l d  w e a t h e r  th a n  i n  h o t .

^ h e  a p p l i a n c e s  w e r e  fo u n d  t o  b e  e x t r a o r d i n a r i l y  
d u r a b l e .  No a p p l i a n c e  b r o k e  n o r  d i d  a n y  o n e  l o s e  i t s  
m o u ld e d  s h a p e .  T he p o ly u r e t h a n e  l i n i n g  u s u a l l y  r e q u i r e d  
r e n e w a l  a f t e r  a b o u t  s i x  m o n th s  w e a r  f o r  r e a s o n s  o f  h y g ie n e * .
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DISCUSSION-

S in c e  i n v e n t i o n  o f  t h e  m e th o d  o f  a p p ly in g  t h e s e  
p l a s t i c s  w a s  d u e  e n t i r e l y  t o  t h e  r e s e a r c h  o f  o t h e r  w o r k e r s  
i t  w o u ld ,  I  f e e l ,  b e  i n a p p r o p r i a t e  t o  i n c l u d e  a  l e n g t h y  
d i s c u s s i o n  o f  i t s  m e r i t s #  On t h e  o t h e r  h an d  i t  may b e  
p e r m i s s a b l e  t o  g i v e  a  b r i e f  a c c o u n t  o f  t h e  i m p r e s s i o n s  
fo r m e d  d u r in g  an  e x t e n s i v e  p e r s o n a l  a n d  c l i n i c a l  t r i a l .

T he p o l y t h e n e - p o l y u r e t h a n e  s p l i n t  w a s  fo u n d  t o  
h a v e  t h e  f o l l o w i n g  p r o p e r t i e s .  I t  i s  l i g h t  i n  w e i g h t ,  
b e i n g  som e t h r e e  t o  f o u r  t i m e s  l i g h t e r  t h a n  i t s  P l a s t e r  
o f  P a r i s  c o u n t e r p a r t ,  c o m f n r t a b le  t o  w e a r ,  d u r a b le  and  
i n e r t .  I t  c a n  be w a s h e d .  T e m p e r a tu r e s  t o l e r a b l e  t o  t h e  
p a t i e n t  h a v e  n o  e f f e c t  u p o n  i t .  I t  d o e s  n o t  d i s t o r t  on  
p r o lo n g e d  u s e .  I t  w i l l  b u m  s l o w l y ,  l i k e  c a n d le w a x ,  i f  
p l a c e d  i n  a  n a k e d  f la m e  b u t  w i l l  n o t  o t h e r w i s e  c a t c h  f i r e .
I t  i s  a lm o s t  p e r f e c t l y  t r a n s l u c e n t  t o  X - r a y s .  T he c o s t  o f  
m a t e r i a l  i s  s m a l l ,  a  s p l i n t  c o m p le t e  w i t h  b u c k l e s  and  s t r a p s  
i s  a  l i t t l e  l e s s  t h a n  a  s i m i l a r  r e m o v a b le  p l a s t e r  s p l i n t  and  
a  f i x i n g  c r e p e  b a n d a g e .  I f  a  s p l i n t  i s  n o  l o n g e r  r e q u i r e d  
b y  a  p a t i e n t  i t  c a n  b e  h e a t e d  o u t  t i l l  f l a t  an d  r e m o u ld e d  
t o  a n o t h e r .

T he m e th o d  © f m a n u f a c t u r e ,  a v o i d i n g  a s  i t  d o e s  
t h e  u s e  o f  p l a s t e r  c a s t s ,  h o l d s  a  g r e a t  a d v a n ta g e  o v e r  o t h e r  
m e th o d s  i n  w h ic h  s u c h  i n t e r m e d i a t e  m o d e ls  a r e  r e q u i r e d .  
E x p e r ie n c e  sh ow ed  t h a t  e q u a l l y  w e l l  m o u ld e d  l im b  s p l i n t s  
c o u ld  b e  m ade b y  e i t h e r  m eth o d  w h i l e  m o u ld in g  o n  c a s t s  w a s  
fo u n d  t o  b e  r a t h e r  b e t t e r  f o r  m a k in g  s p i n a l  s u p p o r t s ,  
e s p e c i a l l y  l a r g e  b r a c e s .  C e r v i c a l  s u p p o r t s  c o u ld  h o w e v e r  
b e  m ade v e r y  w e l l  b y  t h e  d i r e c t  t o  p a t i e n t  m e th o d .

I t  w a s fo u n d  b y  p e r s o n a l  e x p e r im e n t  t h a t  t h e  
p o ly u r e t h a n e  l a y e r  b e tw e e n  s k i n  an d  p o ly t h e n e  w a s  in d e e d  
an  e f f i c i e n t  h e a t  i n s u l a t o r  an d  t h a t  t h e r e  w a s  n o  d a n g e r  
o f  b u r n in g  o c c u r r in g  t h r o u g h  i t  i n  t h e  t h i c k n e s s  an d  d e n s i t y  
u s e d .  T h is  w a s  s u p p o r t e d  b y  t h e  t e s t i m o n y  o f  e v e r y  p a t i e n t .  
B e s i d e s ,  i f  b u r n in g  d id  o c c u r  i t  c o u ld  o n l y  t a k e  t h e  fo rm  
o f  a  tth o t  s p o t ” u n d e r  som e p o i n t  o f  u n d u e  p r e s s u r e  an d  w o u ld  
n o t  co m p a re  i n  s e v e r i t y  w i t h  t h e  s e v e r e  b u m s  o f  t h e  w h o le  
l im b  w h ic h  h a v e  o c c a s i o n a l l y  o c c u r r e d  w i t h  t h e  " G la s s o n a 11 
t y p e  o f  s p l i n t .  The l a t t e r  t y p e  c a r r i e s  a l s o  t h e  d a n g e r  o f  
a c e t o n e  p o i s o n i n g  (C a m p b e l l ,  1 9 ^ 6 ) .

One o f  t h e  g r e a t  a d v a n t a g e s  o f  t h e  d i r e c t  t o  p a t i e n t  
m eth o d  i s  t h a t  a  p h y s i c i a n  o r  s u r g e o n  c a n  d e v i s e  o r i g i n a l  
t y p e s  o f  s p l i n t  and  im m e d ia t e ly  p u t  h i s  i d e a s  i n t o  p r a c t i c e .  
No o u t s i d e  t e c h n i c a l  a s s i s t a n c e  i s  r e q u i r e d .  Some e x a m p le s  
o f  a p p l i a n c e s  d e v e lo p e d  i n  t h i s  w a s  a r e  show n i n  t h e  a p p e n d ix  
T h e s e  i n c l u d e  a  s p l i n t  f o r  h e a l i n g  b e d  s o r e s  ( P . ,3 .3 a )  a  
s p l i n t  f o r  p r e v e n t i n g  u ln a r  d e v i a t i o n  o f  t h e  f i n g e r s  i n  
p a t i e n t s  w i t h  r h e u m a to id  a r t h r i t i s  ( P .  a *3 ) an d  an  a d j u s t a b l e  
e lb o w  s p l i n t  f o r  a  b o y  w i t h  lo w e r  m o to r  n e u r o n e  p a r a l y s i s  o f  
t h e  arm ( P . 3 0 0  ) .



Im m e d ia te  c o n v e r s i o n  o f  o n e 1 s  i d e a s  i n t o  p r a c t i c e  
i n  t h i s  w ay  w a s  fo u n d  m o s t  s t i m u l a t i n g ,

A n o th e r  a d v a n t a g e  w a s  t h e  s p e e d  w i t h  w h ic h  
p a t i e n t s  i n  u r g e n t  n e e d  o f  s p e c i a l  a p p l i a n c e s  c o u l d  b e  
s u p p l i e d  w i t h  th e m . Two p a t i e n t s  w i t h  s e v e r e  r o o t  p a i n  
fro m  c a r c in o m a t o u s  s e c o n d a r y  d e p o s i t s  i n  t h e  c e r v i c a l  
s p in e  w e r e  s u p p l i e d  w i t h  c e r v i c a l  s u p p o r t s  w i t h i n  tw o  h o u r s  
o f  r e q u e s t  a n d  d e r i v e d  l a s t i n g  r e l i e f ,  ( P . P .  2 .S & -  ) .

A  d i s a d v a n t a g e  o f  m a k in g  t h e r m o p l a s t i c  s p l i n t s  
i s  t h a t  a  c e r t a i n  am ount o f  e q u ip m e n t  i s  r e q u i r e d .  An 
e l e c t r i c  h e a t i n g  o v e n  an d  a  m a c h in e  f o r  p u n c h in g  v e n t i l a t i o n  
h o l e s  an d  r i v e t i n g  s t r a p s  an d  b u c k l e s  o n t o  t h e  s p l i n t  a r e  
e s s e n t i a l *  an d  a  p o w er  d r i v e n  b u f f  i s  d e s i r a b l e .  On t h e  
o t h e r  h an d  n o  l a r g e  e x p e n d i t u r e  i s  n e e d e d .  T he o v e n  i s  a  
s im p le  t h i n g  t®  m ake (A p p e n d ix  P . \ ciH )  a n d  c o u ld  i n  m o s t  
c a s e s  b e  m ade fro m  t h e  s c r a p  a v a i l a b l e  i n  t h e  h o s p t i a l  
e n g i n e e r i n g  d e p a r t m e n t .  Thd p u n c h in g  m a c h in e  c o s t s  s e v e n t e e n  
p o u n d s  an d  a  b u f f  c o s t s  a b o u t  e i g h t  p o u n d s .  So  t h a t  t h e  t o t a l  
o u t l a y  n e e d  b e  n o  m ore t h a n  t w e n t y - f i v e  p o u n d s .

T he m eth o d  o f  m a k in g  t h e  s p l i n t s  i s  e a s y  t o  l e a r n  
and  a t  t h e  h o s p i t a l  i n  w h ic h  t h i s  w ork  w a s d o n e  a p p r o x im a t e ly  
o n e  h u n d r e d  e x a m p le s  w e r e  m ade b y  p h y s i o t h e r a p i s t s  a n d  o t h e r  
n o n  m e d ic a l  w o r k e r s .
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FOREWORD.

P o l y t h e n e - P o ly u r e t h a n e  ( P . P . )  a p p l i a n c e s  w e r e  
u s e d  i n  t h e  m an agem en t o f  I 63  p a t i e n t s  i n  an  a t t e m p t  t o  
r e l i e v e  p a i n ,  p r e v e n t  d e f o r m i t y  an d  h e lp  r e s t o r a t i o n  o f  
f u n c t i o n *  Or t h i s  n u m b e r , 1 0 7  p a t i e n t s  s u f f e r e d  fro m  
r h e u m a to id  a r t h r i t i s *  The r e m a in in g  56 i n c l u d e d  r e p r e s 
e n t a t i v e s  o f  a  w id e  r a n g e  o f  c h r o n ic  d i s e a s e s ,  m o s t l y  
n e u r o l o g i c a l .  I t  w a s  h o w e v e r  m a in ly  i n  t h e  h o p e  o f  
b e n e f i t t i n g  r h e u m a to id  a r t h r i t i c  p a t i e n t s  t h a t  w ork  on  
t h e  P .P .  a p p l i a n c e s  w a s  d o n e .  A m uch w id e r  e x p e r i e n c e  
w a s t h e r e f o r e  g a in e d  o f  t h e i r  v a l u e  i n  t h a t  c o n d i t i o n  
th a n  i n  a n y  o t h e r  s i n g l e  d i s e a s e  e n t i t y .  T he i n t r o d u c t i o n  
an d  d i s c u s s i o n  o f  t h i s  s e r i e s  o f  p a t i e n t s  w i l l  t h u s  b e  
c o n f i n e d  t o  t h e i r  u s e - a s  a  m ea n s o f  o b t a i n i n g  r e s t  f& r  
t h e  a f f e c t e d  j o i n t s  i n  t h e  m an agem en t o f  r h e u m a to id  
a r t h r i t i s .

INTRODUCTION.

I t  i s  a  fu n d a m e n ta l p r i n c i p l e  i n  t h e  t r e a t m e n t  
o f  d i s e a s e  t h a t  t h e  a f f e c t e d  t i s s u e s  b e  r e s t e d .  I t  h a s  
b e e n  fo u n d  t h a t  t h e  body* s  d e f e n c e  and  r e p a i r  m e c h a n ism s  
f u n c t i o n  b e s t  w hen  t h e  d i s e a s e d  p a r t  i s  a t  r e s t .  T h is  
i s  p e r h a p s  o f  s p e c i a l  im p o r ta n c e  i n  t h e  t r e a t m e n t  o f  
in f la m m a to r y  d i s e a s e  an d  m any g r e a t  t e a c h e r s  o f  m e d ic in e  
h a v e  l a i d  e m p h a s is  u p o n  i t  i n  t h a t  c o n n e c t i o n .  H i l t o n  ( i 8 6 0 ) 
a d v o c a t e d  r e s t  i n  t h e  m anagem ent o f  a  w id e  r a n g e  o f  
d i s e a s e  p r o c e s s e s .  H ugh Owen Thom as ( 187 8 )  a p p l i e d  i t  t o  
t h e  m an agem en t o f  d i s e a s e  i n  t h e  lo c o m o t o r  s y s t e m  w i t h  
s u c h  o u t s t a n d i n g  s u c c e s s  t h a t  h i s  m e th o d s  h a v e  b e e n  a lm o s t  
u n i v e r s a l l y  a d o p t e d .  I n  1 9 0 9 ,  o n e  o f  h i s  d i s c i p l e s  R o b e r t  
J o n e s ,  w r i t i n g  on  t h e  t r e a t m e n t  o f  r h e u m a to id  a r t h r i t i s  
e m p h a s is e d  t h e  im p o r ta n c e  o f  r e s t i n g  t h e  j o i n t s  i n  t h e i r  
f u n c t i o n a l  p o s i t i o n s  a s  p a r t  o f  t h e  m an agem en t o f  t h a t  
d i s e a s e .

I t  i s  p r o b a b ly  c o r r e c t  t o  s a y  t h a t  re^ st i s  now  
g e n e r a l l y  a c k n o w le d g e d  a s  an  e s s e n t i a l  p a r t  o f  t h e  t r e a t m e n t



o f  a c u t e  a r t h r i t i s .  On t h e  o t h e r  h an d  t h e  v e r y  s m a l l  
am ount o f  p u b l i s h e d  w ork  d e v o t e d  t o  s t u d y  o f  i t s  v a l u e  
s u g g e s t s  t h a t  t h i s  h a s  n o t  b e e n  w i d e l y  i n v e s t i g a t e d .
I t  a p p e a r s  t h a t  a t t e n t i o n  h a s  b e e n  a lm o s t  e x c l u s i v e l y  
d i r e c t e d  t o w a r d s  t h e  t r i a l  o f  a  s u c c e s s i o n  o f  t r e a t m e n t s  
a d v a n c e d  a s  h a v in g  a  s p e c i f i c  a c t i o n  u p o n  t h e  d i s e a s e  
p r o c e s s .  S im p le  r e s t  m u st h a v e  se em ed  t o  m any a s  a  
c o n f e s s i o n  o f  d e f e a t ,  a s  in d e e d  i t  i s ,  th o u g h  a  r e m e d y  
t h e  v a lu e  o f  w h ic h  h a s  b e e n  s o  w i d e l y  a c c e p t e d  a p p e a r s  
t o  m e r i t  c l o s e r  s t u d y .  A f e w  w o r k e r s  h a v e  h o w e v e r  g i v e n  
i t  a  h ig h  p l a c e  i n  t h e i r  sch em e o f  t r e a t m e n t ,  an d  i t  
a p p e a r s  s i g n i f i c a n t  t h a t  r e s t  h a s  b e e n ,  an d  s t i l l  i s  
m o s t  s t r o n g l y  a d v o c a t e d  b y  p h y s i c i a n s  w i t h  a  v e r y  w id e  
e x p e r i e n c e  i n  r h e u m a t o lo g y .

C o a t e s  ( 1 9 3 3 )  i n s i s t e d  on  p r o lo n g e d  r e s t  o f  
in f la m e d  j o i n t s  an d  f o r b a d e  w e ig h t  b e a r i n g  w h en  t h o s e  
o f  t h e  lo w e r  l i m b s  w e r e  a c u t e l y  i n v o l v e d .  A f t e r  h i s  
d e a t h ,  K i n d e r s l e y  ( 1 9 3 6 )  c a r r i e d  on  h i s  w o rk  a n d  s t a t e d  
t h a t  h e  c o n s i d e r e d  s p l i n t i n g  t o  b e  t h e  m a in  f e a t u r e  o f  
t r e a t m e n t  and  t h a t  o t h e r  m e th o d s  s h o u ld  b e  r e g a r d e d  a s  
s u b s i d i a r y  t o  i t .  B e l l  (19*+0) w a s  a n o t h e r  a d v o c a t e  o f  
r e s t .  He w r o t e  " im m o b i l i s a t i o n  w h i l e  t h e  c o n d i t i o n  i s  
a c u t e ,  an d  s p l i n t i n g  t o  p r e v e n t  d e f o r m it y  w i l l  m ake 
t h e  p a t i e n t  m uch m ore c o m f o r t a b l e ,  a l l a y  t h e  i n f la m m a t i o n ,  
a i d  i n  a r r e s t i n g  t h e  p r o g r e s s  o f  t h e  d i s e a s e  an d  d e f i n i t e l y  
p r e v e n t  d e f o r m i t y ."  I n  t h e  sam e y e a r  T i p p e t t  a d v i s e d  t h e  
u s e  o f  a  p l a s t e r  b e d  i n  c a s e s  w h e r e  t h e  d i s e a s e  w a s  p o l y 
a r t i c u l a r ,  s a y i n g ,  " T h is  w i l l  g i v e  g e n e r a l i s e d  c o m fo r t  
and  s u p p o r t  t o  t h e  p a i n f u l  l i m b s . "

W h ile  t h e  s e a r c h  f o r  a  s p e c i f i c  a n t i - r h e u m a t i c  
rem ed y  w a s p e r s u e d  w i t h  r e n e w e d  v ig o u r  f o l l o w i n g  t h e . s e c o n d  
W orld  War t h e  em p lo y m en t o f  r e s t  c o n t in u e d  t o  b e  a d v o c a te d *  
D u n lo p  e t  a l  ( 1 9 ^ 7 ) ,  Copem an (1 9 * + 8 ), M cM urray ( 1 9 ^ 9 )  an d  
W ile s  ( 1 9 5 1 ) .  One o f  i t s  s t r o n g e s t  s u p p o r t e r s  w a s  D u th ie  
( 1 9 5 1 )  who w r o t e  " I t  w o u ld  t h e r e f o r e  a p p e a r  t h a t  t h e  b e s t  
r e s u l t s  w i l l  b e  o b t a in e d  i n  r e s p e c t  o f  b o t h  c o n s t i t u t i o n a l  
an d  l o c a l  sym ptom s i f  m e th o d s  o f  t r e a t m e n t  a r e  u s e d  w h ic h  
w i l l  c o n t r o l  t h e  in f la m m a to r y  p r o c e s s  i n  t h e  j o i n t s .  V ie w e d  
fro m  t h i s  s t a n d p o i n t ,  m ark ed  c o n s t i t u t i o n a l  sym ptom s a r e  
a  c l e a r  i n d i c a t i o n  o f  t h e  n e e d  f o r  t r e a t m e n t  o f  t h e  p r im a r y  
l e s i o n  i n  t h e  j o i n t s . "  He recom m ended  s t r i c t  i m m o b i l i s a t i o n  
i n  e n c i r c l i n g  p l a s t e r  c a s t s  f o r  l i  -  3c w e e k s  w h i l e  i n f l a m 
m a t io n  s u b s i d e d ,  and  s t a t e d  t h a t  a n k y l o s i s  w a s  p r e v e n t e d  
b y  t h i s  m e a su r e  r a t h e r  th a n  e n c o u r a g e d  a s  s o  m any b e l i e v e d .  
B a r r y  e t  a l  ( 1 9 ? 2 )  a l s o  a d v i s e d  b o t h  l o c a l  an d  g e n e r a l  
r e s t  f o r  c h i l d r e n  w i t h  a c u t e  a r t h r i t i s .

D u r in g  t h e  l a s t  fe w  y e a r s ,  a s  t h e  l i m i t a t i o n s  
an d  d a n g e r s  o f  s u p p r e s s i v e  t h e r a p y  b ecam e i n c r e a s i n g l y  
c l e a r ,  m any a u t h o r i t i e s  r e i t e r a t e d  t h e i r  b e l i e f  i n  t h e  
v a l u e  o f  s im p le  g e n e r a l  m e a s u r e s  i n c l u d i n g  r e s t .  T h e s e



et aU
w o r k e r s  i n c l u d e d  T e g n e r  ( 1 9 5 2 ) ,  D u t h ie A( 1 9 5 5 ) > L a w r e n c e  M adden  
( 1 9 5 5 ) ,  R ae an d  B e n d e r  ( 1 9 5 6 ) ,  K e l l y  ( 1 9 5 6 )  an d  Copem an ( 1 9 5 6 ) *  
T he l a s t  nam ed s a i d  t h a t  t h e  p r e v e n t i o n  a n d  t r e a t m e n t  o f  
d e f o r m i t y  " r e s t s  l a r g e l y  on  a d e q u a te  an d  i n t e l l i g e n t  
s p l i n t i n g  o f  t h e  a f f e c t e d  j o i n t s  b e f o r e  t h e y  b ecom e  
i r r e p . a i r a b l e . " L ik e  D u th ie  h e  d e c r i e d  t h e  d a n g e r s  o f  
a n k y l o s i s  an d  a d v i s e d  c o m p le t e  f i x a t i o n  o f  a c u t e l y  
a f f e c t e d  j o i n t s  f o r  up t o  o n e  w e e k . K e l l y  (1 9 5 ^ *  1 9 5 6 )  
a l s o  c la im e d  t h a t  t h e  b e n e f i t s  o f  i m m o b i l i s a t i o n  had  
b e e n  o v e r l o o k e d  o w in g  t o  f e a r  o f  a n k y l o s i s .  I n  h i s  
o p i n i o n  i t  w a s d u r in g  t h e  a c u t e  p h a s e  t h a t  s p l i n t i n g  w a s  
m o s t  d e s i r a b l e  s i n c e  i t s  e f f e c t  w a s  t o  r e d u c e  in f la m m a t io n  
and  s o  l e s s e n  t h e  c h a n c e  o f  a d h e s io n s  f o r m in g .  He a d v i s e d  
t h r e e  t o  f i v e  w e e k s  c o n s t a n t  f i x a t i o n  i n  t h e  f u n c t i o n a l  
p o s i t i o n  f o l l o w e d  b y  p r o g r e s s i v e  f r e e d o m  fro m  t h e  s p l i n t s .  
D u t h ie  an d  h i s  a s s o c i a t e s  ( 1 9 5 5 )  s t u d i e d  t h e  e f f e c t  o f  
c o n s e r v a t i v e  m e th o d  o f  t r e a t i n g  2 8 2  p a t i e n t s  o v e r  t h e  
c o u r s e  o f  t h r e e  y e a r s .  T h ey  c o n c lu d e d  t h a t  "The r e s u l t s  
w h ic h  f o l l o w  t h e  c o n s c i e n t i o u s  a p p l i c a t i o n  o f  c o n s e r v a t i v e  
fo r m s  o f  t r e a t m e n t  i n  h o s p i t a l  com p are  f a v o u r a b l y  w i t h  
t h o s e  c la im e d  f o r  o t h e r  fo r m s  o f  t r e a t m e n t ,  s u c h  a s  t h e  
a d m i n i s t r a t i o n  o f  g o l d  o r  c o r t i s o n e . "

A g a in s t  t h e  a b o v e  b a c k g r o u n d  o f  w ork  t h e  v a lu e  
o f  t h e  p o l y t h e n e - p o l y u r e t h a n e  a p p l i a n c e  a s  a  m ea n s  o f  
o b t a i n i n g  r e s t  i n  r h e u m a to id  a r t h r i t i s  w i l l  b e  i n d i c a t e d .
107  p a t i e n t s  w e r e  f i t t e d  w i t h  t h e s e  a p p l i a n c e s  a n d  t h e  
b e n e f i t s  o b t a in e d  th r o u g h  t h e i r  u s e  w e r e  n o t e d .  I t  s h o u ld  
h o w e v e r  b e  p o i n t e d  o u t  t h a t  t h e  p r im a r y  o b j e c t  i n  t h i s  
c l i n i c a l  t r i a l  w a s  t o  f i n d  o u t  i f  t h e  p a t i e n t s  w o u ld  f i n d  
t h i s  n ew  £ y p e  o f  a p p l i a n c e  c o m f o r t a b le  t o  w e a r  a n d  h e l p f u l  
i n  r e l i e v i n g  p a in  d u r in g  t h e  l o n g  p e r i o d s  o f  u s e  w h ic h  
w e r e  f o r e s e e n  a s  b e in g  n e c e s s a r y  f o r  m o s t  o f  th e m . The  
g r f e a t ' m a j o r i t y  o f  t h e  p a t i e n t s  h ad  a d v a n c e d  r h e u m a to id  
a r t h r i t i s  and  i t  w a s  n o t  a n t i c i p a t e d  t h a t  o b j e c t i v e l y  
m e a s u r e a b le  im p r o v e m e n ts  w o u ld  r e s u l t  fro m  t h e  e m p lo y m en t  
o f  t h e s e  s p l i n t s .  Erom t h e  c l i n i c a l  p o i n t  o f  v ie w  t h e  
t r i a l  w a s t h e r e f o r e  in t e n d e d  t o  b e  m a in ly  on  a  s u b j e c t i v e  
b a s i s .  I t  w a s  o n ly  d u r in g  t h e  m an agem en t o f  t h e  f e w  p a t i e n t s  
w i t h  e a r l y  a c u t e  s y m p to m a to lo g y  t h a t  t h e  v a l u e  o f  p r o lo n g e d  
s t a b i l i s a t i o n  o f  t h e  j o i n t s  b ecam e o b j e c t i v e l y  a p p a r e n t .
Thus in  the absence of con tro lled  observations only two 
i l lu s t r a t iv e  cases w i l l  be presented . I t  i s  hoped that 
these have s u f f ic ie n t  in tr in s ic  in te r e s t  to  m erit documenta
t io n . One feature of trea tin g  ear ly  acute a r th r it is  by 
r e s t  which they suggest i s  th a t , since n early  a l l  the jo in ts  
even tu a lly  become involved , i t  would probably be b est to  
supply every p a tien t with a p la s t ic  bed at the onset of the 
d isea se .. In n early  a l l  ear ly  cases a su ccession  o f limb 
s p lin ts  became necessary w ith consequent d i f f i c u l t y  and 
fa tig u e  in  f i t t in g  and removing them.



OBSERVATIONS..

MATERIAL*

P o l y t h e n e - P o ly u r e t h a n e  p l a s t i c  a p p l i a n c e s  w e r e  
u s e d  i n  t h e  m an agem en t o f  163  p a t i e n t s  w i t h  a r t h r i t i c  a n d  
n e u r o l o g i c a l  d i s e a s e .  The c a s e  h i s t o r i e s  o f  36 p a t i e n t s  
a r e  r e p o r t e d .  T he t y p e s  o f  d i s e a s e  t r e a t e d  and  t h e  num ber  
o f  r e p o r t e d  c a s e s  s u f f e r i n g  fro m  e a c h  i s  sh ow n  b e lo w .

E a g e & J o i

E a r l y  R h e u m a to id  A r t h r i t i s ...........................7  ( PP . 50 -  59 a n d )
(A p p e n d ix  257 -  2 6 J . )

A d v a n ced  R h e u m a to id  A r t h r i t i s . .  7  (A p p e n d ix  266  -  2 8 0 . )

D i s e a s e  a f f e c t i n g  t h e  V e r t e b r a l
Column

Ca) S p o n d y l o s i s     3  (A p p e n d ix  281
( b )  M a l ig n a n t  D i s e a s e ...............................  3  (A p p e n d ix  2 8 6

D e c u b i t u s  H e e l  D i c e r s . ......................................  3 (A p p e n d ix  293

N e u r o l o g i c a l  D i s e a s e .
( a )  F o l i o m y e l i t i s      1  (A p p e n d ix  3 0 0
( b )  D is s e m in a t e d  s c l e r o s i s . ............... 2  (A p p e n d ix  3 0 3
( c )  T r a u m a tic  r a d i a l  n e r v e  p a l s y .  1  (A p p e n d ix  308
( d )  T r a u m a tic  u ln a r  n e r v e  p a l s y . .  1 (A p p e n d ix  3 1 1 .
M )  F r i e d r e i c h ' s  a t a x i a ........................... 1 (A p p e n d ix  3 1 2
( f )  E n c e p h a l i t i s .............................................. 1  (A p p e n d ix  31^-
( g )  T u b e r c u lo u s  m e n i n g i t i s    1 (A p p e n d ix  3 1 7
( h )  P a r a p l e g i a ................................................... 1  (A p p e n d ix  3 1 9 .
( i )  C e r e b r a l  D i p l e g i a ................................  1  (A p p e n d ix  3 2 0  •
( j )  P a r k i n s o n ' s  d i s e a s . . . - ...................1  (A p p e n d ix  3 2 ^ .

S o f t  T i s s u e  l e s i o n s . ......................... ................ 2  (A p p e n d ix  325  -  326 . )

T o t a l  2 6

285. ) 
29 2 .  )

2 9 9 .)

302 . ) 
3 0 7 .)  
3 1 0 .)  

)
3 1 3 .)
316*)
3 1 8 .)

)
3 2 3 .)

)



METHOD.
■------------- ' T he o n l y  c r i t e r i o n  f fc r  t h e  i n c l u s i o n  i n  t h e  s e r i e s
w a s t h e  d e c i s i o n  a r r i v e d  a t  b y  c o n s u l t a t i o n  w i t h  t h e  p h y s i c i a n  
i n  c h a r g e  o f  t h e  p a t i e n t  t h a t  he w o u ld  b e n e f i t  fro ip  l o c a l  
j o i n t  r e s t  o r  c o r r e c t i o n  b y  m ean s o f  a  p l a s t i c  a p p l i a n c e .  
T h e r e u p o n  o n e  o f  t h e  s t a n d a r d  d e s i g n s ,  o r  o n e  s p e c i a l l y  
d e v i s e d ,  w a s  u s e d  t o  m e e t  t h e  p a t i e n t ' s  n e e d s .  H i s  s u b 
j e c t i v e  a c c o u n t  an d  t h e  o b j e c t i v e  o b s e r v a t i o n s  w e r e  
r e c o r d e d  a t  i n t e r v a l s  d u r in g  t h e  p e r i o d  o f  w e a r .  A p a r t  
fro m  t h o s e  p a t i e n t s  w i t h  a r t h r i t i s  a lm o s t  e v e r y  o n e  p r e 
s e n t e d  a  d i f f e r e n t  t h e r a p e u t i c  p r o b le m  an d  i t s  r e s p o n s e  
t o  t h e  p a r t i c u l a r  t y p e  o f  a p p l ia n c e  u s e d  h a d  t o  b e  
i n d i v i d u a l l y  a s s e s s e d .  Two c a s e s  o f  e a r l y  r h e u m a to id  
a r t h r i t i s  a r e  d e s c r i b e d  i n  som e d e t a i l  t o  i l l u s t r a t e  t h e  
m e th o d  o f  t r e a t m e n t  an d  o b s e r v a t i o n .

RESULTS.

R h e u m a to id  A r t h r i t i s .
P .P .  p l a s t i c  a p p l i a n c e s  w e r e  u s e d  i n  t h e  

m an agem en t o f  8 8  a d v a n c e d  an d  1 9  e a r l y  c a s e s  o f  r h e u m a to id  
a r t h r i t i s .  T h e ir  p u r p o s e  w a s  t o  s t a b i l i s e  an d  r e s t  p a i n f u l  
j o i n t s  i n  t h e i r  f u n c t i o n a l  p o s i t i o n s .  I n  a l l  c a s e s  t h i s  
r e s u l t e d  i n  som e d e g r e e  o f  a b a te m e n t  o f  p a in  an d  i n  m any  
r e l i e f  w a s  c o m p le t e  w i t h i n  d a y s  o r  w e e k s .  The a v e r a g e  
p e r i o d  d u r in g  w h ic h  t h e  a p p l i a n c e s  w e r e  u s e d ,  w h i l e  t h e  
p a t i e n t s  w e r e  u n d e r  p e r s o n a l  o b s e r v a t i o n ,  w a s  0 . 9 1  y e a r s .
No a p p l i a n c e  w a s  d i s c a r d e d  on  t h e  g r o u n d s  o f  d i s c o m f o r t .
I n  n o  c a s e  d i d  d e f o r m i t y  o c c u r  w h i l e  w e a r in g  a  s p l i n t  
d e s ig n e d  t o  p r e v e n t  i t .  A lth o u g h  som e p a t i e n t s  k e p t  
in f la m e d  j o i n t s  im m o b i l i s e d  a lm o s t  c o n s t a n t l y  f o r  w e e k s  
o r  m o n th s  a n k y l o s i s  w a s  n e v e r  s e e n  a s  a  r e s u l t ;  i n  f a c t  
i t  w a s  m uch m ore common t o  f i n d  t h a t  t h e  r a n g e  o f  m ovem en t  
i n c r e a s e d  w hen  t h e  s i g n s  o f  a c t i v i t y  i n  t h e  j o i n t  had  
r e s p o n d e d  t o  r e s t .  I t  m u st h o w e v er  b e  p o i n t e d  o u t  t h a t  i n  
n o  c a s e  w a s i m m o b i l i s a t i o n  a b s o l u t e l y  c o n s t a n t  a s  e a c h  
p a t i e n t  r em o v e d  h i s  a p p l ia n c e  a t  l e a s t  o n c e  e a c h  d a y  i n  
o r d e r  t o  w a sh  t h e  p a r t .  A l l  w e r e  i n s t r u c t e d  t o  c a r r y  o u t  
a  f e w  a c t i v e  m ovem en ts  d u r in g  t h a t  t im e  o f  f r e e d o m .

I n  a d v a n c e d  r h e u m a to id  a r t h r i t i s  o n e  o f  t h e  b e s t  
r e s u l t s  o b t a in e d  b y  u s i n g  t h e s e  a p p l i a n c e s  w a s  t h e  i n c r e a s e  
i n  f u n c t i o n a l  c a p a c i t y . .  I n  a lm o s t  a l l  o f  t h e  8 8  c a s e s  t h e  
w r i s t  j o i n t  w as u n s t a b l e  t o  som e e x t e n t  an d  t h i s  p r e v e n t e d  
f u l l  u s e  b e in g  made o f  t h e  h a n d ’ s  c a p a b i l i t i e s .  S t a b i l i s a t i o n  
i n  a  P .P .  w r i s t  s p l i n t  i n c r e a s e d  t h e  s t r e n g t h  o f  t h e  g r i p  
b e s i d e s  r e l i e v i n g  p a in  i n  t h e  w r i s t .  H o u s e w iv e s  w e r e  e n a b le d  
t o  do  r a t h e r  h e a v y  h o u se w o r k  and  c o o k in g  w h ic h  h ad  p r e v i o u s l y  
b e e n  o u t s i d e  t h e i r  s c o p e .  F i x a t i o n  o f  o n e  k n e e  j o i n t  w a s  a l s o  
o f  g r e a t  h e lp  t o  m any. T h e ir  c o m fo r t  an d  l i g h t  w e ig h t  
p e r m i t t e d  w r i s t  and  k n e e  s p l i n t s  t o  b e  u s e d  a s  a lm o s t  
p e r m a n e n t a i d s .  F i n a l l y ,  t h e  r e s i l i e n c e  o f  t h e  s p l i n t  
m a t e r i a l s  and  t h e  em p lo y m en t o f  p r e s s - s t u d  f i x a t i o n  
e n a b le d  e v e r y  p a t i e n t ,  n o  m a t t e r  how a d v a n c e d  h i s  c o n d i t i o n ,  
t o  p u t  on  an d  rem o v e  h i s  s p l i n t s  w i t h o u t  a s s i s t a n c e .



N eurological D isease .
The types o f d isea se  and the aims of treatm ent 

were so varied  th a t the r e s u lt s  can on ly be r e la ted  to  the 
p a rticu la r  therapeutic  problem which each p a tien t presented . 
The reader i s  th erefore re ferred  to  the case record s, 
(Appendix, P.P. 3oo - 321+ ) # i t  may n ev er th e le ss  be
worth mentioning one or two fea tu res  common to  sm all groups.

Three p a tie n ts  whose hip movements were too weak 
to  permit walking in  metal c a l l ip e r s  were able to  do so 
w hile wearing P.J5. p la s t ic  le g  s p l in t s  in  v ir tu e  of th e ir  
l ig h t  w eigh t, (Appendix P .P . 303y3i 1 , 3)3 ) .

The a b o lit io n  o f s p a s t ic ity  by prolonged s tr e tc h  
of the sp a stic  m uscles, already noted in  the hem iplegic  
s e r ie s ,  seems capable o f attainm ent S im ila r  means in  
other upper motor neurone d ise a se s . This i s  suggested  by 
the r e s u lt s  obtained in  two cases o f dissem inated s c le r o s is ,  
one case o f cerebral p a lsy , one case of tuberculous m en in g itis  
and one case of Parkinson's d ise a se . I t  may a lso  be worth 
nothing th at the use o f s p e c ia l ly  designed P.P . appliances  
achieved improvement in  fu n ction  in  one case o f p o lio 
m y e lit is  (Appendix P .P .3 0 0 - 3 0 3 ) .

D isease a ffe c tin g  the Vertfebral Column.
Three p a tie n ts  w ith  spondylosis found P*P. sp in a l 

supports l ig h t  and com fortable to  wearing during a period  of  
observation  la s t in g , on average, ten  months, (Appendix P.P a-8 I 
-  2.SC ) # }

The r e s u lts  obtained by useing P.PL neck supports in  
the management of 2 cases of secondary carcinomatous d ep osits  
in  the ce rv ic a l spi&e w ith  severe root pain were very good.
They were indeed the most rewarding o f a l l  in  the whole s e r ie s .  
D espite gross bony d estru ction  the supports held the head in  
good p o s it io n  and re lie v ed  pain almost com pletely u n t i l  the 
time of death, (Appendix P.P . %% i> — 2. 30 . )

Decubitus Heel D icers.
Three p a tie n ts  w ith  u lcera ted  h ee ls  were provided  

w ith sp e c ia lly  designed s p lin ts  and the sores he&led ra p id ly  
in  two ca ses . In the th ird  they reso lved  when other methods 
of treatm ent were used in  ad d ition , (Appendix P.P. 0 .^ 3 -  3 o o ) #

S o f t  T i s s u e  L e s i o n s .
Two such le s io n s  responded rap id ly  to  r e s t ,

(Appendix P.P. 33-5'—3 0.



CASE NO. 18 .

6£ years.

Sex. Female•

Condition. Ju ven ile  rheumatoid a r t h r i t i s .

Case H istory .

This l i t t l e  g ir l  was admitted on the 3*7.5^ , 
w ith an e ffu s io n  at the base o f the l e f t  lung and sign s  
of p e r ic a r d it is .  Her temperature was lO ^ F . A few small 
lymph nodes could be f e l t  but the sp leen  was not palpab le.
On the 2 8 .7 .5b both w r is ts  became sw ollen  and p a in fu l, and 
the d iagnosis o f acute ju v en ile  rheumatoid a r t h r it is  was 
made.

The w rist and carpal j o in t s  continued to  be 
severely  involved  and f le x io n  deform ity appeared imminent.
P.P. p la s t ic  cock-up w rist s p lin ts  were th erefore  made. As 
the fin g ers  showed l e s s  evidence of a c t iv i ty  they were l e f t  
fr e e . Her elbows were a lso  a ffe c ted  to  a le s s e r  degree, but 
i t  was thought b est to  l e t  her use her arms so th ese jo in t s  
were not sp lin ted  except for  short p eriods.

The d isease  was kept under con tro l by cortison e  
and ACTH therapy u n t i l  December, 19?*+, when attem pts to  
reduce the dosage produced a fla re -u p  and other jo in ts  became 
a ffe c ted , p a r ticu la r ly  the knees, ankles and ce rv ic a l sp in e. 
Signs were a lso  present in  the shoulders, h ip s , f in g e r - jo in ts  
ahd t a r s i ,  but were le s s  acute. Radiography of the carpi 
at th is  time revealed advanced osteop orosis  and c o r t ic a l  
erosion . Of the newly involved  jo in ts  the knees and ankles 
were most a f fe c te d , the former being held f lex e d  at an angle 
of §0° and the f e e t  p la n ta r -flex e d . Attempts to  correct th e ir  
p o sitio n  caused pain and were r e s is te d . Leg s p lin ts  were made 
extending from th igh s to  to e s . During a p p lica tio n  the warm 
p la s t ic s  helped to  overcome f le x io n  spasm, and the s p lin ts  
could be made w ith the knees almost f u l ly  extended. Diagonal 
straps were provided to  keep the f e e t  d o rsiflex ed  to  90°. A 
cerv ica l support was moulded w ith  the neck in  n eu tra l p o s it io n .

The ch ild  wore her s p lin ts  almost con tinu ou sly , day 
and n ig h t, without com plaint. The ce rv ic a l support was worn 
only during the day. A ll were, o f course, removed for  
bathing and' for  her d a ily  physiotherapy p eriod s. A carefu l 
watch was kept on the hip j o in t s ,  but i t  was found that hip 
f le x io n  was e f f e c t iv e ly  prevented by sp lin tin g  the knee in  
exten sion . Fracture boards were used under a firm  m attress  
to  prevent kyphosis. The dosage of cortison e and ACTH was 
very gradually reduced over many weeks, the former being  
stopped on the 2 2 A .  55  and the la t t e r  on the l £ T 5 .5 5 ?  S o  
rebound phenomena occurred.
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By the middle of J u l y ,  1955, fu n ctio n a l recovery  
of the jo in ts  was almost complete and sp lin tin g  was d is 
continued. There was a com pletely normal range o f movement, 
p assive and a c t iv e , at a l l  the jo in t s  o f the lower lim bs.
Muscle bulk was f a ir ;  about 1%  o f normal. The upper lim bs 
showed a l i t t l e  r e s t r ic t io n  of movement at one or two jo in ts*  
A ll movements at the l e f t  shoulder were normal. F lex ion  and 
abduction of the r ig h t shoulder was lim ite d  to  160° and 
ro ta tio n  was a l i t t l e  r e s tr ic te d . The l e f t  elbow movement 
was normal but ex ten sion  o f the r ig h t elbow was r e s tr ic te d  
by a few degrees ( 1 0 ° ) .  The w rist j o in t s  and ca r p i, which 
had been sev ere ly  involved  for over e ig h t months, showed an 
e x c e lle n t  range:- r ig h t;  f le x io n  90° ,  ex ten sion  60° ,  
abduction, adduction, supination and pronation -  horm al,: 
l e f t ;  f le x io n  7C , ex ten sion  *+5° ,  abduction, adduction, 
supination and pronation lim ite d  by a few degrees. Extension  
of the f in g e rs  was f u l l  but f le x io n  was a l i t t l e  r e s tr ic te d .
A ll movements o f the ce rv ic a l spine were normal w ith  the 
exception  o f exten sion  which was lim ited  to  some 30° -  bC° 
from the n eu tra l p o s it io n , ^he other parts o f the verteb ra l 
column showed a normal range, though there was a l i t t l e  
dorso-lumbar kyphosis.

By th is  time the ch ild  was being allowed home, in  
a w heel-ch air , at weekends* On return from one o f these  
ou tin g s? on the 1 . 8 . 5 5 , she was found to  have broncho
pneumonia. Her condition  d eter io ra ted  rap id ly  and she d ied  
on the *+.8 . 55*

I saw th is  ch ild  every two or three days for ju s t  
over a year. % no occasion did she complain o f discom fort 
from the s p l in t s ,  and th is  d esp ite  being sev ere ly  i l l©  fo r  
most of the time -  w ith some consequent i r r i t a b i l i t y .  Pain , 
which had caused considerable d is tr e s s  prior to  im m obilisation  
of the jo in ts  was seldom complained of a f te r . Her death, 
when sill seemed w e ll ,  was a great tragedy.

The h is to lo g ic a l report on post mortem t is s u e s  i s  
given. At autopsy the r ig h t knee jo in t  was opened. No 
erosion  of the c a r tila g e  was seen and there were no adhesions 
between the.opposing surfaces of the jo in t .  The so ft  t is s u e s  
of the jo in t  showed remarkably l i t t l e  macroscopic change.

H i s t o l o g i s t 1 s R e p o r t  on p o s t  mortem t is su e * ? .

1* & 2 . Bronchopneumonia w ith  coccal masses and haemorrhage
in  lu ngs.

3* Severe chronic inflammation w ith u lcera tio n  of and
s lig h t  amyloid change in  mucosa and v e s s e ls  o f ileum . 
Amyloid change in  mucosa of colon.
Chronic inflammatory in f i l t r a t io n ,  f ib r o s is  and 
su p e r fic ia l f ib r in o id  degeneration o f synovia from 
righ t knee.



6 . Cloudy sw e llin g , p er i-v a scu la r  and in t e r s t i t i a l
f ib r o s is  and s l ig h t  chronic inflammatory i n f i l 
tr a t io n  w ith trace  o f amyloid in  v e s s e ls  in
myocardium of l e f t  v e n tr ic le ;  fib rou s p e r ic a r d it is .

7. Sago amyloid sp leen .
8 . & 9. Fatty change and trace o f amyloid change in  l iv e r .
10. & 11. Fatty  degeneration of tubular ep ithelium  and trace

of amyloid change in  kidney.

The
and
and

photograph shows the ch ild  wearing her w rist s p lin ts  
cerv ica l support. (The s p lin ts  weighed l i  o zs . each, 
the co lla r  weighed 5£  o z s .)



CASE NO. 19.

Age. 32 years.

Sex. Male.

Occupation. Secretary.

Condition. Rheumatoid a r t h r i t i s .

Case H istory .

I t  was thought th a t i t  might he more in te r e s tin g  
to  report th is  p a tie n t1s h is to r y  by means o f a photographic 
record rather than by a prose account. Only a summary w i l l  
therefore be g iven .

He was admitted to  h o sp ita l on the 1 1 .8 .5*f w ith  
acute p o ly a r th r it is .  The w r is ts ,  f in g e r s  and ankles were 
most severe ly  a ffe c ted .. Treated w ith  bed r e s t  and a sp ir in  
he made some recovery and was discharged home. The w r is t  
j o in t s ,  however, remained troublesome and a pair o f P .P. 
ventral w rist s p lin ts  were made on the 1.9*5h-* During the  
succeeding n ine months h is  cond ition  slow ly  d eter iora ted  
and almost a l l  the jo in t s  became sev ere ly  involved . His 
w rist j o in t s ,  s ta b il is e d  and rested  in  h is  s p l in t s ,  gave 
com paratively l i t t l e  tro u b le . Dinar d ev ia tio n  o f the f in g e r s  
was however beginning so "wrist and ulnar d ev ia tion  s p l in t s 11 
(Appendix, p. %\ *7 ) were made.

In view of the la rg e  number o f j o in t s  sev ere ly  
a ffec ted  i t  was considered that severa l more appliances were 
required. But to  f i t  and remove th ese would be ted io u s .
I t  seemed that the most lo g ic a l  approach to  h is  need fo r  
more general jo in t  r e s t  was to  make a moulded p la s t ic  bed*
By doing so a l l  h is  jo in t s  would be re sted  in  th e ir  fu n ctio n a l 
p o sitio n s  for some ten hours per day.

A bed was th erefore  made and i t  was taken to  his 
ho îe on the 23*7*55* Boards were placed lengthw ise down h is  
side of a double bed which he shared w ith  h fs w ife . When 
the p a tien t la y  in  the p la s t ic  bed h is  sp in a l curves were 
held in  good p o s it io n , as were the h ip , knee and ankle j o in t s .  
Upper limb supports had not been f i t t e d ,  (a ) to  avoid en
croaching on the other h a lf  of the bed and (b) because he 
already had w rist and fin g er  s p l in t s .  The bed had, however, 
been made in  such a way that the shoulders were supported.
He was able to  get in to  and out o f the appliance w ith  a l i t t l e  
a ss is ta n ce . He could s i t  up in  i t  unaided by p u llin g  on the 
s id es .

He began sleep in g  in  the p la s t ic  bed that n igh t and 
has continued to  do so u n t i l  the time of w r it in g , one year



and ten  months la t e r .  He has found i t  com fortable and i t  
has afforded him considerable r e l i e f  o f pain . On some 
occasions he has tr ie d  to  do w ithout i t  but has always 
found that h is  j o in t s ,  p a r t ic u la r ly  those o f h is  lower 
lim bs, are s t i f f e r  and more p a in fu l in  the morning. With 
the exception  of one short course of cortison e he has been 
trea ted  only w ith  a n a lg esics  in  the way o f system ic therapy. 
L it t le  physiotherapy has been required . He has remained in  
fu ll-t im e  employment.

PHOTOGRAPHIC RECORD.

Photograph (taken on the 23.7*55) showing the p atien t  
ly ing in  the appliance which has been la id  on h is  own 
bed -  at home. I t  may be observed that i t  does not 
occupy an ex cess iv e  area of the double bed. The sp inal 
curves are w ell m aintained.



The large  
photograph was taken 
on the 23*1+55 and 
shows the p a tien t  
attem pting to  stand  
as s tra ig h t as 
p o ss ib le . The bed 
i s  held up behind him. 
I t  may be noted th at  
exten sion  o f the hip 
jo in ts  and knee jo in ts  
in  the appliance i s  
more normal than that 
o f the p a tien t when 
he i s  standing e r e c t .  
By moulding in  the 
b est p o ssib le  p o s it io n  
(Pagea51) i t  was 
hoped that the 
p atien t*s jo in ts  
would be rested  in  
a b etter  p o s it io n  
than that in  which 
they were u su a lly  
held .

The small photograph, 
taken on the 6 .M-. 5 6 , shows 
that hip and knee extension  
have improved and that h is  
posture i s  appreciably b e tte r .

The curves o f the bed 
have not a ltered  during the 
nine months o f u se .



Large Photographs-  taken on 
the 2 3 . 7 ^ 5 * shows 
p o ster io r  view o f p a tien t  
and o f the appliance.

Small Photograph:-  taken on 
the 6 • l l . 56 , shows 
sim ilar views o f the 
p a tien t and the bed. I t  
w il l  been seen th a t there  
i s  some valgus deform ity  
o f the l e f t  fo o t  -  th is  
was only present on 
we|feht bearing.
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Photographs taken on the 6 .**.56 a fte r  wearing w rist  
s p lin ts  for 1 year. months. S p lin ts  
designed to  prevent ulnar d ev ia tion  were 
worn for  the la s t  11 months o f th is  period -  
at n igh t (shown in  Photographs b & 5)* 

Photograph (1 ) shows degree o f f le x io n ;
( 2) shows the degree o f extension ;
( 3 ) shows that there i s  no tendency to  

ulnar d ev ia tion  of the f in g e r s .
Photographs (*f) & (5 ) show the p a tien t demonstrating 

how the r e s i l ie n c y  of these appliances  
makes i t  easy for  them to  be put on 
without assistance*  I t  may be seen that
there i s  no lin in g  in  the s p l in t s .  This had 
recen tly  d eteriorated  (a fter lO  months) and 
a new lin in g  o f polyurethane was put in  
la t e r .



FINAL FOLLOW UP EXAMINATIOH (Photographic record only)

Date. 2 5 .5 . 57.

By th is  time the p a tie n t had worn w rist s p lin ts  
fo r  two y ea rs , nine months, and l!w rist and ulnar d ev ia tion  
s p lin ts  fo r  two years. He had s le p t  in  h is  p la s t ic  bed 
for  one year and ten  months.

Photographs.

1 . Shows degree o f w r ist f le x io n  ob ta in ab le.
2 . „ „ „ fl ex ten sion  „
3 * *1 » n fin g er  ex ten sion  it

« absence o f ulnar d ev ia tio n .

5. i s  obtainableShows that almost normal extension  
at both knee jo in t s .



DISCUSSION.

In the management of rheumatoid a r t h r it is  
p rov ision  of s p lin ts  or a p la s t ic  bed to  r e s t  sev era l or 
a l l  o f the jo in ts  might perhaps be regarded as a means 
o f tr ea tin g  the p a tien t and h is  d isea se  process rather than 
as a lo c a l  treatm ent of the j o in t s .  Support for t h is  view  
i s  derived from an observation  made by Duthie (1951) w hile  
trea tin g  a p a tien t who had only one jo in t  acu te ly  inflam ed.
By r e s t in g  i t  in  a s p lin t  the sign s o f a c t iv i t y  subsided  
and i t  was noted that as i t  did so the p a t ie n t1s general 
cond ition  improved and h is  E.S.R. f e l l .  On removing the 
s p lin t  and allow ing the jo in t  to  be used the lo c a l  s ig n s  
returned and w ith th e ir  appearance the E.S.H. increased  
and h is  cond ition  d eter io ra ted . I t  may be d esirab le  th ere
fore  when d iscu ssin g  the polythene-polyurethane appliance  
as a means of obtaining jo in t  r e s t  to  review  both the 
general and lo c a l forms of treatm ent in  common use and 
compare th e ir  m erits to  simple r e s t .  A great many remedies 
have been claimed to  be of value in  the treatm ent of  
rheumatoid a r t h r i t i s .  Only those which have been reported  
on by experienced workers w ith in  the la s t  ten  years w i l l  be 
discussed  sin ce i t  appears probable that the others have 
been found in e f fe c t iv e .

In the ea r ly  part of the decade severa l reports  
appeared on the value of the sulphonamides and a n t ib io t ic s .  
Coste and Galmiche (19*+?) trea ted  163 p a tien ts  w ith p e n ic i l l in  
and were favourably impressed with the r e s u lt s .  On the other  
hand Hench ( 19^6 ) and Goss e t  a l (19*+8) found i t  to  be 
v a lu e le s s . Streptomycin was a lso  found in e f fe c t iv e  by Bice 
e t  a l (19^7) • Virkunen (19^7) and Parr and Ship ton (19*+7) 
b elieved  that the sulphonamides were o f some va lu e. From 
the lack  of further reports on the above-mentioned drugs 
i t  may be presumed that most rheum atologists have found them 
to  be of l i t t l e  importance.

Since i t s  in troduction  in  1931 blood tran sfu sion  
has been given a place in  the treatment of rheumatoid a r t h r it is  
Appelqvist and H o ls ti (19**7) used i t  in  2b cases and judged 
i t  to  g ive  good though rarely  dramatic r e s u lt s .  Simpson and 
Brooks (19*+8 ) noted an<improvement in  the general s ta te  o f  
2b  p a tien ts  when th e ir  plasmaprotein values returned to  
normal subsequent to  tran sfu sion . I t s  g rea test value appears 
to  be in  those cases presenting anaemia and poor general health

Paul e t  a l (195b) used n itrogen  mustard in  the 
treatment o f 17 p a tie n ts . Good su b jective r e s u lts  were 
quickly obtained by most and in  two cases jo in t  e ffu s io n s  
were markedly reduced. Further work with th is  drug may be 
in d icated  though i t  seems l ik e ly  that i t s  actio n  i s  
suppressive rather than s p e c if ic .



In 1952, Currie conducted the f i r s t  c l in ic a l  
t r ia l  of the drug B utazolid ine (Phenylbutazone). A ten  day 
course of intram uscular in je c t io n s  was given  to  81 p a tien ts  
w ith  rheumatoid a r t h r i t i s .  Examined three weeks after^  
the beginning of the course 77 p a tie n ts  showed su b jec tiv e  
improvement and in  2b there was o b jectiv e  improvement.
Jo in t e ffu s io n s  were m oderately or markedly dim inished in  
10 o f the la t t e r  group. Currie concluded th a t l!as an 
anodyne in  cases of rheumatoid a r th r it is  b u tazo lid in e  i s  
q u ite  ex cep tio n a lly  e f f e c t iv e .*1 Freeland e t  a l (1953) 
supported th is  opinion a fte r  a co n tro lled  study o f 57 
rheumatoid a r th r it ic  p a tie n ts  trea ted  w ith the drug.
A d a ily  dose of 600 mgs. was given by mouth for a period  
of one month. S t a t i s t ic a l  a n a ly s is  showed a s ig n if ic a n t  
improvement in  the group trea ted  w ith b u ta zo lid in e . Toxic 
e f f e c t s  were seen in  only 3 p a tie n ts  but in  another se r ie s  
of l 6*f p a t ie n ts , observed by the same authors, bOfo showed 
such e f f e c t s . ’ In d igestion  and skin eruptions were commonest. 
The incidence^ef- 109 p a tie n ts  trea ted  w ith d a ily  oral doses 
of 600 mgs. by Leonard (1953) was b2%. Nassim and P ilk in gton
(1953) and B ill in g  (1953) a lso  noted that to x ic i t y  was not 
uncommon, the la t t e r  describ ing a fa ta l  case of agranulo
c y to s is  and g a str ic  u lce ra tio n . Brodie e t  a l (195^ ), using  
a d a ily  dose of 800  mgs. found ^severe to x ic  m an ifesta tion s  
in  17 out of 87 p a tie n ts , de Seze and Levernieux (195*+) 
adm inistering the drug by the parenteral route obtained in 
constant r e s u lts  and they too found that the drug was l ia b le  
to  cause t o x ic i t y .  Pemberton1 s (195*+) fin d in g s in  a t r i a l  
w ith 210 p a tien ts  was more encouraging, good r e s u lt s  being  
obtained in  rather more than h a lf the p a tie n ts . N ev erth e less , 
using a d a ily  dose of 600 m gs., side e f f e c t s  developed in  92  
ca ses . Regarding the re la tio n sh ip  between the c l in i c a l l y  
e f f e c t iv e  dosage of phenylbutazone and t o x ic i t y ,  Bruck e t  a l 
( 195^) found that su b jective  r e l i e f  could be obtained w ith a 
le v e l  of 5 -  10 mg®, per 100  m is. of blood and that at that 
le v e l  few i l l  e f f e c t s  occurred. To reach th is  concentration  
they recommended that an i n i t i a l  d a ily  dose of 200 mgs. be 
ra ised  gradually to  *K)0 mgs.

Many of the p a tien ts  supplied w ith p la s t ic  appliances 
a lso  received  phenylbutazone in  d a ily  doses of *+00 mgs. taken 
o ra lly  along with an aluminium hydroxide m ixture. Even th is  
minimal dosage was not found to  be free  from danger, e s p e c ia lly  
when given over a long tim e. In a m ajority of cases the 
preparation had to  be withdrawn, u su a lly  on account of  
g a s tr o - in te s t in a l d isturbances. Skin rashes were only 
o cca sio n a lly  seen. On the other hand most p a tie n ts  obtained  
a d e f in ite  r e l i e f  w hile using i t .

Since i t s  in troduction  by Lande  ̂ and Pick in  1927 
gold has been accredited  a valuable p lace in  the treatm ent 
of rheumatoid a r th r it is  and i t  i s  s t i l l  used in  many cen tres.
Nystrom (1950) surveying a group of 620 of h is  p a t ie n ts ,



trea ted  w ith  gold  between the years 1932  and 19^*6, found 
th at 6 1 . 7$ showed improvement a fte r  com pleting th e ir  cou rses. 
Complications arose in  and he concluded th a t gold
was !fby no means harm less11 • This opinion has been supported 
by the work o f many o th ers. Browning e t  a l (19^7) reporting  
on s ix  years experience w ith  gold sta ted  th a t though 23$ 
of th e ir  p a tie n ts  had shown improvement 62$ had su ffered  
to x ic  m a n ifesta tio n s, mainly skin  rash es. Sundelin (19*+S) 
review ing the case reports o f 3*912 p a tie n ts  found a compli
ca tion  frequency o f 50$ in clu d in g  0 .25$ deaths. B i l l e  (1 9 ^ )  
reported th a t 53$ o f k5 p a tie n ts  developed d e f in ite  compli
c a t io n s , mainly re la ted  to  skin  or blood. On the other hand 
d esp ite  the r isk  of to x ic  e f f e c t s  Duthie (1951) was able to  
s ta te  that gold was of undoubted v a lu e , and sincd then  
Batterman (1953)*. Schreiner and S tep h n tsch itz  (195^ ),
F o restier  and Thevenoz (195*+) have reported  favourably on 
i t s  u se . Perhaps Copeman (1956) sums up present day opinion  
when he says that gold s a l t s  remain the mainstay o f the  
medical treatm ent of rheumatoit a r t h r i t i s .  He admits th at  
there have been “no co n tro lled  s e r ie s  to  support t h i s 11, but 
adds that “most experienced rheum atologists agree . 11

In 19*+9 Hench and h is  a sso c ia te s  at the Mayo C lin ic  
introduced the adrenal c o r t ic a l hormone ( 17 -hydroxy-dehydro- 
co rtico stero n e) as an anti-rheum atic agent. I 1* rheumatoid 
p a tie n ts  were trea ted  with i t  and another two p a tie n ts  were • 
trea ted  w ith  the p itu ita r y  adrenocorticotrophic hormone., 
E xcellen t r e s u lts  were quick ly  obtained, though e p ig a s tr ic  
pain and tra n sien t oedema were occasion al s id e - e f f e c t s .  They 
concluded that “A rticu la r , muscular and other symptoms were 
le ssen ed  g r e a tly , and sedim entation r a te s  were reduced when 
e ith er  hormone was employed; when the use of them was d is 
continued symptoms and sign s o f rheumatoid a r th r it is  u su a lly ,  
but not always, returned or increased promptly. 11 This tra n sien t  
e f f e c t  was soon confirmed by other workers. Boland (1951) 
wrote th at “The favourable action  of cortison e i s  suppressive  
on ly , not cu ra tiv e , and i t s  adm inistration  probably does not 
a lte r  the course of the d is e a s e .” He reached t h is  opinion  
a fte r  using the drug in  the treatment o f 60  p a tie n ts  w ith  
rheumatoid a r th r it is  fo r  periods which varied  between s ix  
months and f i f t e e n  months. Signs of hormonal excess developed  
in  kO% o f the p a tie n ts . He concluded that “i t  should not be 
considered as the treatment o f choice for most cases and not 
as a cure fo r  any c a s e .1* Tegner (1952) a lso  noted that  
re lap se  occurred soon a fter  the preparation was withdrawn.
He b eliev ed  that the b est method of using the s ter o id s  was 
to  suppress symptomatology during acute ep isod es. Duthie (195^) 
agreed w ith that view as did Ishmael (1953)* Side e f f e c t s  
and rapid relap se on withdrawl were a lso  reported by Clark 
e t  a l (1953).

By that time i t  had become c lea r  th a t the e f f e c t  o f  
th ese drugs was, as Boland had sa id , merely suppressive and
that the course of the d isease process was not a ffec ted  by 
th e ir  u se . Even th e ir  adm inistration in  short courses was not
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fr e e  from danger sin ce withdrawal was not uncommonly -
fo llow ed  by an exaccerbation . This fea tu re  .ctpuld have 
been avoided by in d e f in it e ly  prolonging adm in istration  
but severa l reports in d ica ted  th a t the danger of s id e -  
e f f e c t s  was thereby in creased , (West and Newns 1953*
Holbrook 1953). These workers found, in  a d d itio n , th at the 
percentage o f p a tie n ts  showing worthwhile improvement on a 
maintenance dose was sm all; too  small in  th e ir  opinion to  
warrant the r is k . More recent s tu d ie s  (Duthie 195 -̂* Toone 
and Irby 1955* R idings 1956) have tended to  support that view . 
Boland (1955/ found o r a lly  adm inistered hydrocortisone valuable  
in  se le c te d  cases but not an id ea l therapeutic  agent because 
o f the dangers o f s id e e f f e c t s .  The two rep orts from the 
Medical Research Council and the N u ffie ld  Foundation (195*+* 
1955 ) on a t r i a l  o f cortison e and the adrenocorticotrophic  
hormones compared to  a sp ir in  has a lso  thrown doubt on the 
value o f long-term  adm inistration  o f the hormones. A fter 
two years they found very l i t t l e  d ifferen ce  indeed between 
the r e s u lts  obtained by a sp ir in  and those by the s te r o id s .

On the other hand some workers o f wide experience  
b e lie v e  that th ese hormones may b etg iven  w ith  b e n e f it .
Ward e t  a l (1953) found prolonged adm inistration  to  be a 
u se fu l and p ra c tic a l meausre. Copeman (1956) s ta te d  that  
long-term  adm inistration  of the s ter o id s  was o f great 
a ss is ta n ce  In the management o f 20$ of otherw ise in tra c ta b le  
c a se s . 11 He claimed that s id e -e f f e c t s  were e a s i ly  c o n tr o lla b le .

The syn th etic  analogues o f cortison e and hydro
c o r tiso n e , d e lta - l-c o r t iso n e  and d e lta -l-h y d ro co rtiso n e  
r e sp e c t iv e ly , have not on the whole been more favourably  
reported than th e ir  parent s te r o id s . F isher (1956) found 
that d e lta -l-h y d ro co rtiso n e  was more to x ic  than hydrocortisone, 
p a r tic u la r ly  in  resp ect of g a s tr o - in te s t in a l d isturbances.
Boland (1956 (a) & (b )? ,)  found the d e lta  group le s s  l ia b le  
to  cause s a lt  and water re ten tio n  but, l ik e  F ish er , he found 
d ig e s t iv e  d isturbances more common. Hart e t  a l (1955) found 
both d e lta  preparations to  be id e n t ic a l in  e f f e c t .  A ll appear 
to  be in  agreement that the analogues are more p o ten t, weight 
fo r  w eight, than th e ir  parent preparations though i t  has been 
pointed  out no therapeutic advantage i s  thereby gained.

Soon a fte r  the r e s u lts  o f sy stem ica lly  adm inistered  
stero id s  were made known the e f f e c t  of introducing them in to  
the jo in ts  was tr ie d . Hollander e t  a l (1951) found th at  
cortison e had l i t t l e  e f f e c t  but that hydrocortisone had a 
c le a r ly  marked b e n e f ic ia l in flu en ce . The duration o f e f f e c t  
varied  from two days to  ten  weeks but in  most cases la s te d  
s ix  to  e ig h t days. Z if f  e t  a l (1952) in  a c a r e fu lly  co n tro lled  
study confirmed Hollander1s fin d in g  th a t the in tr a -a r t ic u la r  
in je c t io n  o f hydrocortisone was much more e f f e c t iv e  than 
co rtiso n e . The fo llow in g  year several other cen tres reported  
good r e s u lt s .  Sez e t  a l (1953* (a) & ( b ) ,)  got e x c e lle n t
r e s u lts  with hydrocortisone and these la s te d  three to  four  
weeks fo llow in g in je c t io n . They pointed out th at the dose



of the o r a lly  adm inistered preparations could be reduced . 
when combined w ith  lo c a l  in je c t io n s . Be Pap and Teixera (1953) 
a lso  found the method u s e fu l , the e f f e c t  la s t in g  about a 
week. They observed however th at the underlying d isea se  
process was not a ffe c ted  and that symptoms in variab ly  
recurred. In 1951* B ornstein  e t  a l reported good r e s u lt s  
and stressed  that s id e - e f f e c t s  were not encountered by using  
the in tr a -a r t ic u la r  route of adm in istration . Duthie (195*0 
agreed that i t  was a sa fe method and th at good though 
temporary e f f e c t s  were obtained in  the m ajority of ca ses . 
Copeman (1956) sta ted  that jo in ts  which did not respond to  
general measures were v a s t ly  helped by in tr a -a r t ic u la r  
in je c t io n s  of 25 -  50 mgms. o f hydrocortisone at ju d ic io u s  
in te r v a ls .

D espite these good reports i t  must be confessed  that 
experience w ith over a thousand in je c t io n s  of hydrocortisone  
in to  rheumatoid a r th r it ic  jo in ts  has l e f t  me in  doubt as to  
th e ir  value in  the treatm ent of acu tely  inflam ed j o in t s .  
Measurable o b jectiv e  improvement was rare when such jo in ts  
were in je c te d . Few p a tie n ts  volunteered the opinion th at  
they had f e l t  l e s s  pain though on d irec t questioning about 
h a lf admitted that the jo in t  was a l i t t l e  l e s s  troublesom e.
I t  must be pointed out however that a l l  such cases trea ted  by 
me were O ut-patients and ex cess iv e  use o f th e ir  jo in t s  may w ell 
have counterbalanced any good e f f e c t s  produced by the hydro
co r tiso n e . S u b jec tiv e ly , the r e s u lts  of restin g  a cu tely  in 
volved jo in ts  in  P.P. p la s t ic  s p lin ts  were b e tter  than those  
obtained by hydrocortisone in je c t io n s  in to  s im ila r ly  a ffe c te d  
j o in t s .  Most p a tie n ts  supplied  w ith s p lin ts  a lso  had such 
in je c t io n s . Very few reported more r e l i e f  from in je c t io n  and 
even in  those few i t  was sh o r t- liv e d .

Much b etter , r e s u lts  were derived from in je c t io n s  of 
hydrocortisone in  the advanced stage . When only one or two 
jo in ts  showed a c t iv ity  in je c t io n  very o ften  helped a great d ea l,
the e f f e c t  la s t in g  two or thre§ weeks. A measurable decrease  
in  the s iz e  of a chronic synovial sw ellin g  was the ru le  rather  
than the exception . N on-articular rheumatic m en ifesta tion s a lso  
responded very w e ll. N evertheless even in  the chronic stage of 
the d isease the sp lin ts  were u su a lly  found more u se fu l as a 
long-term  measure. Using hydrocortisone, repeated in je c t io n s  
were required , u su a lly  once every two to  three weeks and sooner 
or la te r  they had to be stopped. This was commonly on the 
grounds that the degree of su b jective  r e l i e f  had become in 
s u f f ic ie n t  to warrant further t r i a l .  The s p l in t s ,  on the other 
hand, almost always r e lie v ed  pain eru a lly  w ell and r e l i e f  could  
be maintained as long as the p a tien t cared to  wear them. I f  pain  
returned a fte r  leav ing  them o f f  a further period of wear a l le v 
ia ted  i t  once again. Furthermore, s ta b i l is a t io n  of the jo in t s  
was obtained by the sp lin ts  whereas hydrocortisone in je c t io n  
was of l i t t l e  use in  that resp ect.

Having commented b r ie f ly  on the value o f s p lin ts  
as a lo c a l pain r e lie v in g  measure and compared i t  w ith  some 
Personal experience of hydrocortisone in je c t io n  I should l ik e  
to  d iscu ss the value of r e s t  in  a wider sense. It 5 £ l l



to  preface th is  d iscu ssio n  w ith  a note on the pathology  
o f the d isea se  process in  r e la t io n  to  i t s  e f f e c t s  upon 
the stru ctu res forming synovial jo in ts*  Boyd (1953) wrote 
th at the jo in t  c a r t i la g e  i s  “attached both from above 
and below. The synovial membrane grows over i t  from the  
s id e , forming a th ick  vascular covering or fpannusf which 
becomes adherent to  the c a r tila g e  and e a ts  i t  away. 11 He 
says la t e r ,  “The c a r tila g e  i s  a lso  attached from below by 
granulation  t is s u e  which i s  formed in  the su p e r f ic ia l  la y ers  
o f the ep ip h ysis  as part o f the inflammatory r e a c t io n .” The 
commonly used anti-rheum atic preparations are a sp ir in , buta
z o lid in e , g o ld ,th e  adrenal c o r t ic a l  hormonesy cortison e and 
hydrocortisone, and the adrenocorticotrophic hormone. On 
examining these therapeutic agents from the standpoint of 
th e ir  E ffec t upon the patholdgbal process the fin d in g s  are 
not reassu rin g . There appears to  be general agreement 
th a t none has any e f f e c t  upon i t s  course. On the other 
hand most workers report th at symptomatology i s  suppressed  
by a l l  to  some ex ten t and most e f f e c t iv e ly  by the s te r o id s .  
Pain i s  r e lie v e d  and so freer  movement i s  perm itted. This i s  
advanced as the main v ir tu e  o f th ese  drugs. When the 
pathology of the jo in t  i s  considered i t  may be questioned  
i f  these e f f e c t s  do in  fa c t  co n st itu te  a v ir tu e . I t  might 
be argued that suppression of p a in fu l p ro tec tiv e  s tim u li 
i s  not without danger. Free use o f the j o in t s ,  p a r tic u la r ly  
the weight bearing j o in t s ,  w hile the d isease  process i s  a c tiv e  
seems almost certa in  to  damage the d iseased  c a r t i la g e s .
Related to  th i$ 3 danger i s  the observation  o f W iles (1951) 
th a t c a r tila g e  once destroyed never regen erates.

When a p a tien t p resen ts w ith  sign s of ea r ly  
rheumatoid a r th r it is  i t  i s  most probable th a t the d isease  
w il l  remain a c tiv e  for severa l years though i t  may s e t t le  
down even tu a lly  to  a r e la t iv e ly  in a c tiv e  s ta te . Seen in  
the ea r ly  stage the therapeutic problem i s  tw ofold . To r e lie v e  
symptoms i s  the immediate one and to  prevent d estru ction  o f  
the jo in t  t is s u e s  i s  the long-term  aim. How can both o f  
these be b est achieved? Pain can be re lie v e d  by a sp ir in  or 
phenylbutazone but lo c a l  s ign s are not o ften  reduced by these  
drugs* Both pain and the sign s o f a c t iv i t y  in  the jo in ts  can 
be more ce r ta in ly  abated by the ster o id s  or by im m obilisation  
o f the jo in ts*  The former method can achieve these r e s u lt s  
more quickly  but i t  must surely  be b etter  to  achieve them in  
a p h y sio lo g ica l manner jaETallowing the body* s defence and 
repair mechanisms to act n a tu ra lly  under the optimum con d ition s  
provided by r e s t .  Polythene-Polyurethane appliances have been 
designed which w il l  e f f e c t  s ta b i l is a t io n  and r e s t  for any or 
a l l  o f the jo in ts  and which are comfortable fo r  the p a tie n t  
to  wear for prolonged periods of tim e. This feature of com
fo r t  i s  a v i t a l  one and i t  i s  probable that the prior absence of 
an e a s i ly  a v a ila b le  means of achieving comfortable r e s t  has 
been responsib le of the small amount of in v e s t ig a t io n  in  
th is  f i e ld .  I formerly found that attempts to  immobilise the 
inflamed and tender jo in ts  in  p la s te r .o f  Paris were seldom



su c c e ss fu l. The p a tie n ts  u su a lly  reported that th e ir  
discom fort was increased  rather than decreased by such 
heavy and r ig id  s p l in t s .

Regarding the second primary aim of treatm ent, 
p reservation  of the jo in t  t i s s u e s ,  there can be l i t t l e  doubt 
th a t r e s t  i s  a more e f f e c t iv e  method of ach ieving i t  than 
an a lgesic  or suppressive therapy. I t  may a lso  be accepted  
th a t natural healing a fford s a much more r e l ia b le  guide to  
the b est time fo r  perm itting movement, p a r t ic u la r ly  weight 
bearing. I t  seems q u ite  c lea r  th at ambulation should not be 
perm itted u n t i l  the ex tern a l s ig n s of a c t iv i t y  have d is 
appeared from the lower limb j o in t s .  This i s  however a 
counsel o f p er fec tio n  since many p a tie n ts  are ob liged  to  
walk as soon as they are able because of s o c ia l  or economic 
circum stances. In such cases a course of compromise must 
be adopted. K ell#  (1956) recommended putting one, or both  
knees in  p la ster  and allow ing weight bearing w ith  the 
a ss is ta n ce  of a s t ic k  or cru tch es. P .P. s p l in t s ,  because of 
th e ir  lig h tn e s s  and comfort, would probably achieve the same 
ob jects‘smore e f f e c t iv e ly .  When the ankle jo in t  i s  involved  
the P.P. ankle sp lin t  (Appendix P.P. 2.G0 -  i t ! )  has been 
found u se fu l and can be worn in sid e  a shoe.

The u ltim ate aim i s  to  preserve t is s u e  and fu n ction  
u n t i l  such time as rem ission  may occur. Short<$r BauexK 19*48) 
observed 2?0 p a tie n ts  over ten  years. They found that 53.2$  
showed some improvement and 15*2$ went in to  rem ission . These 
p a tie n ts  were trea ted  w ith nothing but simple medical and 
orthopaedic measures. Ragan (19*+9) made a sim ilar  study 
o f y fk  p a tien ts  and h is  r e s u lt s  corresponded c lo s e ly  to  Short1s . 
I t  appears from these reports that in  a f a ir ly  large  proportion  
o f p a tien ts  the d isease "burns out11 spontaneously or at le a s t  
s e t t l e s  down in to  a com paratively in a c tiv e  sta g e . I f  the  
t is s u e s  and fun ction s of the locomotor system could be pre
served u n t il  that time the end r e s u lts  would be much b e tter  
th at those which are so commonly encountered in  p a tien ts  w ith  
long standing d isea se . I t  may appear unduly o p tim istic  to  
propose that these could be preserved by simple sp lin tin g  but 
the c l in ic a l  fin d in gs in  many p a t ie n ts , and the autopsy 
fin d in gs in  the jo in ts  of the p a tien t w ith ju v en ile  rheumatoid 
a r th r it is  already reported ( P .5 o -  5”1 ) ,  in d ic a te s  th at i t  
might be p o ss ib le  provided that s u f f ic ie n t  care and super
v is io n  were exerc ised .

I t  i s  most rewarding to be able to  say th a t a l l  my 
p a tien ts  reported some r e l i e f  o f pain and improvement in  
function  through using P.P.* ap p liances, but a co n tro lled  
study w ith d e ta iled  o b jective  c l in ic a l  and laboratory observa
t io n s  i s  c le a r ly  in d ica ted . Perhaps the most revea ling  study 
would be to  compare the r e su lts  obtained by two groups o f 
20 p a tien ts .. One groups would be supplied w ith  P.P. beds 
for use at n ight or during acute ep isod es, and w ith  a range 
o f limb s p lin ts  for day wear. A simple an a lgesic  such as 
buffered appirin  would be allowed. The second group would be



trea ted  by a combination o f a l l  other u se fu l forms o f  
treatm ent; blood tra n sfu sio n s to  improve general co n d itio n , 
short courses o f adrenocorticotrophic hormone during actite 
ep iso d es , in tr a -a r t ic u la r  hydrocortisone in je c t io n s  when 
in d ica ted ; a sp ir in  or phenylbutazone as a n a lg es ic s  and a l l  
the p hysiotherapeutic methods which are thought to  be o f  
value such as wax b ath s, in fra -red  ra y s , p assive  and a c tiv e  
movements. A period of study extending over f iv e  to  ten  
years would be required . In the present s e r ie s  one p a tien t  
(P. o^ ) w ith  severe a c tiv e  p o ly a r th r it is  has been
under treatm ent w ith  a P.P . p la s t ic  bed, limb s p lin ts  and 
a n a lg esics  for  almost three y ea rs. No deform ity has 
developed and he i s  in  fu ll- t im e  employment. I t  may be 
perm issib le  to  hope that i f  one such good r e s u lt  can be 
achieved other p a tie n ts  may b e n e fit  to  equal ex ten t from 
a sim ila r  method o f treatment*
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SUMMARY,

PART 1 . The response o f hypertonic muscle groups in  
hem iplegic p a tie n ts  to  prolonged periods o f  
stre tch : a c l in ic a l  study.

C l). The h is to r ic a l  background o f knowledge concerning
the fu n ction  of the motor cortex  i s  g iven . This i s  fo llow ed  
by a survey o f research  on the extrapyramidal cen tres which 
ex ert in h ib ito ry  and f a c i l i t a t o r y  in flu en ces  upon the lower 
motor neurone.

( 2 ) .  The servo-loop  theory of s k e le ta l muscle actio n  
and the work upon which i t  i s  based are examined. I t  i s  
concluded that the theory has a firm  foundation. The 
in flu en ce  o f the pyramidal and extrapyramidal cen tres  
upon th is  peripheral neuromuscular mechanism i s  noted .

(3 ) .  From the r e su lts  of the above work an attempt 
i s  made to  conjecture the a ltered  s ta te  of the cen tra l 
and peripheral nervous systems which r e s u lts  from a 
cerebrovascular le s io n  in  the human in tern a l capsu le.
Specia l reference i s  made to  the muscle sp in d le .

(**■). The e f f e c t  o f prolonged periods of s tre tc h
upon the hypertonus shown by 27 f le x o r  muscle groups in  
17 hem iplegic p a tien ts  was stud ied . The numerical d is 
tr ib u tio n  of th e ir  muscle groups observed was: f le x o r s  
o f w rist 12 , f in g e rs  8 , elbow 5 and knee 2 . In each case  
the hem iplegia was sudden in  onset and was b e liev ed  to  
be the r e su lt  of a cerebrovascular accid en t. In 1? 
p a tien ts  the condition  had been present for over 6 months.
The period o f study was two years and eleven  months.
No other treatment was employed during that tim e.

( 5 ) .  Other untreated muscle groups on the a ffe c te d  side
of the body were used as co n tro ls . A n  the trea ted  groups 
were held by spasm in  a s ta te  of postural f le x io n  contracture. 
They were stretched  by keeping the jo in ts  which they con tro lled  
in  the extended p o sitio n  by means o f p la s t ic  ap p liances.
The duration of constant stre tch  in  those p a tie n ts  whose 
r e s u lts  are analysed averaged 1 1 .2  weeks, and th erea fter  they  
were stretched  for p rogressive ly  shorter d a ily  periods for a
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further average time o f 10 .2  weeks. The stre tch in g  appliance  
was then d iscarded.

( 6 ) .  A method of c l in ic a l  examination was elaborated
which, i t  was hoped, would be s u f f ic ie n t ly  exact to  d e tec t  
minor changes in  range of movement and in  degree of tonus. 
External fa c to r s  co n tro lled  at each examination w ere:- 
tem perature, emotion, to n ic  neck and body-righting r e f le x e s ,  
f le x io n  and ex ten sion  syn erg ies and two other fa c to r s  
p ecu liar  to  the method of treatm ent under in v e s t ig a t io n .
Range o f movement was measured by goniom eter. Degree o f  
muscle power was recorded by the system recommended by the 
Medical Research C ouncil. Degree of tonus was recorded by 
a sim ilar  system. A ll c l in ic a l  exam inations were p erson a lly  
conducted. Some electrom yographic in v e s t ig a t io n s  were made.

l7)« I t  was p o ssib le  to  observe 16  p a tie n ts  for  a
s u f f ic ie n t  len g th  of time to  record s ig n if ic a n t  changes. In 
a l l  o f th ese  hypertonus was abolished  in  the muscle groups 
stretched  and th is  was accompanied by an in crease  in  the  
range of voluntary ex ten sion . No concom ittant lo s s  o f range 
or power o f voluntary f le x io n  was noted except in  one ca se .

( 8 ) .  At the time o f w ritin g  there are 10 surviving
p a tie n ts . In 6 o f these the abatement of spasm obtained  
by s tre tch  has remained unchanged during an average time of 
57*7 weeks since s tre tch  was stopped. The increase in  range 
of voluntary extension  has a lso  been f u l ly  reta ined  in  th is  
group of p a t ie n ts , (Group 1 . ) .  The other b p a t ie n ts , (Group 2 ) ,  
have e n t ir e ly  lo s t  th e ir  gains in  range o f norma}. f le x o r  tonus 
and in  range o f a c tiv e  extension  over the course of an average 
period of 6 2 .?  weeks. Interm ediate stages o f recovery did  
not occur.

($ )•  A nalysis of the r e s u lts  suggest that the requirements
for a la s t in g  a b o lit io n  of hypertonus and gain in  range of a c tiv e  
exten sion  are: an adequate period o f s tre tc h  re la ted  d ir e c t ly
to  the i n i t i a l  degree o f hypertonus; a fte r  constant s tr e tc h  
has achieved the desired  r e su lts  frequent voluntary use o f  
the part i s  e s s e n t ia l .

(1 0 ). Hypertonus in  the f lex o r  muscles of the w rist jo in t  
was found to  be most e a s i ly  abated. In the f le x o r s  o f the 
knee and elbow i t  was rather l e s s  e a s ily  reduced and in  those  
of the f in g e r s  i t  was most d i f f i c u l t .  Transference o f hyper
tonus from the flex o r  to  the extensor m uscles, fo llow in g  s tr e tc h , 
could u su a lly  be detected  in  the muscles co n tro llin g  the knee 
and elbow jo in ts  but was not observed in  those co n tro llin g  the 
w rist and fin g er  jo in ts . In only one case did such tran sference  
r e s t r ic t  voluntary f le x io n  -  of the knee in  that in sta n ce .

(1 1 ). No previous study concerning the e f f e c t  o f prolonged  
stre tch  upon hypertonic m uscle, e ith er  in  human or in  animal 
su jec ts  has been found.



( 1 2 ) .  The r e s u lt s  in  the small group presented might 
he more r e a d ily  accepted i f  a theory could he form ulated  
in  supprt of the th e s is  that muscle spasm can he abated
by s tr e tc h . An attempt i s  made to  form ulate such a theory.
I t  i s  mainly based upon: research  concerning the response
of the muscle sp indle to stre tc h ; an observation  by 
Denny-Brown L id d ell (1927); and on the c l in ic a l  and 
electrom yographic records in  the present s e r ie s .  I t  i s  
most stron g ly  emphasised that the theory i s  a personal 
sp ecu la tion  which i s  open to  c r it ic is m  in  many resp ects  
and i s  presented s o le ly  as an in te r e s t in g  p o s s ib i l i t y .  I t  
i s  proposed that prolonged stre tch  o f sp a stic  muscle produces 
a p h ysica l lengthening of the sensory part of the sp in d le , 
and that th erea fter  an a fferen t discharge can be produced 
only by further lengthening as a r e s u lt  of mechanical s tre tc h  
or o f im pulses mediating voluntary movement through the servo- 
loop pathway. The la t t e r  mechanism i s  thus capable o f producing 
voluntary f le x io n  even a fte r  the sp indle i s  lengthened.
Under cer ta in  con d itions th is  sp indle lengthening may remain 
permanent. On the other hand hypertonus may be reduced by a 
cen tra l change. To determine whether i t  i s  the sp indle or the 
neural mechanisms of the cord that i s  a ffec ted  by muscle 
stre tc h  animal experiment i s  required and a su ita b le  pre
paration  and method i s  suggested.

(1 3 ) . Other methods of trea tin g  the hem iplegic p a tien t are 
d iscu ssed , w ith p a rticu la r  reference to  r e h a b ilita t io n . I t  i s  
thought that the method o f muscle s tre tch  may have a p lace in  
the r e h a b ilita t io n  programme. Other teeans of reducing muscle 
hypertonus are reviewed and compared to  the method presented.
I t  i s  suggested thht the la t t e r  compares favourably because of 
i t s  sa fe ty  and the long la s t in g  r e s u lts  ob tainab le. I t  x^ould 
appear that i t s  main disadvantage i s  the long period of t r e a t 
ment, required . Ahother minor disadvantage i s  the not in 
frequent appearance o f mild lo c a l oedema but th is  can be 
co n tro lled  and i s  temporary, as i s  the jo in t  s t i f f n e s s  which 
sometimes accompanies i t .

(1*+). Further study i s  needed. The use of methods of  
measurement more exact than c l in ic a l  observation i s  d esirab le;  
the type o f apparatus required i s  described . I f  the r e s u lts  
obtained in  the present study are supported by future research  
the method of muscle stre tch  may have a p lace in  the manage
ment of both hem iplegia and other upper motor neurone d isea ses  
where s p a s t ic ity  presents a therapeutic problem. Paraplegia  
and cerebral palsy  are mentioned as two such d isea ses  in  which 
further research might be e s p e c ia lly  rewarding.

The polythene-polyurethane s p lin t .

(1 5 ) .  A h isto r ica l survey i s  made of the use of p la s t ic s
in  orthopaedic p ra ctice . The evo lu tion  of a technique whereby 
therm oplastic polythene sp lin t  m aterial may be moulded d irec t
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to the p a tien t by in terp osin g  a heat in su la tin g  p la s t ic  
(polyurethane) between the skin and the hot polythene i s  
described*

(1 6 ) .  18 types of s p lin t  and sp in a l support were designed
to  be made by the above method. These were found to  be 
u se fu l by c l in ic a l  t r i a l .  One example i s  described .

( 1 7 ) .  2*+7 appliances were moulded d ire c t  to  163  p a t ie n ts .
l*+7 were made p erson a lly  and 100  by non medical s t a f f .  Very 
l i t t l e  waste of m ateria l occurred during manufacttire. The 
same s p lin t  can be used for severa l p a tie n ts  by reheating  
u n t il  s o f t  and moulding again . The appliances are r e s i l i e n t ,  
in e r t ,  washable, rad io lucent and do not lo s e  th e ir  moulded 
shape. The co st of a f in ish e d  s p lin t  i s  u su a lly  a l i t t l e  
l e s s  than a sim ilar removable p la ste r  s p lin t  p lus a re ta in in g  
bandage.. The main disadvantage o f the method i s  that sp e c ia l  
equipment i s  requ ired , but the co st o f th at need not exceed
£25.

(1 8 ) . No case of burning, or even d iscom fort, occurred  
during moulding. The p a tien ts  found th e ir  s p lin ts  to  be 
l i g h t ,  com fortable, e f f e c t iv e  and durable. For some p a tie n ts  
sp ec ia l appliances were designed which may be o r ig in a l.

PART A study o f the value o f s ta b i l is in g  jo in ts  in  th e ir
fu n ction a l p o s it io n  by means of polythene-polyurethane  
p la s t ic  ap p liances, in  the management o f rheumatoid 
a r th r it is  and n eu ro log ica l d isea se .

(1 9 ) . Polythene-polyurethane appliances were used in  the j
management of 163  p a tie n ts  in  an attempt to  r e lie v e  p ain , 
prevent deform ity and help in  the re sto ra tio n  of fu n ctio n .
Of th e se , 107 p a tie n ts  su ffered  from rheumatoid a r t h r i t i s .
The remaining 56 presented a wide range of chronic d is e a s e s ,  
m ostly n eu ro lo g ica l. Since a much wider experience was gained  
o f the value of lo c a l  r e s t  and correction  in  rheumatoid a r th r it is  
than in  any other s in g le  e n t ity  the in troduction  and d iscu ssio n  
are confined to  that d isea se .

( 20 ) .  The h is to r ic a l background o f r e s t  in  the treatment 
of rheumatoid a r th r it is  i s  g iven . D espite wide acceptance
o f i t s  value l i t t l e  study has been devoted to  i t .  The present 
study i s  i t s e l f  at fa u lt  in  being mainly su b jec tiv e .

( 21) .  88  advanced and 19 ear ly  cases o f rheumatoid a r th r it is  
were observed. The average period of sp lin t  wear w hile under 
personal care was 0 .9 1  years. No appliance was discarded on 
the grounds of discom fort or for  any other reason. A ll the  
appliances could be f i t t e d  and removed without a ss is ta n c e .
In no case did deform ity occur while wearing a s p lin t  designed
to  prevent i t .  Some p a tie n ts  wore appliances almost con stan tly



for  severa l months hut in  none did an k y losis occur. Rather, 
increased  range of movement was the r u le . The case h is to r ie s  
of two p a tie n ts  w ith acute p o ly a r th r it is  are g iven .

(2 2 ). Some r e s u lts  of tr ea tin g  other types o f chronic 
d isea se  are g iven . Most rewarding r e s u lts  were obtained  
in  the management of two p a tie n ts  w ith carcinomatous 
secondary d ep o sits  in  the c e r v ic a l sp in e . Root pain was 
com pletely r e lie v e d  by im m obilising th e ir  necks in  ce rv ic a l  
c o l la r s .  Decubitus heel u lce r s  in  3 p a tie n ts  were healed  
by the use of sp ec ia l ap p liances. A v a r ie ty  of upper motor 
neurone d ise a s e s , presenting muscle hypertonus, were trea ted  
with muscle s tre tc h  and the r e s u lt s  appear to  warrant 
further t r i a l  in  those co n d itio n s.

(2 3 ) . A survey of the anti-rheum atic preparations which 
have been used during the past decade and th e ir  reported  
e f f e c t s  i s  made. Specia l note i s  made of work with go ld , 
b u ta zo lid in e , the co r tic o s te r o id s  and th e ir  anologues. The 
high percentage o f to x ic  e f f e c t s  r e su ltin g  from th e ir  use
i s  noted. The reported r e s u lts  of in tr a -a r t ic u la r  in je c t io n  
of hydrocortisone and personal experience w ith 1 ,0 0 0  such 
in je c t io n s  are d iscussed  and re la ted  to  the r e s u lts  obtained  
by lo c a l  jo in t  r e s t .

(2*f). The pathology of synovial jo in ts  in  rheumatoid 
a r th r it is  i s  noted. The absence o f e f f e c t  upon i t  by the  
drugs in  common use i s  pointed  out. The danger o f a n a lg esics  
and suppressive therapy in  r e lie v in g  symptomatology w hile  
the d isease process remains a c tiv e  i s  emphasised. This i s  
compared to  the safe and p h y sio lo g ica l r e so lu tio n  o f sign s  
which can o f te n ’be e ffe c te d  by simple lo c a l  or general r e s t .
The r e s u lts  obtained by r e s t  are thought to  be more r e l ia b le  
when assessin g  the amount of a c t iv i t y ,  e s p e c ia lly  w eight
bearing, which may be sa fe ly  perm itted. I t  i s  admitted th a t ,  
in  p r a c t ic e , weight bearing may be necessary w hile the lower 
limb jo in ts  show a c t iv ity  and a compromise course i s  suggested .

(2 5 ). The dual aim o f treatment i s  to  r e lie v e  symptoms and 
to  conserve t is s u e  and fu n ctio n . I t  i s  considered th at t h is  
may be b e tter  and more sa fe ly  achieved by ju d ic iou s use o f  
jo in t  r e s t  and s ta b i l is a t io n  combined w ith  simple an a lgesic  
therapy than by any other method of treatm ent a v a ila b le . An 
o b jective  study extending over a period of 5 -  10  years i s  
required to  su b stan tia te  that ppinion.
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APPENDIX*



An a n a l y s i s  o f  t h e  r e s u l t s  o f  t r e a t i n g  s p a s t i c  
m u s c le s  “by p r o lo n g e d  s t r e t c h  h a s  b e e n  g i v e n .  B e f o r e  
d e s c r i b i n g  t h e  I n d i v i d u a l  c a s e  r e c o r d s  an  a c c o u n t  i s  
g i v e n  o f  t h e  w a y  i n  w h ic h  e a c h  w i l l  b e  p r e s e n t e d  an d  
t h i s  w i l l  b e  f o l l o w e d  b y  a  d e s c r i p t i o n  o f  t h e  m e th o d  
o f  c l i n i c a l  e x a m in a t io n  w h ic h  w a s  u se d *

>D OF PRESENTATION.

Age*
S e x .
C o m p la in t .
H i s t o r y *
O th e r  fo r m s  o f  t r e a t m e n t  e m p lo y e d  p r i o r  t o  m u s c le  s t r e t c h .  
M u s c le  g r o u p s  s t r e t c h e d ,  an d  t y p e  o f  a p p l i a n c e  u s e d *  
M u s c le  g r o u p s  o b s e r v e d  a s  c o n t r o l s .
I n i t i a l  e x a m in a t io n .
P r o g r e s s  e x a m in a t io n s *
G raph o f  p r o g r e s s *

T he a g e  g i v e n  i s  t h a t  a t  t h e  b e g in n in g  o f  t r e a t m e n t .  

C o m p la in t .
When t h e  d u r a t io n  o f  t h e  c o m p la in t  e x c e e d s  s i x  m o n th s  

i t  i s  d e s c r i b e d  a s r e s i d u a l  h e m i p a r e i i s .  Somfe p a t i e n t s  a r e  
d e s i g n a t e d  " c h r o n ic  r e s i d u a l  h e m ip a r e s i s "  t o  s i g n i f y  t h a t  
t h e i r  c o n d i t i o n  h a s  show n n o  im p r o v e m e n t o v e r  a  p r o lo n g e d  
p e r i o d .

T he w ord  " h e m ip a r e s is "  i s  u s e d  i n  t h e  c a s e  r e p o r t s  i n  
p r e f e r e n c e  t o  " h e m ip le g ia "  s i n c e  i n  e a c h  c a s e  som e a c t i v e  
m ovem en t w a s ^ p r e s e n t  an d  t h e  fo r m e r  te r m  i s  p e r h a p s  m ore  
a c c u r a t e . ,  ( i n  t h e  b o d y  o f  t h e  t h e s i s  t h e  c o n d i t i o n  h a s  b e e n  
r e f e r r e d  t o  a s  " h e m ip le g ia "  i n  d e f e r e n c e  t o  common u s a g e . )

A s s o c i a t e d  c o m p la in t s  a r e  n o t  m e n t io n e d  u n d e r  t h i s  
h e a d in g

H i s t o r y .
The h i s t o r y  i s  l a r g e l y  c o n f in e d  t o  t h e  h e m ip a r e t i c  e l e m e n t  

o f  t h e  p a t i e n t s  c o n d i t i o n  and a t t e m p t s  t o  g i v e  t h e  r e a d e r  
a  c l e a r  p i c t u r e  o f  th e  t y p e ,  d u r a t io n  and  s e v e r i t y  o f  t h e  
c o n d i t io n *  A b r i e f  h i s t o r y  o n ly  i s  g i v e n  o f  o t h e r  d i s e a s e  
p r o c e s s e s  p r e s e n t  s u c h  a s  v a l v u l a r  d i s e a s e  o f  t h e  h e a r t  o r  
h y p e r t e n s io n  s i n c e  t h e s e  w e r e  n o t  d i r e c t l y  r e l a t e d  t o  t h e  
c o n d i t i o n  b e in g  t r e a t e d  -  s p a s t i c i t y  o f  c e r t a i n  m u s c le  g r o u p s *

O th e r  fo r m s  o f  t r e a t m e n t  e m p lo y e d  p r i o r  t o  S p l i n t i n g .
The t y p e  o f  t r e a t m e n t ,  i t s  d u r a t io n  and  i t s  r e s u l t s  a r e  

g i v e n .  I t  w a s  u s u a l l y  p o s s i b l e  t o  o b t a i n  t h i s  i n f o r m a t io n

viyMu*



fr o m  t h e  p e r s o n s  who h ad  g i v e n  t h e  t r e a t m e n t *

J o i n t s  t r e a t e d  an d  t y p e  o f  a p p l ia n c e  u s e d *
I n  t h e  i n t e r e s t s  b r e v i t y  t h e  w o rd  "j o i n t s "  i s  u s e d  

t o  m ean  t h e  m u s c le  g r o u p s  c o n t r o l l i n g  m o v em en t a t  t h a t  
j o i n t *

D i f f e r e n t  t y p e s  o f  p o l y t h e n e - p o l y u r e t h a n e  a p p l i a n c e s  
w e r e  u s e d  i n  e a c h  c a s e *

J o i n t s  o b s e r v e d  a s  c o n t r o l s *
H e re  a g a in  " j o i n t s "  i n d i c a t e s  t h e  c o n t r o l l i n g  m u s c le s #

B y  p r e f e r e n c e  o n e  o r  m ore j o i n t s  i n  t h e  sam e l im b  a s  t h a t  u n d e r  
t r e a t m e n t  w a s  s e l e c t e d .  I t  w a s  t h o u g h t  t h a t  t h e s e  w o u ld  
p r o v id e  t h e  b e s t  c o n t r o l #  F o r  e x a m p le ,  w hen  t h e  w r i s t  f l e x o r s  
a lo n e  w e r e  b e in g  s t r e t c h e d  i n  a  c o c k -u p  w r i s t  s p l i n t  a n y  
l e s s e n i n g  o f  t h i s  sp asm  c o u ld  v e r y  p r o b a b ly  b e  a t t r i b u t e d  
t o  s t r e t c h  w hen  n e i t h e r  t h e  e lb o w  f l e x o r s  o r  f i n g e r  f l e x o r s  
sh o w ed  a n y  c h a n g e *  P a s s i v e  and  a c t i v e  m o v em en ts  a t  t h e  
c o n t r o l  j o i n t s  w e r e  e x a m in e d  a t  t h e  sam e t i m e s  a s  t h o s e  a t  t h e  
j o i n t  w h o se  c o n t r o l l i n g  m u s c le  g r o u p s  w e r e  b e in g  o b s e r v e d *
A t som e o f  t h e s e  e x a m in a t io n s  m e a s u r a b le  v a r i a t i o n s  i n  t h e  
r a n g e  o f  n o r m a l t o n u s  o r  a c t i v e  m ovem en t w e r e  fo u n d  a t  t h e  
c o n t r o l  j l i n t s  b u t  i n  t h e  f i n a l  a n a l y s i s  o f  g a i n  an d  l o s s  
t h e  m ean c h a n g e  i n  n o  c a s e  e x c e e d e d  10  -  1 5  *. To a v o id  
i r r e l e v a n t  d o c u m e n ta t io n  t h e  r a n g e  o f  m ovem en t o b s e r v e d  a t  
t h e  c o n t r o l  j o i n t s  i s  t h e r e f o r e  s e ld o m  r e c o r d e d  i n  d e t a i l  
a f t e r  t h e  " i n i t i a l  e x a m in a t io n " *

S h e  w o rd  " i n i t i a l "  i s  u s e d  t o  s i g n i f y  t h e  f i r s t  e x a m i
n a t i o n  r e c o r d e d  i n  t h e  r e p o r t s *  T h is  w a s i n  o n l y  o n e  c a s e  
(C a s e  1 1 # )  t h e  f i r s t  e x a m in a t io n  o f  t h e  p a t i e n t ,  s i n c e  b e f o r e  
a  p a t i e n t  w a s  a d m it t e d  t o  t h e  s e r i e s  h e  w a s p e r s o n a l l y  e x a m in e d
tw o  o r  t h r e e  t im e s  d u r in g  t h e  p o n t h  p r e c e d i n g  a d m it t a n c e  t o  
e n s u r e  t h a t  r e c o v e r y ,  e i t h e r  s p o n t a n e o u s  o r  fro m  o t h e r  fo r m s  
o f  t r e a t m e n t  w a s  n o t  o c c u r r in g #

P r o g r e s s  E x a m in a t io n s ^
T h e s e  r e c o r d  t h e  c h a n g e s  i n  t o n u s  an d  m ovem en t fo u n d  

a t  t h e  s u c c e e d in g  e x a m in a t io n s *  The c o n d i t i o n  o f  t h e  a p p l ia n c e  
and  t h e  s t a t e  o f  t h e  u n d e r ly in g  s k i n  an d  j o i n t s  i s  a l s o  
b r i e f l y  d e s c r i b e d .

G rap h ,
The a im  o f  t r e a t m e n t  i n  e a c h  c a s e  w a s  t o  a b o l i s h  s p a s t i c i t y  

i n  f l e f t o r  m u s c le  g r o u p s  and  s o  a l l o w  v o l u n t a r y  c o n t r a c t i o n  o f  
t h e i r  a n t a g o n i s t s *  T h e se  s a l i e n t  f e a t u r e s  h a v e  b e e n  p l o t t e d  
a g a i n s t  t im e  a t  t h e  e n d  o f  e a c h  c a s e  r e o o r d .  T h e ir  r e l a t i o n  
t o  t h e  d u r a t io n  o f  s t r e t c h  and  t h e i r  b e h a v io u r  a f t e r  s t r e t c h  
w as d i s c o n t i n u e d  i s  a l s o  shown#.



METHOD OF JXfiM INATIOli.

T r e a t i s e s  s u c h  a s  t h a t  b y  K e n d a l & K e n d a l (19*+9) 
o n  t h e  e x a m in a t io n  o f  m u s c u la r  c o n t r a c t i o n  a r e  e x c e l l e n t  
f o r  e x a m in in g  i n d i v i d u a l  m u s c le s  sh o w in g  f l a c c i d  p a r a l y s i s  
fr o m  lo w e r  m o to r  n e u r o n e  d i s e a s e *  T h ey  a r e  o f  l i t t l e  h e lp  
i n  t h e  e x a m in a t io n  o f  s p a s t i c  m u s c le  g r o u p s *  O n ly  tw o  
p u b l i c a t i o n s  w e r e  fo u n d  d e s c r i b i n g  e x a m in a t io n  t e c h n i q u e s  
f o r  t h a t  p u r p o s e  (B r u n n str o m  1 9 ^ 1 9 an d  B i n z l e r  e t  a l  1 9 5 1 )  
b u t  n e i t h e r  w a s  t h o u g h t  t o  b e  s u f f i c i e n t l y  d e t a i l e d  n o r  t o  
c o n t r o l  e x t e r n a l  i n f l u e n c e s  w i t h  s u f f i c i e n t  c a r e  t o  b e  o f  
s e r v i c e *  The f a l l o w i n g  s y s t e m  o f  c l i n i c a l  e x a m in a t io n  w a s  
t h e r e f o r e  e la b o r a t e d * .  I t  c a n ,  p e r h a p s ,  b e  b e s t  d e s c r i b e d  i n  
tw o  s e c t i o n s
A* C o n t r o l  o f  e x t e r n a l  f a c t o r s  i n f l u e n c i n g  s p a s t i c i t y *
B* E x a m in a t io n  p r o c e d u r e *

( A )« C o n t r o l  o f  E t e r n a l  F a c t o r s  I n f l u e n c i n g  S p a s t i c i t y *

( 1 )* . T e m p e r a tu r e .
I t  i s  t h o u g h t  t h a t  e x t e r n a l  h e a t  f a c i l i t a t e s  a n d  t h a t  

c o l d  d e p r e s s e s  v o l u n t a r y  m u s c le  a c t i v i t y ,  ( S c h n e i d e r  & 
K a r p o v ic h  19*f8 )«  I n  h e m ip le g i c  p a t i e n t s  w i t h  s p a s t i c  m u s c le s  
L a  J o i e  & S e r s t e t n  ( 1 9 5 6 )  fo u n d  t h a t  sp asm  w a s s l i g h t l y  an d  
t e m p o r a r i l y  r e d u c e d  b y  w arm in g  a t  c l o s e  r a n g e *  To a v o id  
v a r i a t i o n s  i n  a c t i v e  m ovem en t o r  i n  t h e  d e g r e e  o f  sp asm  
a r i s i n g  i n  t h i s  w ay  a l l  e x a m in a t io n s  w e r e  c o n d u c t e d  i n  an  
a tm o s p h e r e  o f  c o m f o r t a b le  w arm th*

L 2h  S a 2 $ l°n .x
B u cy (1 9 * f9 ) r e c o r d s  t h a t  o n e  o f  h i s  h e m ip le g i c  p a t i e n t s  

fo u n d  h i s  s p a s t i c i t y  i n c r e a s e d  d u r in g  e m o t io n a l  s t r a i n .  When 
e x a m in in g  my p a t i e n t s  I  n o t e d  t h a t  t h i s  o c c u r r e d  v e r y  f r e 
q u e n t l y  a n d  t h a t  t h e  e f f e c t  w as q u i t e  m a rk ed . M e a s u r e s  w e r e  
t h e r e f o r e  t a k e n  t o  a v o id  s u c h  S t r a in *  T h e se  i n c l u d e d  (A ) n o  
r e l a t i v e s  d u r in g  e x a m in a t i o n s ,  (B ) t h e  p a t i e n t  w as s e t t l e d  
c o m f o r t a b ly  b e f o r e  e x a m in a t io n  b e g a n  an d  (C ) e x a m in a t io n  w a s  
c o n d u c te d  q u i e t l y  an d  w i t h  a  m inim um  o f  c o n v e r s a t i o n .

( 3 ) .  T em p o ra l r e l a t i o n s h i p  o f  e x a m in a t io n  t o  R em ova l o f
S t r e t c h i n g  F o r c e l

I f  t h e  r e s i s t a n c e  o f  a  s p a s t i c  m u s c le  g r o u p " is  o v e r c o m e  
b y  p a s s i v e  s t r e t c h  an d  t h e  m u s c le  h e ld  t h u s  f o r  a  f e w  s e c o n d s  
an d  t h e n  r e l e a s e d ,  a  s e c o n d  p a s s i v e  s t r e t c h ,  im m e d ia t e ly  a f t e r ,  
w i l l  o f t e n  m e e t  w i t h  l e s s  r e s i s t a n c e  t h a n  t h e  f i r s t ,  ( s e e  
P . t  a s ) # T h e r e f o r e  i f  t h e  s p a s t i c  m u s c le s  o f  a  h e m ip a r e t i c  
p a t i e n t  a r e  b e in g  k e p t  s t r e t c h e d  b y  m ean s o f  a  s p l i n t  an d  
e x a m in a t io n s  o f  t h e  d e g r e e  o f  s p a s t i c i t y  a r e  e s t i m a t e d  im 
m e d i a t e l y  a f t e r  t h e  r e m o v a l o f  t h e  s p l i n t  i t  may w e l l  a p p e a r  
t h a t  l i t t l e  s p a s t i c i t y  i s  p r e s e n t  i n  t h o s e  m u s c l e s .  I f  t h e y  a r e  
r e - e x a m in e d  a f t e r  a  f u r t h e r  p e r i o d  o f  t im e  a n  i n c r e a s e  i n  
s p a s t i c i t y  may b e  n o t e d .  T h is  phenom enon  w a s o b s e r v e d  d u r in g  
t h e  f i r s t  " p r o g r e s s  e x a m in a t io n "  © f C a se  N o . 1 1 .  (P .r y q  ) B y  
e x p e r im e n t in g  w i t h  t h e  t im e  l a p s e  a f t e r  r e m o v a l o f  t h e  s p l i n t



i t  b eca m e a p p a r e n t  t h a t  a  f a i r l y  r e l i a b l e  e s t i m a t e  o f  t r u e  
r e d u c t i o n  i n  sp asm  c o u l d  b e  made a t  t h e  en d  o f  t h i r t y  m in u te s *
I t  w a s d e c i d e d  t h e r e f o r e  t o  e x a m in e  a l l  p a t i e n t s  o n e  h a l f  h o u r  
a f t e r  r e m o v a l o f  t h e i r  s p l i n t .  I n  s u p p o r t  o f  t h i s  d e c i s i o n  
i t  m ay b e  n o t e d  t h a t  b y  e x a m in in g  a t  t h i s  t im e  on  e a c h  o c c a s i o n  
an  a c c u r a t e  c o m p a r is o n  w i t h  t h e  f i n d i n g s  © f p r e c e d i n g  e x a m i
n a t i o n s  c o u ld  b e  m ade e v e n  th o u g h  a b s o l u t e  v a l u e s  w e r e  n o t  
o b t a i n a b l e .

I t  w a s ,  i n  f a c t ,  a lm o s t  e s s e n t i a l  t o  a d o p t  t h i s  
t h i r t y  m in u te  p e r i o d .  I t  m ig h t  b e  t h o u g h t  t h a t  a  l o n g e r  
i n t e r v a l  w o u ld  h a v e  b e e n  m ore r e v e a l i n g  b u t  i n  p r a c t i c e  t h i s  
w o u ld  h a v e  p r e s e n t e d  a  d i f f i c u l t  p r o b le m . I f .  f o r  i n s t a n c e ,  
a  l a p s e  o f  f o u r  h o u r s  h ad  b e e n  s e l e c t e d ,  a  p a t i e n t  w h o se  
a p p o in tm e n t  w a s  f o r  10 . 0 .  a .m . w o u ld  r e q u i r e  t o  h a v e  h ad  t h e  
s p l i n t  rem o v e d  a t  6 . 0 . a .m .

( * t ) .  A c t i v e  & P a s s i v e  M ovem ent b e f o r e  E x a m in a t io n .
I t  w a s  n o t e d  w hen  e x a m in in g  p a t i e n t s  a t  t h e  e n d  o f  

t h e  h a l f  h o u r  p e r i o d  d e s c r i b e d  a b o v e  t h a t  t h e  d e g r e e  o f  
s p a s t i c i t y  i n  t h e  f l e x o r s  m ig h t  a p p e a r  t o  b e  s l i g h t .  R e
e x a m in a t io n  a f t e r  a s k in g  t h e  p a t i e n t  t o  p e r fo r m  v o l u n t a r y  
m ovem en t q u i t e  o f t e n  sh ow ed  a  p e r c e p t i b l e  i n c r e a s e  i n  s p a s t i c i t y .  
F o r  t h a t  r e a s o n  t h e  p a t i e n t  w a s  a s k e d  t o  v o l u n t a r i l y  f l e x  and  
e x t e n d  t h e  p a r t  b e f o r e  s p a s t i c i t y  w a s  a s s e s s e d .

Tb su m m a r ise  t h e  s e q u e n c e  o f  e v e n t s  b e f o r e  e x a m i
n a t i o n  -  t h e  p a t i e n t  w o re  h i s  s p l i n t  u n t i l  a r r i v a l ,  i t  w a s  
t h e n  r e m o v e d . H a l f  an d  h o u r  l a t e r  a  fe w  a c t i g e  m o v em en ts  o f  
t h e  j o i n t  w e r e  m a d e . E x a m in a t io n  w a s  t h e n  c o n d u c t e d  i n  a  
warm r o o m , t h e  e m o t io n a l  a tm o sp h e r e  o f  w h ic h  w a s  t r a n q u i l .

( 5 ) .  T o n ic  n e c k  r e f l e x e s  an d  B o d y  r i g h t i n g  r e f l e x e s .
The e f f e c t  o f  t h e s e  r e f l e x e s  o n  s p a s t i c i t y  an d  

a c t i v e  m ovem ent i n  h e m ip le g ic  p a t i e n t s  h a s  b e e n  n o t e d  b y  
Y am shon e t  a l  (1 9 * * 9 )« T w i t e h e l l  ( 1 9 5 1 )  an d  L a  J o i e  & !
G e r s t e t n  ( 1 9 5 6 ) .  T w i t e h e l l  fo u n d  t h e i r  i n f l u e n c e  o n  
s p a s t i c i t y  an d  v o l u n t a r y  m ovem ent r e l a t i v e l y  c o n s t a n t  i n  
b o t h  u p p e r  and  lo w e r  l i m b s .  L a  J o i e  & G e r s t e l n  fo u n d  t h a t  
r o t a t i o n  o f  t h e  h ea d  aw ay fro m  t h e  h e m ip a r e t i e  s i d e  e f f e c t e d  
t h e  d e g r e e  o f  sp asm  b u t  t h a t  r o t a t i o n  to w a r d s  t h e  h e m ip a r e t i e  
s i d e  d id  n o t .  H eck  e x t e n t i o n  an d  n e c k  f l e x i o n  b o t h  i n f l u e n c e d  
s p a s t i c i t y ,  t h e  fo r m e r  i n c r e a s i n g  an d  t h e  l a t e r  d e c r e a s i n g  i t .  
Yamsh@n e t  a l  ( 1 9 ^ 9 )  3 n  a  s t u d y  o f  t h e  e f f e c t  o f  t o n i c  n e c k  
r e f l e x e s  i n  t w e n t y - t w o  p a t i e n t s  w i t h  r e s i d u a l  h e m ip le g ia  
f o l l o w i n g  c e r e b r o v a s c u la r  a c c i d e n t  fo u n d  t h a t  r o t a t i o n  o f  t h e  head  
to w a r d s  t h e  h e m ip a r e t i e  s i d e  p r o d u c e d  a  2%  i n c r e a s e  i n  t h e  r a n g e  
o f  a c t i v e  e x t e n s i o n  a t  t h e  e lb o w  j o i n t  and  32* $  i n c r e a s e  i n  
t h e  p o w er  o f  e lb o w  e x t e n s i o n

The i n f l u e n c e  o f  t h e s e  r e f l e x e s  w a s  c o n t r o l l e d  i n  
my s e r i e s  i n  t h e  f o l l o w i n g  w a y . When t h e  u p p e r  l im b  w a s  b e in g  
e x a m in e d  t h e  p a t i e n t  s a t  u p r ig h t  l o o k i n g  s t r a i g h t  a h e a d  w i t h



t h e  c e r v i c a l  s p i n e  n e i t h e r  f l e x e d  n o r  e x t e n d e d .  B y  s o  d o in g  
i t  i s  u n l i k e l y  t h a t  t h e  t o n i c  n e c k  r e f l e x e s  m a t e r i a l l y  
i n f l u e n c e d  t h e  f i n d i n g s .  When e x a m in in g  t h e  lo w e r  l im b  t h e  
p a t i e n t  l a y  on  t h e  u n a f f e c t e d  s i d e .  T h is  p o s i t i o n  w a s  
a d o p t e d  a t  e a c h  e x a m in a t io n  s o  t h a t  a  c o m p a r a b le  s e t  o f  
f i n d i n g s  w e r e  o b t a i n e d  e v e n  th o u g h  t h e  e f f e c t  o f  t h e  b o d y  
r i g h t i n g  r e f l e x e s  c o u ld  n o t  b e  e x c l u d e d  i n  t h i s  p o s i t i o n ,  
( T w i t e h e l l ,  1 9 5 1 ) *

B . EXAMINATION PROCEDURE.

T he c h a n g e  p r o d u c e d  b y  s t r e t c h  i n  t h e  d e g r e e  o f  
sp a sm  sh ow n  b y  r i e x o r  m u s c le  g r o u p s  w a s  ju d g e d  b y  t h e  c h a n g e  
i n  t h e  r a n g e  o f  p a s s i v e  m ovem en t an d  t h e  r a n g e  an d  p o w er  o f  
a c t i v e  m ovem en t t a k i n g  p l a c e  a t  t h e  j o i n t  c o n t r o l l e d  b y  t h o s e  
m u s c l e s .

R an ge o f Movement 
1 .  P a s s i v e .

B e f o r e  t h e  f l e x o r  m u s c le  g r o u p  w a s  s t r e t c h e d  i t  w a s  
fo u n d  i n  e a c h  c a s e  t h a t  i f  t h e  j o i n t  f l e x e d  b y  t h i s  g r o u p  w a s  
p l a c e d  i n  t h e  f u l l y  f l e x e d  p o s i t i o n  t h e r e  w a s  a  f r e e  u n t t s i s t e d  
a r c  o f  m ovem en t t h r o u g h  w h ic h  i t  c o u ld  b e  e x t e n d e d  b e f o r e  t h e  
s t r e t c h  r e f l e x  w a s  e l i c i t e d .  T h is  h a s  b e e n  te r m e d  t h e  " r a n g e  
o f  n o r m a l f l e x o r  t o n u s " .  I t  w a s  n o t e d  t h a t  a s  s p a s t i c i t y  l e s s #  
e n e d  i n  r e s p o n s e  t o  m u sfe le  s t r e t c h  t h i s  a r c  o f  m ovem en t became*  
i n c r e a s e d  an d  t h e  am ount o f  t h i s  i n c r e a s e  ( i n  d e g r e e s  o f  r a n g e )  
w a s t a k e n  a s  a  m e a su r e  o f  t h e  d e c r e a s e d  s p a s t i c i t y .  I t  h a s  
b e e n  te r m e d  t h e  " g a in  i n  r a n g e  o f  n o r m a l f l e x o r  t o n u s " .  
C l i n i c a l l y  a p p r e c i a b l e  d e c r e a s e  i n  f l e x o r  t o h u s  w a s  show n  a l s o  
i n  a n o t h e r  y a y :  t h e  r e m a in in g  a r c  o f  e x t e n s i o n  w h ic h  s t i l l
r e s i s t e d  p a s s i v e  m ovem ent o f t e n  sh o w ed  a  d e c r e a s e  i n  d e g r e e  o f  
r e s i s t a n c e .  I n  r e g a r d  t o  d e g r e e  o f  sp asm  i t  m ay b e  w o r th  
n o t i n g  t h a t  i n  m any p a t i e n t s  t h e  p h en om en on  o f  c l a s p - k n i f e  
r i g i d i t y  w a s  n o t  s e e n ,  t h e  w n o le  a r c  o f  m ovem en t sh o w in g  an  
e v e n  d e g r e e  o f  r e s i s t a n c e .  H o w e v e r , i n  o r d e r  t o  h a v e  a  
s t a n d a r d  m eth o d  © f r e c o r d in g  w h ic h  w o u ld  i n c l u d e  t h o s e  p a t i e n t s  
who d id  p r e s e n t  c l a s p - k n i f e  r i g i d i t y  t h e  d e g r e e  o f  sp asm  w a s  
t a k e n  a s  b e in g  t h a t  am ount o f  r e s i s t a n c e  w h ic h  w a s f i l t  a s  
s o o n  a s  t h e  s t r e t c h  r e f l e x  w a s  e l i c i t e d .  T he m e th o d  o f  
r e c o r d in g  d e g r e e s  o f  spasm  b y  s y m b o ls  h a s  a l r e a d y  b e e n  g i v e n ,

I t  w a s a l s o  n o t e d  t h a t  t h e  s p e e d  w i t h  w h ic h  p a s s i v e  
e x t e n s i o n  w a s  c a r r i e d  o u t  a f f e c t e d  t h e  d e g r e e  o f  r e s i s t a n c e  
f e l t  b y  t h e  e x a m in e r ,  m ore r e s i s t a n c e  b e in g  e x p e r i e n c e d  t h e  
m ore q u i c k l y  t h e  j o i n t  w a s e x t e n d e d .  To a v o id  v a r i a t i l m s  
a r i s i n g  i n  t h i s  w ay  a l l  p a s s i v e  m o v em en ts  w e r e  c a r r i e d  o u t  i n  
t h e  s p a c e  o f  o n e  s e c o n d  fro m  t h e  p o s i t i o n  o f  f u l l  f l e x i o n  t o  
t h e  p o s i t i o n  o f  f u l l  e x t e n s i o n .  One w ay i n  w h ic h  d e c r e a s e  i n  
f l e x o r  t o n u s  r e v e a l e d  i t s e l f  w a s  t h e  p o s t u r e  o f  t h e  l im b  u n d e r  
t h e  i n f l u e n c e  o f  g r a v i t y .  F o r  e x a m p le  t h e  e lb o w  j o i n t  o f  m any  
p a t i e n t s  w a s  h e l d  h a b i t u a l l y  i n  a  p o s i t i o n  o f  f l e x i o n ,  s a y  9 ,  
b u t  a s  sp asm  o f  t h e  e lb o w  f l e x o r s  w a s  a b a t e d  t h e  j o i n t  a d o p te d  
a  p r o g r e s s i v e l y  m ore e x t e n d e d  p o s i t i o n * .  T h is  w a s  te r m e d  t h e



SG
" s e t t l i n g  p o s i t i o n "  an d  w a s  r e c o r d e d  i n  t h e  c a s e  h i s t o r i e s  
a t  e q c h  e x a m in a t io n *  (T h e  te r m  " r e s t i n g  p o s i t i o n "  w a s  
a v o id e d  a s  t h e  f l e x o r  m u s c le s  a r e  n o t  i n  f a c t  a t  r e s t  w hen  
t h e  i n f l u e n c e  o f  g r a v i t y  i s  e x c i t i n g  t h e i r  s t r e t c h  r e f l e x *
T he w ord  " s e t t l i n g "  w a s t h o u g h t  t o  b e t t e r  d e s c r i b e  t h e  s t a t e  
o f  b a la n c e  b e t w e e n  t h e  s t r e t c h  r e f l e x  an d  g r a v i t y . )

B a n g e  o f  m ovem en t w a s  m e a s u r e d  w i t h  a  g o n io m e te r *
^ h e  j o i n t  w a s  m oved  u n t i l  t h e  s t r e t c h  r e f l e x  cam e i n t o  
e v i d e n c e  an d  i t  w a s  h e l d  a t  t h a t  a n g le  bjt t h e  a t t e n d a n t  n u r s e  
w h i l e  t h e  r a n g e  o f  n o r m a l t o n u s  w a s  m e a s u r e d .  lO ^ iJ a s  e s t i m 
a t e d  t o  b e  t h e  r a n g e  o f  e x p e r i m e n t a l  e r r o r *  When r e c o r d i n g  
t h e  t o t a l  r a n g e  o f  p a s s i v e  m ovem en t th r o u g h  w h ic h  i t  w a s  
p a s s i b l e  t o  m ove t h e  j o i n t  t h e  f i n d i n g  o f  a  f i b r o u s  c o n t r a c t u r e  
w h ic h  l i m i t e d  t h e  r a n g e  i s  n o t  d o c u m e n te d  s o  t h a t  t e d i o u s  
r e p e t i t i o n  o f  t h i s  common f i n d i n g  i s  a v o id e d *  I f  t h e  l a s t  
f i g u r e  i n  t h e  a r c  i s  l e s s  t h a n  t h a t  o f  t h e  f u l l  a r c  a  f i b r o u s  
c o n t r a c t u r e  i s  im p l ie d *

2*__
( a )  B a n ee*  A g o n io m e t e r  w a s  u s e d  i n  t h e  m anner d e s c r i b e d

a b o v e *  M ovem ent w a s  l i m i t e d  t o  t h e  j o i n t  u n d e r  
o b s e r v a t i o n  b y  h o ld in g  s t i l l  t h e  p r o x im a l  p a r t  
o f  t h e  lim b * .

(W - P o w e r . T h is  w a s  r e c o r d e d  b y  t h e  s y s t e m  o f  s y m b o ls  an d  
t h e i r  i n t e r p r e t a t i o n  reccom m en d ed  b y  t h e  M e d ic a l  Be s e a r c h  
C o u n c i l  ( P . 13 * ) * I t  w a s  n o t  u n com m only  fo u n d  t h a t  t h e
p o w er  v a r i e d  i n  d i f f e r e n t  s e c t i o n s  © f t h e  t o t a l  a r c  th r o u g h  
w h ic h  a c t i v e  m ovem ent c o u ld  b e  c a r r i e d .  F o r  e x a m p le ,  a  p a t i e n t  
m ig h t  b e  a b l e  t o  e x t e n d  h i s  e lb o w  a u i t e  s t r o n g l y  fro m  t h e  
p o s i t i o n  o f  f u l l  f l e x i o n  t o  s a y  90® b u t  f u r t h e r  e x t e n s i o n  p a s t  
t h a t  l o c u s  m ig h t  b e  m uch w ea k er*  I n  m o s t  c a s e s  t h i s  su d d e n  
w e a k e n in g  w a s  c l e a r l y  t h e  r e s u l t  o f  o p p o s i t i o n  fr o m  t h e  s t r e t c h  
r e f l e x .  I n  t h o s e  p a t i e n t s  w h e r e  t h i s  f e a t u r e  c o u ld  b e  m e a s u r e d  
a  r e c o r d  o f  i t  i s  made i n  t h e  c a s e  r e p o r t *

E x a m in a t io n  T e c h n iq u e  f o r  I n d i v i d u a l  M u sc le  G ro u p s*

An a t t e m p t  w as m ade t o  a p p ly  t h e s e  m e th o d s  o f  
e x a m in a t io n  i n  t h e  fo rm  o f  a  s t a n d a r d  p r o c e d u r e  f o r  I n d i v i d u a l  
j o i n t  m ovem en t  
P p p e r  L im b .
S h o u ld e r  M ovem ent.
U J T h e  " S e t t l i n g "  p o s i t i o n  w a s  n o t e d .
( 2 ) P o s i t i o n  o f  0 °  *

33ie p o s i t i o n  o f  0 °  fro m  w h ic h  f l e x i o n ,  a d d u c t io n ,  e x t e n s i o n  
w e r e  m e a s u r e d  w a s t h a t  o f  f u l l  a d d u c t io n  a g a i n s t  t h e  s i d e  
o f  t h e  bod y*  E x t e r n a l  r o t a t i o n  and  i n t e r n a l  r o t a t i o n  w e r e  
m e a s u r e d  fro m  a  0 °  p o s i t i o n  w h e r e  t h e  p a lm  o f  t h e  h a n d  w a s  
p l a c e d  o v e r  t h e  e p i g a s t r i u m ,  t h e  e lb o w  b e in g  f l e x e d  t o  90 ° .

( 3 )  A c t i v e .  From  t h e  s e t t l i n g  p o s i t i o n  t h e  r a n g e  an d  p o w e r  o f  
a c t i v e  f l e x i o n ,  a d d u c t io n ,  e x t e n s i o n ,  i n t e r n a l  an d  e x t e r n a l  
r o t a t i o n  w a s  m ea su red ^  t h e  h e a d  an d  tr u n k  b e in g  h e l d  s t i l l *

(**-> P a s s i v e .  The l im b  w a s m oved  th r o u g h  t h e s e  p l a n e s  b y  t h e
e x a m in e r  t h e  r a n g e  o f  n o rm a l f l e x o r  t o n u s  an d  t h e  d e g r e e  o f  
r e s i s t a n c e  i n  t h e  r e m a in d e r  o f  t h e  a r c  b e in g  n o te d *



E lb o w  M ov em en t.
( 1 )  T he s e t t l i n g  p o s i t i o n  w a s  n o t e d .
( 2 ) P o s i t i o n  o f  0 °  .  F u l l  e x t e n s i o n  a t  t h e  j o i n t  w a s  t a k e n  a s  

0 ° .  S in c e  a l l  o t h e r  p o s i t i o n s  a r e  p o s i t i o n s  o f  r e l a t i v e  
f l e x i o n  t h e  w o rd  " f l e x i o n "  i s  o m i t t e d  a f t e r  r e c o r d i n g  t h e  
num ber o f  d e g r e e s .

( 3 ) A c t iv e *  T he r a n g e  a n d  p o w e r  o f  f l e x i o n  fr o m  t h e  s e t t l i n g  
p o s i t i o n  w a s  f o l l o w e d  b y  t h e  r a n g e  a n d  p o w er  o f  e x t e n s i o n  
fro m  t h e  p o s i t i o n  o f  f l e x i o n .

(* 0  P a s s i v e .  From  t h e  s e t t l i n g  p o s i t i o n  t h e  j o i n t  w q s p a s s i v e l y  
f l e x e d  an d  a n y  r e s i s t a n c e  n o t e d .  From t h a t  p o s i t i o n  o f  
f l e x i o n  i t  w a s  e x t e n d e d  t h e  r a n g e  o f  n o r m a l f l e x o r  t o n u s  
an d  t h e  d e g r e e  o f  r e s i s t a n c e  w h ic h  f o l l o w e d  i t  w a s  n o t e d .  
From t h e  p o s i t i o n  o f  f u l l  e x t e n s i o n  t h e  j o i n t  w a s  a g a in  
f u l l y  f l e x e d  an d  a n y  r e s i s t a n c e  fro m  t h e  e x t e n s o r s  w a s  
n o t e d .

W ri s t  M ovem ent.
The t e c h n iq u e  f o r  e x a m in in g  m ovem en t a t  t h i s  j o i n t  w a s

r a t h e r  c o m p l i c a t e d  b e c a u s e  m ovem en t w a s  p o s s i b l e  on  e i t h e r
s i d e  o f  t h e  0 °  p o s i t i o n . .
( 1 )  S e t t l i n g  p o s i t i o n ,  (a ?  w i t h  t h e  fo r e a r m  a n d  h an d  h e l d  i n  

f u l l  p r o n a t i o n ,  ( b )  h e l d  i n  f u l l  s u p i n a t i o n *  pore ar**,
( 2 ) P o s i t i o n  © f 0 ° .  W here t h e  m e t a c a r p a l s  w e r e  i n  l i n e  w it h /*  

w a s t a k e n  a s  0 ° .  From t h i s  p o s i t i o n  f l e x i o n  and  e x t e n s i o n  
a r e  p o s s i b l e  an d  s o  t h e  num ber o f  d e g r e e s  I n  q u a l i f i e d  b y  
t h e  a p p r o p r ia t e  w o rd *  When p r o n a t io n  an d  s u p i n a t i o n  w e r e  
b e in g  e x a m in e d  t h e  p o s i t i o n  o f  f u l l  p r o n a t io n  w a s  t a k e n
a s  0  •

(3 )  A c t i v e .
( a )  T he r a n g e  o f  e x t e n s i o n  w a s  e s t i m a t e d  fro m  t h e  s e t t l i n g  
p o s i t i o n  w i t h  t h e  h an d  p r o n a t e d .  I f  p o w e r  w a s  i n s u f f i c i e n t  
t o  e x t e n d  t h e  h an d  a g a i n s t  t h e  c o u n t e r - f o r c e  o f  g r a v i t y  ( 3 ) 
t h e  fo r e a r m  and  h and  w e r e  h e l d  i n  m id  p r o n a t io n  an d  a n y  
a c t i v e  e x t e n s i o n  ( 2 )  w as n o t e d .  I f  p o w er  i n c r e a s e d  o n  
t r e a t m e n t  fro m  2 .  t o  3 .  t h e  fo r m e r  p o s i t i o n  w a s  t h e n  
a d o p t e d .
( b )  T he r a n g e  o f  f l e x i o n  w a s  e s t i m a t e d  fro m  t h e  s e t t l i n g  
p o s i t i o n  w hen  t h e  h an d  w a s s u p i n a t e d ,  o r  i n  m id  p r o n a t i o n  
i f  p o w er  w a s  l e s s  th a n  3*

W  P a s s i v e .  T he r a n g e s  o f  n o r m a l f l e x o r  an d  e x t e n s o r  t o n u s  
an d  d e g r e e  o f  s p a s t i c i t y  w e r e  m e a s u r e d  i n  t h e  u s u a l  w ay*

F i n g e r  M ovem ent.
T he s e t t l i n g  p o s i t i o n  an d  t h e  r a n g e s  o f  a c t i v e  an d  p a s s i v e  
m ovem ent w e r e  a s s e s s e d  w i t h  t h e  w r i s t  j o i n t  h e ld  b y  t h e  
e x a m in e r  i n  t h e  f u n c t i o n a l  p o s i t i o n  o f  30°  e x t e n s i o n .

( 1 ) .  T he s e t t l i n g  p o s i t i o n  w a s  t a k e n  a s  t h e  d i s t a n c e  o f  t h e  
f i n g e r  t i p s  fro m  t h e  p r o x im a l p a lm a r  c r e a s e  an d  w a s  
m e a su r e d  w i t h  a  r u l e r  h e ld  b e tw e e n  t h e  f i n g e r s .  The  
p o s i t i o n  o f  t h e  thum b i n  r e l a t i o n  t o  t h e  f o r e f i n g e r  w a s  
a l s o  n o t e d .

( 2 )  P o s i t i o n  o f  0  .  When t h e  p h a la n g e s  o f  t h e  f i n g e r s  an d  
■thumb w e r e  i n  l i n ^  w i t h  t h e i r  m e t a c a r p a l s  t h i s  p o s i t i o n  
w a s s e l e c t e d  a s  0  •



(3).
a )  E x t e n s i o n  w a s  j u d g e d  im  m o s t  c a s e s  b y  t h e  d i s t a n c e  

fr o m  t h e  p r o x im a l  p a lm a r  c r e a s e  t o  w h ic h  t h e  f i n g e r s  
c o u l d  b e  e x t e n d e d .  T h i s  c o u ld  b e  m ore a c c u r a t e l y  
m e a s u r e d  t h a n  t h e  r a n g e  o f  m ovem en t a t  e a c h  M *P. an d  
I . P .  j o i n t .  M g r e o v e r  w i t h  t h e  w r i s t  i n  t h e  g r i p p i n g  
p o s i t i o n  o f  30 e x t e n s i o n  t h i s  m e a s u r e m e n t  i n d i c a t e d  
b e t t e r  t h e  f u n c t i o n a l  p o t e n t i a l  o f  t h e  f i n g e r s .  
E x t e n s i o n  o f  t h e  thum b w a s  r e c o r d e d  a s  t h e  d i s t a n c e  
fr o m  t h e  f o r e f i n g e r  t o  w h ic h  i t  c o u ld  b e  s e p a r a t e d .  
F o r  th ev ^ u p rp o se  o f  t h e  a n a l y s i s  ( P . iS ’- a i )  t h e  r a n g e  
o f  e x t e n s i o n  i s  t a k e n  a s  90°  w hen  t h e  p h a la n g e s  c o u l d  
b e  - f u l l y  e x t e n d e d  t o  a  p o s i t i o n  o f  a l ig n m e n t  w i t h  
t h e  m e t a c a r p a l s .  h a l f w a y  b e tw e e n  t o u c h in g  t h e  p a lm  
a n d  f u l l  e x t e n s i o n  w a s  t a k e n  a s  k5° an d  t o u c h in g  t h e  
p a lm  a s  0 ° .

( b )  F l e x i o n  -  t h e  p o w e r  o f  t h e  g r i p  w a s  r e c o r d e d .  

P a s s i v e .
( a l  E x t e n s io n . -  To e s t i m a t e  t h e  r a n g e  o f  n o r m a l f l e x o r  
t o n u s  t h e  M .P . j o i n t s  w e r e  f l e x e d  t o  0 0  an d  t h e  I . P .  
j o i n t s  w e r e  e x t e n d e d  f u l l y .  (A n y  r e s i s t a n c e  o f f e r e d  t o  
e i t h e r  m ovem en t w a s  r e c o r d e d . )  T h i s  p o s i t i o n  w a s  t a k e n  
a s  9 ^  % The p h a l a n g e s ,  h e l d  e x t e n d e d  a t  t h e  I . P .  j o i n t s ,  
w e r e  t h e n  p a s s i v e l y  e x t e n d e d  a t  t h e  K .P .  j o i n t s  t h e  r a n g e  
o f  n o r m a l t o n u s  an d  t h e  d e g r e e  o f  sp a sm  e n c o u n t e r e d  w e r e  
n o t e d .  T h is  m e th o d  o f  j u d g in g  t o n u s  i n  t h e  f i n g e r  f l e x o r s  
w a s s e l e c t e d  b e c a u s e  i t  a l l o w e d  a c c u r a t e  m e a su r e m e n t a n d ,  
i t  w a s  t h o u g h t ,  i n d i c a t e d  p r o g r e s s  to w a r d s  im p r o v e d  
f u n c t i o n  b e t t e r  th a n  an y  o t h e r .
( b )  F l e x i o n .  M ovem ent i n  t h e  r e v e r s e  d i r e c t i o n  t o  t h e  
a b o v e  w a s  c a r r i e d  o u t  an d  a n y  r e s i s t a n c e  n o t e d .

LIMBS, 
o v e m e n c .
S e t t l i n g  p o s i t i o n .  I n  t h e  c a s e  o f  t h e  h ip  j o i n t  t h i s  te r m  
i s  a  m isn o m er  b u t  i s  u s e d  t o  i n d i c a t e  t h e  a n g l e  a t  w h ic h  
t h e  s t r e t c h  r e f l e x  w a s  e l i c i t e d  o n  p a s s i v e  e x t e n s i o n  o f  
t h e  t h i g h .  0

( 2 I P o s i t i o n  o f  0  .  W here t h e  t h i g h  w a s  i n  l i n e  w i t h  t h e  
t r u n k  fr o ®  b o t h  a n t e r o - p o s t e r i o r  an d  l a t e r a l  a s p e c t s .

( 3 )  A c t i v e .  F l e x i o n ,  a b d u c t io n  an d  e x t e n s i o n  w e r e  m e a s u r e d
w i t h  t h e  p a t i e n t  l y i n g  o n  t h e  u n a f f e c t e d  s i d e .  A d d u c t io n ,  
i n t e r n a l  an d  e x t e r n a l  r o t a t i o n  w e r e  m e a s u r e d  w i t h  t h e  
p a t i e n t  l y i n g  s u p i n e .  F l e x i n g  o f  t h e  k n e e  t o  90  o r  
f u l l  e x t e n s i o n  t o  0 w a s  p e r m i t t e d ,  d u r in g  t h e s e  m o v em en ts  
w h ic h e v e r  w a s  fo u n d  m o s t  p r a c t i c a l  a t  t h e  " i n i t i a l  
e x a m in a t io n " .  W h ic h e v e r  p o s i t i o n  w a s  a d o p te d  i t  w a s  
u s e d  a t  a l l  s u b s e q u e n t  e x a m in a t io n s  o f  t h a t  p a t i e n t *

(**)• P a s s i v e .  T he a b o v e  m ev em en ts  w e r e  c a r r i e d  o u t  b y  t h e  
e x a m in e r .

K nee M ovem en t.
I T )  S e t t l i n g  n o  s i  t i  o n .  As a t  t h e  h ip  j o i n t  t h i s  te r m  w a s

u s e d  t o  i n d i c a t e  t h e  a n g le  a t  w h ic h  r e s i s t a n c e  w a s  f i r s t  
f e l t  d u r in g  p a s s i v e  e x t e n s i o n .



( 2 )  P o s i t i o n  o f  0 ° .  P u lJ  e x t e n s i o n  a t  t h e  J o i n t  w a s  t a k e n  
a s  t h e  p o s i t i o n  o f  0  .  S in c e  a l l  o t h e r  p o s i t i o n s  w e r e  
p o s i t i o n s  o f  r e l a t i v e  f l e x i o n  t h e  w o rd  f l e x i o n 1 i s  
o m i t t e d  w hen  w r i t i n g  t h e  num ber o f  d e g r e e s .

(3 ) * A c t i v e ,  F l e x i o n  an d  e x t e n s i o n  w e r e  e x a m in e d  w i t h  t h e
p a t i e n t  l y i n g  o n  h i s  u n a f f e c t e d  s i d e .  I f  p o w er  se e m e d  
l e s s  t h a n  (b) an d  g r e a t e r  t h a n  ( 2 ) m ovem en t a g a i n s t  
g r a v i t y  w a s  e x a m in e d  b y  s i t t i n g  t h e  p a t i e n t  i n  a  c h a i r  
f o r  e x t e n s o r  m ovem en t an d  l y i n g  p r o n e  f o r  f l e x o r  m o v em en t.

W  P a s s i v e ,  F l e x i o n  an d  e x t e n s i o n  m o v e m e n ts  w e r e  c a r r i e d  
o u t  b y  t h e  e x a m in e r  and  t o n u s  n o t e d  i n  t h e  u s u a l  w ay ..

N .B l  T he d d t & i l s  o f  e x a m in in g  a c t i v e  an d  p a s s i v e  m ovem en t  
w e r e  a s  d e s c r i b e d  f o r  t h e  e lb o w  J o i n t .

Movement.
( 1 )  S e t t l i n g n o s i t i o n ,  T he a n g le  o f  t h e  f o o t  w i t h  t h e  l e g  

w hen  t h e  p a t i e n t  l a y  o n  h i s  u n a f f e c t e d  s i d e .
( 2 ) P o s i t i o n  o f  0  .  T he h y p o t h e t i c a l  p o s i t i o n  o f  t h e  f o o t  

i n  l i n e  w i t h  t h e  l e g  w a s  t a k e n  a s  0° + T he f o o t  a t  a  
r i g h t . a n g l e  t o  t h e  l e g  w a s  t h e r e f o r e  r e c o r d e d  a s  b e in g

,  . a t  9 0 ° .
v 3 '  A c t i v e ,  Frfcm t h e  s e t t l i n g  p o s i t i o n  t h e  p a t i e n t  w a s  a s k e d  

t o  a o r s i f l e x  h i s  f o o t  t h e  r a n g e  a n d  p o w er  b e in g  n o t e d .
Frbm t h i s  d o r s i f l e x e d  p o s i t i o n  ( i f  o b t a i n e d )  t h e  r a n g e  
an d  p o w e r  o f  p l a n t a r f l e x i o n  w a s  n o t e d .  I n v e r s i o n  a n d  
e v e r  s i t e  w e r e  m e a s u r e d  fro m  t h e  n e u t r a l  p o s i t i o n  -  
p a s s i v e l y  o b t a in e d  w h e r e  n e c e s s a r y *

(b) P a s s i v e .  T he a b o v e  m o v em en ts  w e r e  c a r r i e d  o u t  b y  t h e  
e x a m in e r *

T o e s .  A c t i v e  m ovem ent o f  t h e  t o e s  w a s  n o t e d  w hen p r e s e n t .

E le c t r o m y o g r a p h ic  E x a m in a t io n .

I t  w a s  p o s s i b l e  t o  h a v e  t h e  a c t i v i t y  i n  c e r t a i n  f l e x o r  
m u s c le r g r o u p s  e x a m in e d  e l e c t r o m y o g r a p h i c a l l y  J u s t  b e f o r e  
s t r e t c h  w a s  b e g u n  an d  f i v e  w e e k s  a f t e r .  T h r e e  p a t i e n t s  w e r e  
s o  e x a m in e d  (C a s e  r e p o r t s ,  N o s .  6 ,  7 & 8 . ) .  I t  w a s  n o t  
p o s s i b l e  t o  h a v e  t h e  r e c o r d s  p h o to g r a p h e d  b u t  a  v e r b a l  a c c o u n t  
o f  t h e  f i n d i n g s  i s  g i v e n  i n  e a c h  o f  t h e  c a s e  r e c o r d s .  T h is  
a c c o u n t  h a s  v e r y  k i n d l y  b e e n  r e a d  b y  D r . P . B a u w e n s , P h y s i c i a n  
i n  C h arge  o f  P h y s i c a l  M e d ic in e  an d  E L e c t r o d i a g n o s i s .  who  
p e r s o n a l l y  c o n d u c te d  a l l  t h e  t e s t s .  He f i n d s  t h a t  i t  I s  am 
a c c u r a t e  r e c o r d  o f  t h e  f i n d i n g s .



CASE N o .  I .

A e e .  65 y e a r s .

Sex. M ale.

C om plaint. Chronic r e s id u a l  h em ip a res is  o f  the r ig h t  s i d e .
vD u ration , one year  and f i v e  m onths.)

Hi s to r y .

On th e  9 .2 .5 3  he deve loped  a headache in  the  r ig h t  
tem p ero-f> ar ieta l r e g io n  and d i f f i c u l t y  i n  sp ea k in g . Over 
the  n e x t  few hours the  r ig h t  arm and l e g  became i n c r e a s i n g l y  
weak and h i s  v i s i o n  became b lu r r e d .  He was adm itted  to  
h o s p i t a l  on th e  13*2. 53* where he was found to  have a com plete  
r ig h t  h e m ip le g ia ,  some ap h asia  and a r ig h t  homonymous hemian- 
o p ia .  There was a l s o  some l o s s  o f  p r o p r io c e p t iv e  s e n s a t io n  
and two p o in t  d i s c r im in a t io n  on the r ig h t  s id e .

He was g iv en  a course  o f  h em ip leg ic  r e h a b i l i t a t i o n  
and. as th e  r ig h t  l e g  e x te n s o r s  became s p a s t i c  and hip move
ment r e tu r n e d ,  he was a b le ,  w i th in  s i x  w eeks, to  walk w ith  a 
to e  r a i s in g  sp rin g  and a s t i c k .  Very l i t t l e  movement re tu rn ed  
in  th e  upper l im b . He was d isch arged  home on the 2 . h. 53*

He was seen a t  M edical C u t -P a t ie n ts  in  May, Jun e,  
August and November 1953? ad in  A p ril  195*+• -h e  c l i n i c a l  
reco rd s  o f  th e s e  a tten d a n ces  showed th a t  h i s  w alking had 
improved s u f f i c i e n t l y  by A p ril  195*+ fo r  him to  walk a m ile  
each  day. No u s e f u l  movement had retu rn ed  in  hand or arm, 
and he had, by the  23. }+ .51+? developed  a s p a s t i c  f l e x i o n  
d eform ity  o f  th e  r ig h t  w r i s t .  During a l l  t h i s  t im e , and up 
u n t i l  I f i r s t  saw him, he had been a tten d in g  the P h y s ic a l  
M edicine Department tw ice  w eek ly  fo r  w alking t r a i n in g ,  and 
f o r  h e a t ,  massage and p a s s iv e  movements to  h i s  arm and hand.
A P la s t e r  o f  P a r is  cock-up w r is t  s la b  fo r  wear at n ig h t  had 
been made i n  May 19?+? but t h i s  had been d isca rd ed  by th e  
p a t i e n t  a f t e r  a few weeks because o f  d is c o m fo r t .  I t  was fo r  
th a t  reason  th a t  a P .P . p l a s t i c  s p l i n t  was c o n s id er ed .

J o in t s  t r e a te d  and type o f  a p p l iance u s e d .
(1 )  The w r i s t  .jo in t  was t r e a t e d  from 22 .7*5^  to  2 3 .2 .5 5 *

(he was the  f i r s t  p a t i e n t  to  be su p p lied  by me w ith  a
P.P . p l a s t i c  s p l i n t . )

( 2 )  The f i n g e r s . T h e s e  were h e l d  extended  in  a w r is t  and
f in g e r  s p l i n t  from 2 .1 1 .5 5  to  2 7 .7 .5 6 .  The f i n g e r s  were
h e ld  extended  as fa r  as p o s s ib le  -  u s u a l ly  to  some 2 0 °  at  
M.P. and I .P .  J o in t s .

(3 )  The elbow. This j o i n t  was f i t t e d  w ith  a s p l i n t  from the
2 .1 1 .5 5  to  the 1 2 .3 .5 6 .  The elbow was h e ld  a t  1 5 °  .



Joints observed as Controls.

The shoulder, elbow and finger jo in ts  served as 
controls on the wrist Joint. Later the shoulder was the onlv 
unsulinted jo in t and i t  was examined at each v is i t  as a check 
on the others.

INITIAL EXAMINATION* 22.7.5*+.

Unfortunately, at the time th is  examination was 
conducted I was unaware of the good resu lts  which were la te r^  
to be obtainable.. I therefore made only a brief examination 
the findings of which are recorded below.

Shoulder.
There was 6oc - 70c of active abduction and flexion.

Elbow. c 0
The elbow was held in flexion at about 50 - 60 .

Wrist. o
The wrist was held in *+5 ' flexion by very powerful spasm 

which required considerable force to overcome in order to 
obtain the 3 0 c extension required to make a satisfactory splin t.

Fingers.
The f in g e rs  were curled in  the palm of the hand, and with  

the w rist held extended i t  was im possib le to stra igh ten  them.

A cock-up wrist splint was made and f i t te d .  I t  kept 
the wrist extended to 3 0°. I t  was explained to him that the 
purpose of the sp lin t was to prevent his wrist from becoming 
fixed in flexion, and that in view of the severe flexion spasm 
he must wear i t  as much as possible i f  th is  object was to be 
achieved.

PROGRESS EXAMINATIONS*

H e was seen at the Out-Patient Clinic at monthly 
in tervals . At the end of the f i r s t  month he gave the history 
that he had worn the splint almost constantly as i t  had helped 
him to get a good grip of his gardening implements. Gardening 
was, apparently, his main hobby and he was pleased that the sp 
splint helped. On removal of the splint the wrist could be 
passively flexed and extended (to some 20°) fa ir ly  freely . He 
was told to continue wearing i t  as before.

Examination at the end of the second month showed a 
further release of flexion spasm and I made a note that he 
could extend his wrist voluntarily through a small range.

By the end of the fourth month of more or less 
constant wear there was a marked improvement in his active



wrist extension (k5^F. - 20*E.). There was also a release 
of flexor spasm (to splin t angle) which persisted throughout 
the three hours he spent in the Department* He was told to 
wear the splint only at night. After a further three months, 
of night wear, he was told to discard i t  completely. The 
splin t was retained in the Department in the hope that i t  
might he of use to some other patient as i t  was s t i l l  in 
good condition.

At t h i s  tim e ( 2 3 . 2 . 5 5 ) ,  seven  months a f t e r  f i r s t  
su p p ly in g  him w ith  a s p l i n t ,  th e r e  was no d e te c ta b le  spasm 
on e x te n d in g  the  w r i s t  to  the  angle  a t  which i t  had been h e ld  
( 3 0 CE . ) .  P ast  t h a t  angle  th ere  was marked r e s i s t e n c e .  He 
c ou ld  a l s o  a c t i v e l y  ex ten d  h i s  w r i s t  to  t h i s  l e v e l .  I  must 
c o n fe s s  t h a t  I s t i l l  d id  n o t  a t ta c h  much s i g n i f i c a n c e  to  t h i s  
improvementj p o s s i b l y  because  the  f u n c t io n  o f  th e  hand had n o t  
m a t e r i a l l y  improved. F le x io n  spasm o f  h i s  f i n g e r s  was s t i l l  
v ery  marked and t h i s  n u l l i f i e d ,  t o  a la r g e  e x t e n t ,  th e  improve
ment i n  h i s  w r i s t .

I t  was not un til two months la te r ,  in April 195 5 ,
that Ike improvement shown by Case X roused in te res t in th is  
patient*. He became then an important case. His flexors had 
been stretched constantly for four months, and each night 
for a further three months.. The question was. had the flexion 
spasm remained abated during the past two months of freedom 
from stretch? I  saw him at the O.P.D. a few days la te r  and i t  
was found tha t, in f c t ,  the flexion spasm had remained in 
abeyance and he was s t i l l  able to d o rs a l  ex his w r is t  to 3 0° 
with considerable strength (k)*. There was no change in his 
finger, elbow or sh ou ld er  movement from the findings recorded 
at his f i r s t  examination.

On the 6 . 5 .5 5  he was presented at the Annual General 
Meeting of the "Medical Society for the Care of the Elderly” , 
held that year at the Whittington Hospital. His return of 
voluntary wrist extension was described and the la c k  of flexion 
spasm at the wrist jo in t compared to the severe spasm in the 
flexors of the fingers and to the moderate spasm in the elbow 
flexors was demonstrated.

A fortnight la te r  the patient went to stay with 
rela tives in Wales and I did not see him again un til  the 
2.11.55. Examination on that date was as follows:-

Bight Shoulder. Settled in adduction. Only active movement was
examined. 

Abduction 80 (k). Flex: 60° (k).
Ext: k0c' (k~*-). Adduction - fu l l  (kr-)#
Botation:- ext: 9^ (3*5* Int. 90°(3+-).

B ight elbow. S e t t l e d  at 55"°*
Active. Flex: 55° - fu ll flexion (k4').*

Ext: Full flexion - 8°u(k), 80° - 50°(3+-)*



Passive* Ext: fu l l  flexion - ?0C ( A) ,  70° - l CT( c ) .
Flex: 10c - 9 0 ° (A), 90* - fu l l  flexion (B).

C f S

Right w ris t* 

Active*

Settled at $0 F. when pronated and at 0° when 
supinated.

__________ Ext: 50°F. - JO^E. (*+). Flex: 0° - 60°F. (B+-)*
Supination 10 - 120c"' (3+).
Pronation 120°- 10°(M-).
Ahduction and adduction 5°- !G°(l+9.

Passive* Ext: 50CF. - 25°E. (A), 2? E.° - 60°E. (C-D).
Flex: 60°E. - 6(fF. rU ) .
Supination past 12° "was markedly spastic.
Pronation to 10° met with no resistance*
Full abduction and d duct ion were s ligh tly  resisted,

Fingers,

Active.

Settled I-’1 - l !t {'5th -  2nd) from palm, with thumb 
touching the side of the forefinger.

  Extension. There was only a f licker of active
extension.

Flexion. Two examining fingers slipped into the 
palm were gripped with considerable 
force*

Passive. Extension. There was intense resistance (E) to
extension* I t  was, in fac t, impossible 
to completely extend them while the 
wrist was. held at 3 0 ° extension. 

Flexion. From the extended position there was no 
resistance to fu ll  flexion.

Reflexes.
All myotatic reflexes were markedly exaggerated on the 

right side. The Babinski te s t  was positive on the r igh t. The 
right abdominal reflexes were absent.

Sensation.
'.There was a definite loss to ligh t touch and pin 

prick in the right hand and foot. This was less evident over 
the proximal parts of the limbs. Muscle and jo in t sensation 
seemed moderately reduced in the d is ta l limb jo in ts , and loss 
of vibration sense was easily demonstrated over the malleoli 
and over the heads of the metacarpals.

Mental State.
Be was a very pleasant and eo-bperative patient and took 

a keen in te rest in any treatment designed to improve his 
condition. His cerebration was rather slow and his memory 
was not very good. His speech was slow, deliberate and 
carefully enunciated. He could express himself well and did 
not make mistakes in the use of words. His understanding of 
the spoken and written word was normal.

He agreed to try  a wrist and finger pplint in an 
attempt to obtain more active extension of the fingers, and an
elbow splint to improve extension at that jo in t. These were



made and f i t te d  on the 2.11.55# I t  was found very d if f ic u lt  
to keep hoth fingers and wrist extended during moulding 
because of the extreme spastic ity  of the former. Thus when 
finished the sp lin t (Type a) was found to hold the x^rist 
at 0C and the fingers m  25c flexion at the M.P. and I.P. 
joints* This x/as considered good enough for a start.. The
elbow Splint was easily made and when f i t te d  was found to
hold the elbow at 15%

PROGRESS EXAMINATIONS.

Throughout the course of treatment directed towards 
release of spasm in the elbow and finger flexors the range of 
active and passive movement at the wrist jo in t did not change. . 
No further notes x\rill, therefore, be made about i t .

FOURTH WEEK.
H e h!ad been wearing the splin ts constantly.

.SLbow. Settled at U-0%
Adflsre. Flexs hOc' - fu ll  flexion (V*-). _

Ext: fu ll  flexion - kOc U+J, Uo °- 20 (3) Gain 30%
Passive.. Flex: *+0c - 80° (A), 80c- fu l l  flexion (E).

Ext: fu ll  flexion - 50°(A), 50 10°(B-C)

Fingers. Settled 1” - 2” from the palm with the thumb 
ligh tly  touching the side of the forefinger.

Active. Flex: - strong grip. Ext: - after gripping
strongly he could relax quickly but no improve
ment in active extension was detected.

Passive.There was an appreciable lessening of the flexor 
spasm, but passive extension s t i l l  met with 
moderate to marked resistance:- 90°- 0* (C-D).

The splints were in good condition and the skin was clear.
There was no oedema of the hand. He was instructed t o  continue 
wearing both splints constantly.

NINTH WEEK.

E lb o w .  Settled at. 30 t#.
Active. Flex: 30c - fu ll  flexion

Ext: fu ll  flexion - 30° (*+), 30c- 10°(3). Gain W.1 
The final 20c - 3°c of the movement was 
laboriously executed.

Passive. Flex: 30° - 70* (A), 70°- fu l l  flexion (B).
Ext: fu ll  flexion - 50%A), 50* - 10* (B).;

The s p lin ts  x^ere in  good con d ition , the skin was c lear  and 
there was no oedema.

TWELFTH WEEK. !
He” ’said  that he had worn the elbow sp lin t  con stan tly  ! 

but had l e f t  o f f  the fin ger sp lin t  for 8 hours per day -  on 
an average.



C f < D

Elbow. Settled at 15 V
Active. Flex: 15° - fu ll  flexion (k+-).

Ext: fu l l  flexion - 2 0 °  (h ) , though the la s t  
20° - 30* was s t i l l  rather slow.

Passive. Flex: 15°'- 80r;(A), 80> fu l l  flexion (B).
Ext: fu l l  flexion - V0"(A), hO *- 10%B).

Fingers. Settled l fl - 2!f (5th - 2nd) from the palm and
the thumb lay lig h tly  against the forefinger.
Ihe only change in active or passive movement 
was a slight lessening of flexor spasm:- 
90c - 0C (C-D). Only a few degrees of active 
extension were seen - as before.

FOURTEENTH WEEK.
No change. A new wrist and finger splin t (type b) 

was made and f i t te d  (Photograph P. ̂ 8). He could, with an 
e ffo r t ,  put i t  on unaided. He was instructed to try  and \\rear 
the new splint constantly and to leave off his elbow splint 
during the night.

SEVENTEENTH WEEK.
tie had worn the wrist and finger splih t constantly 

and the elbow splin t during the day. The skin was clear but 
there was a very slight amount of oedema of the dorsum of the 
hand - ju s t detectable. The elbow movement was a l i t t l e  freer , 
both active and passive, but there was no material change.

Fingers. Settled |-lf - 2,f from the palm with the thumb
from the forefinger.

Active. Flex: strong grip. Ext: to l fl -  2-§-tf from
palm - i .e .  there was only a slight improvement. 

Passive. Ext: 90° - *+5° (A), k5° - 0° (C). This
represented a marked release of spasm.

He was instructed to wear the elbow splint 8 hours and the 
finger splint for 18 hours per day.

TWENTY-SECOND WEEK.
He had carried out instructions. Skin was clear. No 

oedema seen. Splints in good condition.

B]?pw. Settled at 15.°
A c t iv e . F le x :  1 5 °  -  f u l l  f l e x i o n  (H ).

Ext: fu ll  flex|on - 10° (*+; though the la s t  25° 
of extension was s t i l l  slowly performed.

Passive. Flex: 15* - 8.0° (A), 80°- fu ll  flexion (C>.,
Ext: fu ll  flexion - 30°(A), 30° - 10° (B).

Fingers. Settled -g-T|; - 2M from palm with thumb touching
the forefinger.

Active. Flex: - firm grip.
Ext:- 3” - 3 irr (5th - 2nd), (see photograph on

P.-18)



Passive. Ext: 90c - 50° (A), 50 - 0° (C).
Flex: 0° - 90" - &o resistance.

He was instructed to discard the elbow sp lin t en tirely  ( i t  
was kept in the Department) and to leave off the other 
appliance for 8 hours during the day.

TWENTY-SIXTH WEEK. (2.5.56)
He had worn the wrist and finger splint as ordered. 

Skin clear. No oedema. Splint required no attention.

Elbow
Active.
P assive .

Fingers.
A ctive.

Passive.

Settled at 15 *•
No change since la s t  examination..
Flex: 15° - 80* (A), 8 0 ° - fu ll  flexion (C).
Ext: fu ll  flexion - 30°(A ), 3 0 ° -  10° (B).

Flex: firm grip.
Ext: As at la s t  examination.
90° - 60° (A),, 60° - 0°(C).

Knowing that I would be unable to see th is patient 
again for a considerable time, I instructed him to progressively 
reduce the number of hours per day during which he wore the 
splint by one h©u£ each week un til he was wearing i t  only at 
night. This would occupy eight weeks. He was to wear i t  at 
night only for a further month and then discard i t  completely.

I did not see th is  patient again un til the :-  

FIFTY-THIRD WEEK. (7.11.56.)

The patient was seen at home and gave the history 
that he had carried out my instructions. He had worn no 
splint since the beginning of August 1956.

His general health was good. He was walking up to 
a^mile^per day, s t i l l  using a toe spring and a walking stick.
His main recreation was his garden.
.Examination. Only the right upper limb was examined and the 

examination was carried out in a warm room.
Shoulder.

Active.

Passive.

Elbow.
~ A ctive.

Passive,

,oSettled in adduction.
Abduction 90°(k). Flexion 50 
Extension kOc (k-r).
Rotation:- ext. 90*̂ 3+■)* in t .  90°(3+-)«
There appeared to be a fibrous contracture at 
about 120 of abduction.

Settled at 20°.
Flex: 20° - fu ll  flexion (k+).
Ext: fu ll  flexion - 1 5 C( 10 .  The la s t  30° of
extension was s t i l l  a l i t t l e  slow.
Ext: fu ll  flexion - h0°(A), k0°- lO^fB).
Flex: 10° - 80° (A), 80c>- fu ll flexion (B-C).



Wrist.
Active.

Passive,

Fingers.

Active.

Passive. 9^

Settled at 60°F. when pronated and 0° when 
Ext: 60CF. - 25':‘E. (b). supinated.
He repeated the extension movement forty times. 
After the twenty f i f th  repetition  he could not 
extend i t  past 0C but at the fourtie th  
repetition  th is  range of movement was s t i l l  
very strong (V) and showed no sign of t i r in g .
Flex* 0° -  60®F. (b+J...
S u p in a t io n .  1CT » 1 3 0  ( g + i .
Pronation. 13 c0 - 10 *' (*]*")•
Adduction & Abduction. 5°- i0 c
Ext: 60cF. - 3Cf:E. (A). 20*3. - 60°E. (C~D)#
Flex: 60CE. - 6Ce,F. (A).
Other movements showed moderate spastic ity  
outside the active ranges.

Settled If* - 1” from palm with the thumb 
resting against the forefinger.
Ext: Disappointingly, there was some loss in

active finger extension. After gripping 
two fingers firmly he could relax quickly, 
but he could then extend them only 2" - 
3,f (?th - 2nd) from the palm. The thumb 
could also be extended about |-M from t h e  
forefinger.

Flex: His grip remained very strong.
50° (A), 50° - 0 e (C-D).o

EIGHTY-FIBST WEEK. ( 2 5 .5 .5 7 )

He had worn no appliance since the la s t  examination. 
He had been using his hand as much as possible. His general 
health was good and he was able to walk about one mile each day,

FINAL EXAMINATION fori the above date.)

The gain in elbow and wrist extension had been 
retained unaltered. Finger extension was a l i t t l e  b e tte r ,
2 i n - 3i"' ( 5 t h  -  2nd) from the palm. He cou ld  extend  the  
thumb I t "  from the s id e  o f  the  index  f i n g e r .  Shoulder  
movement showed no m a te r ia l  change s in c e  the previous exami
n a t io n .

This patient had his wrist flexors stretched for a 
period of seven months. He thereafter retained a gain in a ttive  
extension to the functional angle (3 0 ° extension) for two years 
and three months after stretch was discontinued. His elbow 
flexors were stretched for a period of five months and he 
retained a gain in active extension to 1 5 * (compared to 50° 
before stretch) for one year and one month after stretch was 
suspended. The finger flexors were extended for nine months 
but despite the prolonged stretch gain in active extension was



°[ 8
x/as l e s s  good th a t  th a t  a t  the proximal j o in t s .  Nevertheless 
a useful gain (2M - 3lf) was maintained for ten months a f te r  
s t re tch  was stopped.

GRAPHS. ( N e x t  P a g e ) .
G r a p h s  o f  c h a n g e s  i n  t h e  a c t i v e  a n d  p a s s i v e  r a n g e  

o f  m o v e m e n t  a t  t h e  e l b o w  a n d  w r i s t  j o i n t s  a r e  a p p e n d e d .  No 
e x a c t  f i g u r e s  w e r e  o b t a i n e d  d u r i n g  t h e  f i r s t  f o u r  m o n t h s  o f  
t r e a t i n g  t h e  x / r i s t  j o i n t ;  t h e r e a f t e r  t h e  g a i n  o f  7 5 °  i n  
a c t i v e  a n d  p a s s i v e  r a n g e  r e m a i n e d  c o n s t a n t  a t  e a c h  e x a m i n a t i o n .

PHOTOGRAPHS.

1 . 2 .
Photographs 1. & 2. show the patient wearing a type (b) 
sp lin t. (Text. p. 95.)

3. *+•

Photographs 3* & b . , (taken on the 25*5.57)* show the 
range of extension which has been retained at fingers, 
wrist and elbow. (Text, p. 97.)
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CASE NO. 2 ,

j |g e #  28 y e a r s *

Sex* Ma^e*

Diagnosis* Bight sided  hemiparesis*

In 193*S at the age o f 7 y ea rs, he had rheum
a t ic  fev er  and chorea* In 1950 he was seen at the
Medical O.P.D. w ith  dyspnoea on exertion  and sign s o f
m itra l s te n o s is  and auricular f ib r i l l a t io n .

In 1953 be had a m itra l valvotomy.

On the 7•‘1 0 .51*- he co llap sed  at work and was 
admitted to  h o sp ita l in  an uneoncious sta te .. He recovered  
conciousness w ith in  a few hours but had a complete f la c c id  
p a r a ly s is  o f  the r ig h t sid e accompanied by aphasia. A 
d iagn osis o f  cerebral embolus from the l e f t  heart was made.

By January 1955, h is  speech had returned to  a 
large  ex ten t and he could express h im self adequately, 
though he spoke haltingly*. He could walk w ith h is  r ig h t  
le g  sp a st ic  in  ex ten sio n , the fo o t being d o rs if lex ed  by 
a toe  sp rin g . There was no u se fu l movement in  the r igh t  
arm* On the 22. *t. 55* s ix  and a h a lf  months a fter  the onset 
o f h is  hem iplegia, (se e  i n i t i a l  examination) a ven tra l 
cock-up w r ist sp lin t  was made and f i t t e d .

He w o re  t h i s  a p p l ia n c e  u n t i l  t h e  27 . 6 * 5 5 ,  on  
w h ic h  d a t e  h e  w a s  a d m it t e d  t o  h o s p i t a l  w i t h  an e p i l e p t i f o r m  
c o n v u l s i o n .  He w a s an  I n - P a t i e n t  f o r  tw o  w e e k s  d u r in g  
w h ic h  t im e  h e  w o re  h i s  s p l i n t  o n l y  a t  n i g h t  -  i . e .  f o r  
8 h o u r s  p e r  day*. T h is  c o n v u l s i v e  e p i s o d e  had  n o  e f f e c t  
u p o n  h i s  h e m ip a r e t i c  s t a t e  and  e x a m in a t io n  on  d i s c h a r g e  
fro m  h o s p i t a l  sh ow ed  n o  c h a n g e  fro m  t h e  e x a m in a t io n  p r i o r  
t o  h i s  a d m is s io n * ,

No further ep isodes interrupted  h is  progress up 
to  the date o f my f in a l  examination on the V .6.57, when 
I  saw him, by arrangement, at the W hittington Hospital*

Other Forms o f Treatment emplbyed prior to  S p lin tin g *.

From the onset o f h is  hem iplegia he was given  
physiotherapy*. Occupational therapy was in s t itu te d  as 
soon as he was able to b en e fit  from i t .

During the month prior to  sp lin tin g  no improve
ment in  the movement o f the upper limb had been noted .
H is walking was continuing to  improve w ith  p ra c tic e .



J o i n t s  S p l i n t e d  an d  T yp e o f  A p p l ia n c e  U s e d .

T h e w r i s t  j o i n t  w a s  s p l i n t e d  i n  3 0 °  e x t e n s i o n  
w i t h  a  v e n t r a l  c o c k - u p  w r i s t  s p l i n t L a t e r  o n ,  e i g h t e e n  
m o n th s  a f t e r  o n s e t ,  w hen  a c t i v e  e x t e n s i o n  o f  t h e  w r i s t  
a p p e a r e d  t o  b e  p e r m a n e n t ly  im p r o v e d , a  w r i s t  and  f i n g e r  
s p l i n t  T yp e ( a )  w a s  f i t t e d  w h ic h  h e l d  t h e  w r i s t  e x t e n d e d  
t o  3 0 °  a n d  t h e  f i n g e r s  i n  l i n e  w i t h  t h e  m e t a c a r p a l  s .

J o i n t s  o b s e r v e d  a s  C o n t r o l s .

T he e lb o w  and f i n g e r  j o i n t s  w e r e  u s e d  a s  c o n t r o l s  
f o r  t h e  w r i s t  j o i n t  d u r in g  t r e a t m e n t  w i t h  t h e  w r i s t  
s p l i n t #  L a t e r ,  w hen  t h e  w r i s t  and  f i n g e r  s p l i n t  w a s  u s e d  
t h e  e lb o w  j o i n t  w a s  u s e d  a s  a  c o n t r o l .

I n i t i a l  E x a m in a t io n

S h o u l d e r #
A c t iv e #

E lb o w #
A c t i v e #

P a s s i v e #

W r is t#

A c t i v e #

P a s s i v e #

F in g e r s #

A c t i v e #

P a s s iv e #

S e t t l e s  i n  a d d u c t io n *  
A b d u c t io n  1 1 0 °  (*+)#. 
F l e x i o n ,  8 0  ( 3 * 3 *  
d o t a t i o n s -  e x t e r n a l  

i n t e r n a l

A d d u c t io n  -  f u l l  (* f+ 3 . 
E x t e n s i o n ,  6 0 °  (* n 3 #

8 r ( $ )

S e t t l e s  a t  35°*
F l e x i o n ,  3 5 ° — f u l l  f l e x i o n  (*+)•
E x t e n s i o n ,  f u l l  f l e x i o n  -  35°
F l e x # ,  3 ?  -  8 0 ° ( A ) ,  8 0 ° -  f u l l  f l e x i o n  ( B ) .  
E x t . ,  F u l l  f l e x i o n  -  8 0 ° ( A ) ,  8 0 ° -  3 0 X (B ) ,

3 0 ‘ -  o ' t c ) . ’

S e t t l e s  i n  6 0 c f l e x i o n  i n  p r o n a t i o n ,  and  
0 °  i n  s u p i n a t i o n ,
E x t . ,  6 0 e F .  - J 0 ° F . ( 3 ) .
F l e x . ,  0 C-  kfT?. (3 + 3 .*  c c 
A d d u c t io n  & a b d u c t io n  2 - 3  ( 2 ) . t  
S u p in a t io n  6 0  ( 3 )*  P r o n a t io n  6 0  ( * f ) .
E x t . ,  6 0 °F . -  kC J .  ( A ) ,  kO°F. -  7 0  B . ( B - C ) .
F l e x . ,  7 0 CE . -  607?* ( A ) .
A b d u c t io n ,  A d d u c t io n ,  s u p i n a t i o n . and  P r o n a t io n  
a l l  sh ow ed  s l i g h t  t o  m o d e r a te  t o n e .

R e s t in g  p o s i t i o n  w i t h  h and  p a s s i v e l y  d o r s i -  
f l e x e d  t o -3 0 c e x t e n s i o n  w as a s  f o l l o w s : -  
£»» -  ( 5 t h  -  2n d ) . .  The thum b w as f l e x e d  

a t  I . P .  j o i n t s  and w a s l i g h t l y  o p p o s e d

Ma i n s t  t h e  f o r e f i n g e r .  ,
e x . ,  -  t h e r e  w a s  a w eak  b u t  u s e f u l  g r i p o( 3 ^ ) .

E x t . ,  0 °  ( 1 ) .  A b d u c t io n  and A d d u c t io n  0 ( 0 ) .
E xam in ed  w i t h  t h e  f i n g e r s  f u l l y  e x t e n d e d  a t  
t h e  I* P *  j o i n t s  and  f l e x e d  t o  9 0  a t  t h e  M .P .

jo in ts ^ Q O  _ f u l l  e x t e n s i o n  ( C ) .
F l e x . ,  F u l l  ( A ) .
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R e f l e x e s ^

A l l  m y o t a t i c  R e f l e x e s  on  t h e  r i g h t  s i d e  w e r e  
m o d e r a t e l y  e x a g g e r a t e d  an d  t h e  r i g h t  p l a n t a r  r e s p o n s e  
w a s e x t e n s o r . «

C o - o r d i n a t i o n *
M o d e r a te  d e g r e e  o f  i n c o - o r d i n a t i o n ,  p a r t i c u l a r l y  

w hen  h i s  e y e s  w e r e  c l o s e d *

S e n s a t io n *
No l o s s  t o  t o u c h  o r  p i n - p r i c k  d e t e c t e d *  M u s c le  

an d  j o i n t  s e n s e  a p p e a r e d  i n t a c t .

M e n ta l S t a t e *
C y n i c a l ,  d e p r e s s e d  and  a g g r e s s i v e .

2 n d  WEEK.
lie  h a s  w o rn  t h e  s p l i n t  c o n s t a n t l y  e x c e p t  f o r  10  m i n u t e s ,  
n i g h t  an d  m o r n in g ,  w hen w a s h in g  t h e  h an d  and  fo r e a r m .
He h a s  fo u n d  i t  c o m f o r t a b l e .  T h e r e  a r e  n o  s k i n  
a b r a s i o n s  an d  t h e  s p l i n t  i s  i n  g o o d  c o n d i t i o n .  T h e r e  
a r e  m a rk s  on  t h e  f l e x o r  a s p e c t  o f  t h e  w r i s t  due t o  
t h e  - ^ v e n t i l a t i o n  h o l e s ,  b u t  t h e s e  a r e  n o t  s i g n i f i c a n t .  
Examination,

P a s s i v e .  E x t * .  6 0 ° F r  -  0  ( A ) .  (G a in  *+ 0°).
  0 ° -  3 0 ° E .  ( B ) ,  3 0  B -  7 0  E ( B - C ) .
A c t iv e *  E x t . ,  6 0 CF -  3 0 rJF ( 3 )  (G a in  2 0 ° ) .

kth  WREFT,
Ho c o m p la i n t s *  S k in  c l e a r .  S t i l l  w e a r in g  t h e  s p l i n t  
c o n s t a n t l y .
E x a m in a t io n .   ̂ „ -

P a s s i v e .  E x t . .  6 0  F .  -  2 0  E . ( A ) .  (G a in  6 0 ° ) .
2 0 ° -  E* r  7 0 ® E .(B -C ) .  ,  ^ _

A c t iv e *  E x t . ,  oO F #. -  0  ( 3 ) .  (G a in  5 0 ^ .

6t h  WEEK*
No d e t e r i o r a t i o n  o f  s p l i n t .  S k in  c l e a r . .  S t i l l  

w e a r in g  i t  c o n s t a n t l y *

E x t .  6 0 ° F .  -  M )E ..  ( A ) . .  (G a in  8 0 * ) . .
  iK f-Bl -  7 0 ° E .  ( B ) !

A c t i v e * E x t . ,  6 0 ^ . .  -  20  s .  ( 3 )  (G a in  7 0  ) .

9 t h  WEEK. ,  ^ „
S t i l l  w e a r in g  i t  c o n s t a n t l y  w i t h o u t  c o m p la in t .  He 
c o u ld  u s e  h i s  h and  m uch b e t t e r  w h i l e  w e a r in g  t h e  s p l i n t  
an d  h e  w a s  r e s i s t a n t  t o  my i n s t r u c t i o n s  t o  b e g in  l e a v i n g  
i t  o f f  2 h o u r s  p e r  d a y .
E x a m in a t io n . 6 . .0 __e>

P a s s i v e .  6 0  F.« -  *+5 B* ( A ) .  (G a in  8 5  ) .  E — 7 0  E .
F l e x . ,  7 0  E . -  6 0  F .  ( A ) .  e ( B ) .

A c t iv e *  E x t .  6 0 ° F .  -  3 0 ° B . ( 3 ^ ) .  ( Ga i n  8 0  ) .
The m ovem ent i s  r a t h e r  s lo w .  R e p e a te d  
t w e lv e  t i m e s .  The g r i p  i s  m a t e r i a l l y
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im p r o v e d  (*+); p e r h a p s  due t o  i n c r e a s e d  
u s e  o f  h i s  hand*.
F l e x . ,  0 °  -  b y  ( 3 + - ) .

I t  w i l l  h e  s e e n  fro m  t h e s e  f i g u r e s  t h a t ,  i n  t h i s  
c a s e ,  t h e  r e l e a s e  o f  sp asm  i n  t h e  f l e x o r s  w a s  n o t  a c c o m p a n ie d  
b y  a n y  d e t e c t a b l e  i n c r e a s e  o f  t o n e  i n  t h e  e x t e n s o r s  o r  
Ms t i f f n e s s ” o f  t h e  j o i n t  d u e t o  i m m o b i l i s a t i o n  -  a s  
o c c u r r e d  i n  som e c a s e s .

1 2 t h  WEEK.
My i n s t r u c t i o n s  t o  l e a v e  o f f  t h e  s p l i n t  f o r  2 h o u r s  
p e r  d a y  w e r e  n o t  c a r r i e d  o u t ,b e c a u s e  t h r e e  d a y s  a f t e r  
t h e  l a s t  e x a m in a t io n  h e w a s a d m it t e d  t o  h o s p i t a l  
f o l l o w i n g  a  c o n v u l s i v e  e p i s o d e  ( s e e  H i s t o r y ) ,

D a r in g  h i s  s t a y  i n  h o s p i t a l  an d  s i n c e  d i s c h a r g e  h e had
w o rn  t h e  s p l i n t  o n ly  d u r in g  t h e  n i g h t .

S k in  c l e a r .  P o ly u r e t h a n e  l i n i n g  o f  s p l i n t  s t i l l  w e l l  
a t t a c h e d  t o  t h e  p o l y t h e n e  b u t  i t  r e q u i r e d  w a s h in g .

P a s s i v e  a n d  a c t i v e  m ovem ent r e m a in e d  t h e  sa m e .

He w a s  i n s t r u c t e d  t o  c o n t in u e  t o  w ea r  t h e  s p l i n t  o n l y  
a t  n i g h t ,

2 7 t h  WEEK-
I  l o s t  s i g h t  o f  t h i s  p a t i e n t  f o r  1 ? w e e k s  and  he g a v e  
t h e  h i s t o r y  t h a t  d u r in g  t h e  w h o le  o f  t h a t  p e r i o d  he had  
n o t  w o rn  t h e  s p l i n t  a t  a l l ,  “ e  d id  n o t  s e e  a n y  p o i n t
i n  w e a r in g  i t  a s  he w a s a b le  t o  e x t e n d  h i s  w r i s t
v o l u n t a r i l y  a s  m uch a s  h e w a n t e d .

E x a m in a t io n .^  ^   ̂ _  3 0 CE . ( A ) .  (G a in  7 0 c > .
3 0 CE . -  7 0 CB . ( B ) ,

F l e x . ,  7 0 CE . -  6 0 CF . ( A ) .
A c t i v e .  E x t . ,  6 0 CF „ -  3 0 ° E . ( 3  ) (G a in  8 0  ) .

T h is  m ovem en t i s  s t i l l  r a t h e r  s lw w ly
p e r fo r m e d  th o u g h  h e w a s  a b le  t o  r e p e a t  i t  
t w e l v e  t im e s  b e f o r e  f a t i g u e  o c c u r r e d ,  and  
he w a s  a b le  t o  do t h i s  a t  i n t e r v a l s  
t h r o u g h o u t  a  3  h o u r  p e r i o d  i n  t h e  D e p a r t 
m e n t , He h ad  m a in t a in e d  a  f ir m  g r i p  (* * ) .  
F in g e r  m ovem ent -  a s  a t  i n i t i a l  e x a m in a t io n .  
No f l i c k e r  o f  a c t i v e  e x t e n s i o n .
A c t iv e  e lb o w  e x t e n s i o n  im p r o v e d  t o  2D°
'■Gain 1 5 ° ) .  P A efeive m ovem ent -  n o  c h a n g e .

H is  a c t i v e  w r i s t  e x t e n s i o n  a p p e a r e d  t o  h a v e  b e e n  
m a in t a in e d  f o r  15  w e e k s  f o l l o w i n g  t h e  d i s c a r d i n g  o f  h i s  
w r i s t  s p l i n t .  He w a s ,  h o w e v e r ,  d i s a p p o i n t e d  t h a t  h e  w a s  
s t i l l  u n a b le  t o  e x t e n d  h i s  f i n g e r s  and  he a g r e e d  t o  w ea r  
a  n ew  s p l i n t  w h ic h  w o u ld  k e e p  h i s  f i n g e r s  e x t e n d e d .
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A w r i s t  and  f i n g e r  s p l i n t  ( t y p e  A) w a s  made 
and  f i t t e d .  T h is  h e l d  t h e  w r i s t  a t  3 0 ° e x t e n s i o n ,  t h e  
f i n g e r s  i n  l i n e  w i t h  t h e  m e t a c a r p a l s  an d  t h e  thum b  
f u l l y  e x t e n d e d .

2 9 t h  MEEK.
He h ad  n o t  fo u n d  t h e  s p l i n t  c o m f o r t a b le  b u t  h ad  w orn
i t  c o n s t a n t l y .  S k in  c l e a r .
W fr is t . P a s s i v e  an d  a c t i v e  m ovem en t r e m a in e d  t h e

sam e i n  r a n g e  a s  a t  t h e  l a s t  e x a m in a t i o n ,  
b u t  h i s  w r i s t  e x t e n s i o n  w a s  a  r a t h e r  q u ic k e r
m ovem en t*  He r e p e a t e d  t h i s  m ovem en t 2 0
t i m e s  b e f o r e  i t  ‘ f a t i g u e d * .

F i n g e r s .  The f i n g e r s  s e t t l e d  a t  1 “' -  3 “ ( 5 t h  -  2 n d )
fr o m  p a lm . Thumb l i g h t l y  o p p o s e d .

P a s s i v e .  O n ly  t h e  l a s t  20s  o f  f u l l  e x t e n s i o n  
sh ow ed  s l i g h t  s p a s t i c i t y  ( B ) .

A c t i v e .  A f t e r  g r i p p i n g  t h e  e x a m in e r * s  f i n g e r  
t i g h t l y ,  t h e  f i n g e r s  r e l a x e d  on  
command t o  -£** -  2 M fro m  t h e  p r o x im a l  
p a lm a r  c r e a s e .  From t h i s  p o s i t i o n  o f  
r e l a x a t i o n  t h e r e  w a s  n o  f l i c k e r  o f  
a c t i v e  e x t e n s i o n .

T h is  s p l i n t  had  had  t h e  p o ly u r e t h a n e  l i n i n g  rem o v ed  
b e f o r e  f i t t i n g .  T h is  h ad  b e e n  d o n e  a s  an  e x p e r im e n t  t o  s e e  
i f  i t  w o u ld  b e  s u f f i c i e n t l y  c o m f o r t a b le  t o  w e a r  w i t h o u t  
i t s  l i n i n g .  T he p a t i e n t  w a s  m o st  a g g r e s i v e  a b o u t  t h i s  l a c k  
o f  p a d d in g ,  an d  th r e w  t h e  s p l i n t  d ow n , s a y in g  t h a t  h e  w o u ld  
n e v e r  w e a r  i t  a g a i n ,  and  d em a n d in g  a  n ew  p a d d e d  s p l i n t ,
( s e e  M e n ta l  S t a t e ) .

I  c o n s i d e r e d  t h a t  h e  w a s  t o o  u n s t a b l e  t o  c o n t in u e  
s p l i n t i n g  an d  n o  a p p l ia n c e  w a s  g i v e n  h im . I  d id  n o t  s e e  
him  a g a in  u n t i l  t h e  20 . 3 . 56 .  ( 5 6 t h  w e e k ) .

56th WEEK,
He h a d  now  w orn  n o  s p l i n t  f o r  3 5  w e e k s  e x c e p t  f o r  tw o  
w e e k s  (  w e e k s  27 and  28 ) .
M r i s t .

P a s s i v e .  E x t .  6 0 ? F . -  5 0 °l£  ( A ) .  (G a in  8 0  ) ,
--------------- 5 0  E . -  7 0  B . ( B ) .

F l e x .  7 0 CE . -  6 0 ° F .  ( A ) .
A c t i v e .  E x t . ,  oO cF . -  25C'B* (3 + J  (G a in  75 )•• He

r e p e a t e d  t f t i s  m ovem ent 25  t im e s  b e f o r e  i t  
f a t i g u e d .  The m ovem ent w a s l i v e l y  
d u r in g  t h e  f i r s t  20 m o v e m e n ts .
F l e x . ,  0 °  -  5 0 ° ( 3 ^ .

El how & S h o u ld e r  m o v em en ts  sh ow ed  n o  im p ro v em e n t i n
  active  o r  p a s s i v e  m o v em en t.

F i n g e r s .  S e t t l i n g  p o s i t i o n  l**f -  2^** ( 5 t h  -  2 n d ) .
Thumb i n  m id  o p p o se d  p o s i t i o n  l y i n g  
l i g h t l y  a g a i n s t  t h e  f o r e f i n g e r .  T h ey
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r e g a i n e d  t h i s  p o s i t i o n  o n  r e l a x i n g  
a f t e r  g r i p p i n g  my tw o  f i n g e r s ,  b u t  n o  
a c t i v e  e x t e n s i o n  w a s  s e e n  i n  e i t h e r  
f i n g e r s  o r  thum b*

H is  m e n t a l  c o n d i t i o n  seem ed  m uch im p r o v e d  and  
a -n e w  w r i s t  an d  f i n g e r  s p l i n t  ( t y p e  B ) w a s  made and  f i t t e d *  .
He w a s  t o l d  t o  w e a r  i t  c o n s t a n t l y *  T h is  s p l i n t  h e ld  t h e  
w r i s t  a t  30 e x t e n s i o n  and t h e  f i n g e r s  i n  l i n e  w i t h  t h e  
m e t a c a r p a l s .

M Sth W eek.
He h a d  f o u n d  t h e  n ew  s p l i n t  c o m f o r t a b le  and  had  w orn  
i t  c o n s t a n t l y ,  ^ h e r e  w e r e  n o  s k i n  a b r a s io n s *
W r i s t .  A c t i v e  an d  p a s s i v e  m o v em en ts  sh o w ed  n o  c h a n g e .
F i n g e r s .  S e t t l i n g  p o s i t i o n  l £ tf -  3 ft ( 5 t h  -  2n d )  fro m

p r o x im a l  p a lm a r  c r e a s e .  T h ey  r e g a i n e d  t h i s  
p o s i t i o n  on  r e l a x i n g  a f t e r  g r i p p in g  my tw o  
f i n g e r s .  The thum b a l s o  r e g a i n e d  i t s  
o r i g i n a l  p o s i t i o n .

P a s s i v e .  T h e r e  w a s  o n ly  s l i g h t  t o n u s  (B )  d u r in g  
t h e  l a s t  2 5 c fcd f u l l  e x t e n s i o n *

A c t i v e .  The 5 t h ,  *+th and  3 r d  f i n g e r s  e x t e n d e d  5 ° ( 3 ) .  
The 2n d  f i n g e r  ( f o r e f i n g e r )  e x t e n d e d  t o  
1 0  -  1 5 °  o f  f l e x i o n  a t  t h e  M .P* an d  I .  P . 
j o i n t s  (3+-)*  T h is  m ovem ent w a s q u i t e  
l i v e l y .
T h u m b:- n o  e x t e n s i o n  a t  M .P* j o i n t  b u t

t h e  I . P .  j o i n t  e x t e n d e d  t o  a lm o s t  
f u l l  e x t e n t  ( 3 ^ .

50th week;-
S t i l l  w e a r in g  t h e  s p l i n t  c o n s t a n t l y .  S k in  c l e a r .

W r i s t .  A c t i v e  an d  p a s s i v e  m ovem ents^ -  n o  c h a n g e
e x c e p t  f o r  1 0 °  m ore r a n g e  © f n o r m a l t o n e  on  
p a s s i v e  m o v em en t.

F i n g e r s .
P a s s i v e .  E x t e n s io n  m e e t s  n o r m a l t o n u s  (A )  t o  

f u l l y  e x t e n d e d  p o s i t i o n *
A c t i v e .  No c h a n g e  fro m  l a s t  e x a m in a t io n .

He h a d  now  w orn  t h e  w r i s t  and f i n g e r  s p l i n t  c o n s t a n t l y  
f o r  o v e r  7  w e e k s .  Thumb p i e c e  t e n d e d  t o  s l i p  down  
o v e r  t h e  t e r m i n a l  p h a ly n x  and t h i s  h a s  b e e n  a l lo w e d  t o  
f l e x *  A p p r o p r ia te  a d ju s tm e n t  w a s m a d e .
W r i s t .  A c t iv e  and  p a s s i v e  m ovem ent sh ow ed  l i t t l e  

c h a n g e *
F i n g e r s .  P a s s i v e  e x t e n s i o n  m et w i t h  n o rm a l t o n u s  (A ) t o  

f u l l  e x t e n s i o n .  ^
A c t iv e  e x t e n s i o n  had  im p r o v e d  a  l i t t l e  i n  t h e  
m e d ia l  t h r e e  f i n g e r s *  T h e s e  now e x t e n d e d
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1 0 °  -  1 5 c( 5 t h  -  3 r d )  a t  t h e  M .P . an d  I . P .  
j o i n t s #  E x t e n s i o n  o f  t h e  f o r e f i n g e r  w a s  
a  l i v e l y  m ovem en t an d  w a s c a r r i e d  t o  w i t h i n  
1 5 °  -  2 0 °  o f  f u l l  e x t e n s i o n  a t  t h e  M#p # 
j o i n t ,  a n d  t o  f u l l  e x t e n s i o n  a t, t h e  I . P .  j o i n t #

I  w a s  u n a b le  t o  f o l l o w  c l o s e l y  t h i s  p a t i e n t ' s  
f u r t h e r  p r o g r e s s .  I  i n s t r u c t e d  him  t o  b e g i n  l e a v i n g  t h e  
s p l i n t  o f f  p r o g r e s s i v e l y ,  b h o u r s  m ore e a c h  w e e k ,  u n t i l  
h e w a s  n o t  w e a r in g  i t  a t  a l l  d u r in g  t h e  16  h o u r s  o f  day#
T h is  w o u ld  o c c u p y  ^  w e e k s#  He w a s t h e n  t o  d i s c a r d  t h e  s p l i n t .

I  n e x t  saw  him  on  t h e  2 8 . 8 # 5 6  (w e e k  7 0  — b y  
s p e c i a l  a r r a n g e m e n t .

7 0 t h  WEEK,
He g i v e s  t h e  h i s t o r y  t h a t  h e  c a r r i e d  o u t  my

i  i n s t r u c t i o n s  c a r e f u l l y .  He had  d i s c a r d e d  t h e  s p l i n t
f o r  t h e  p a s t  1 3  w e e k s#  M e n ta l s t a t e  m ore n o r m a l n o w .
WgiSt#

P sssivc*

A c t i v e .

F ingers.
- P a s s i v e .

A c t iv e #

NINETY-SIXTH WEEK#
He had worn no appliance for th ir ty  nine weeks. 

Occupational therapy had been continued throughout that 
p e r i o d  and he had used his hand freely at a l l  times.

Elbow Settled at 35°flexion..
Active. Flex: 3?° ~ fu ll  flexion (h-+~).

Ext: fu ll  flexion -
Passive. Flex: 3 5 ° -  9 0 ° ( A ) ,  9 Q ° -  fu ll  flexion ( B ) .

Ext: fu ll  flexion - 70  (A), 7 0 °  -  0 ° ( B ) .

E x t .  6 0  F . M )°E . ( A ) .  (G a in  8 0  )
lfO°E# -  7 0 ° B . ( B ) .

F l e x .  7 0 ° E . -  6 0 °F . ( A ) .
E x t .  6 0 ^ F . -  C 3 r ) .  (G a in  9 0  )
F l e x .  bO°E. -  6 0 °F# lb) .
Th e  e x t e n s o r  m ovem en t w a s l i v e l y  and  
s t r o n g  an d  w a s r e p e a t e d  3 0  t i m e s .  I t  d id  
n o t  seem  t o  b e  w e a k e n in g  e v e n  a t  t h e  30 t h  
m ovem ent b u t  t h e  p a t i e n t  r e f u s e d  t o  g o  
o n  a n y  l o n g e r .

E x t e n s io n  t o  3 0 °  m et w i t h  n o r m a l r e s i s t 
a n c e  ( A ) .  From t h e r e  t o  f u l l  e x t e n s i o n  
t h e r e  w a s  s l i g h t  r e s i s t a n c e  (B > #
T he f o r e f i n g e r  e x t e n d e d  t o  2 0  f l e x i o n  
a t  t h e  M .P . j o i n t  and  f u l l y  a t  t h e  I . P .  
j o i n t .  The m id , r i n g  and  l i t t l e  f i n g e r s  
e x t e n d e d  t o  35’°* 35°  and  b5°  r e s p e c t i v e l y  
a t  t h e  M .P . j o i n t s  and  a lm o s t  f u l l y  a t  
t h e  I . P .  j o i n t s  o f  t h e  m id  and r i n g  
f i g g e r s ,  b u t  t o  l e s s e r  e x t e n t  a t  t h e  I . P .  
j o i n t  o f  t h e  l i t t l e  f i n g e r .



Shows th e  p a t ie n t  wearing h is  type (a ) s p l i n t  -  unpadded.
( T e x t ,  p .  1 0 3 )

I O b

W rist. Settled  at bQ flexion when pronated and
20° extension when supinatecUl 

Active. Ext: bO°F. ~ 50°E. (b) (Gain 100°). He
repeated th is  sixty times without fatigue. 

Flex: 20° E. - 50 °F. (b).
Supination 0 ° ^  110° (3+).
Pronation 110" - 0° (b). o
Abduction and adduction 10 0 - 15 (3*)*

Passive.Ex t: b0* - 60 0 (A) (Gain 100°), 60° - 80* (B-C).
Flex: 80°E. - 50°F. £a) •
Supination 0C; - 120" (A), 120° - 160 '(B-C). 
Pronation 160° - 0° (A). ,
Abduction and adduction 10" - 15  " (A).

Fingers. Settled l ‘f - 2n (5th ~ 2nd) with the thumb 
slig h tly  flexed and opposed.

A c t i v e .  Full e x t e n s i o n  a t  I.P . a n d  t o  20^ at t h e  M.P.
jo in ts  (b), (5th - 3rd). The forefinger could be
fu lly  extended. The thumb extended fu lly .
The grip was firm (b) and could be released 
quickly on command to extend the fingers and thumb 

Passive.Almost fu ll .extension could be obtained without 
ld s» i stance

ONE HUNDRED & TENTH WEEK.
At th is  examination the findings were similar to those 

found at the previous rexamination - within the lim its of 
experiment al erro r.
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CASE No. 3.

Ag£.

S e x ,

38  y e a r s *  

F em a le*

C o m p la in t* . C h r o n ic  r e s i d u a l  h e m ip a r e s i s  o f  t h e  r i g h t  s i d e *  
( D u r a t i o n ,  t h r e e  y e a r s  and  t h r e e  m o n t h s . )

H i s t o r y *

When s h e  w a s  s i x  y e a r s  o f  a g e  t h e  p a t i e n t  
c o n t a c t e d  r h e u m a t ic  f e v e r .  She r e c o v e r e d  fro m  t h i s  and  
r e m a in e d  w e l l  u n t i l  t h e  a g e  o f  3 5  y e a r s ,  w hen  o n  t h e  
m-.h-*52 s h e  c o l l a p s e d  s u d d e n ly  and  w a s a d m it t e d  t o  h o s p i t a l  
i n  an  u n c o n c io u s  s t a t e .  She r e c o v e r e d  c o n c i o u s n e s s  w i t h i n  
2k h o u r s  an d  w as fo u n d  t o  h a v e  a  c o m p le t e  r i g h t  h e m ip le g ia  
and  m o to r  a p h a s ia *  T h e r e  w a s  a  r u m b lin g  d i a s t o l i c  m urm er 
h e a r d  o v e r  t h e  m i t r a l  a r e a .  No e v i d e n c e  o f  C *C .F* A 
d i a g n o s i s  o f  c e r e b r a l  e m b o lu s  fro m  t h e  l e f t  h e a r t  w a s m a d e .

S p a s t i c i t y  d e v e lo p e d  i n  b o t h  u p p e r  an d  lo w e r  l im b s  
o f  t h e  r i g h t  s i d e  w i t h i n  a  f e w  d a y s ,  and  t h e  r e f l e x e s  b ecam e  
e x a g g e r a t e d .

P h y s io t h e r a p y  w as g i v e n  h e r  an d  b y  t h e  t im e  o f  
d i s c h a r g e ,  on  t h e  1 9 * 7 * 5 2 ,  sh e  c o u ld  w a lk  w i t h  a  t o e  s p r in g  
and  sh e  w a s a b le  t o  m ove t h e  arm a t  s h o u ld e r  and  e lb o w .  
M ovem ent o f  w r i s t  and  f i n g e r s  r e m a in e d  a lm o s t  c o m p le t e ly  
a b s e n t .

On t h e  1 0 . 1 1 . 5 2  s h e  w a s r e a d m it t e d  w i t h  a  p u lm o n a r y  
i n f a r c t *  She w a s  d is c h a r g e d  on  t h e  7*2*-53*

S h e h ad  n o  m ore e p i s o d e s  and w hen f i r s t  s e e n  i n  
t h e  D e p a r tm e n t on  t h e  2 0 .9 * 5 ^  h e r  c o n d i t i o n  w as d e s c r i b e d  
a s  f o l l o w s r -  " S t i l l  h a s  d i f f i c u l t y  i n  w a lk in g .  T h ere  i s  r i g h t  
f a c i a l  w e a k n e s s ,  s p e e c h  i s  f a i r *  The r i g h t  arm i s  w a s te d  
and  t h e  r i g h t  hand  i s  c o l d  and  b l u e .  F a i r  g r i p  b u t  n o  
e x t e n s i o n  o f  f i n g e r s *  She a b d u c t s  t h e  arm q u i t e  w e l l * ”

W a lk in g  e x e r c i s e s  and  e x e r c i s e s  f o r  h e r  arm and  
hand  w e r e  com m enced* H e a t and  p a s s i v e  m ovem ent w ere  a l s o  
g i v e n  t o  t h e  u p p e r  lim b .-

T h is  t r e a t m e n t  c o n t in u e d  u n t i l  t h e  ^ * 3 * 5 5  b u t  n o  
im p r o v e m e n t r e s u l t e d  i n  t h e  arm and  h and  th o u g h  h e r  w a lk in g  
d id  im p r o v e *

On t h e  1 2 V 7 .5 3  s h e  u n d e r w e n t  m i t r a l  v a lv o t o m y .



O c c u p a t io n a l  T h e r a p y  w a s p r e s c r i b e d  t o  e n c o u r a g e  h e r  t o  
make u s e  o f  t h e  s l i g h t  g r lp r  i n  h e r  r i g h t  h an d*

B e tw e n  t h e  ** .3 * 5 5  and  t h e  1 1 * 5 . 5 5  f o u r  s t e l l a t e  
g a n g l i o n  b l o c k s  w e r e  p r o d u c e d  a t  i n t e r v a l s  o f  tw o  w e e k s  
i n  an  A tte m p t  t o  im p r o v e  t h e  v a s o m o to r  t o n e  o f  t h e  v e s s e l s  
o f  h e r  h an d  and arm* O n ly  a  s l i g h t  im p r o v e m e n t r e s u l t e d .

O th e r  F orm s o f  t r e a t m e n t  e m p lo y e d  p r i o r  t o  S p l i n t i n g .

P h y s i o t h e r a p y ,  o c c u p a t i o n a l  t h e r a p y  an d  s t e l l a t e  
g a n g l i o n  b l o c k s  w e r e  u s e d  a s  d e s c r i b e d  a b o v e .

J o i n t s  t r e a t e d  and  t y p e  o f  a p p l i a n c e  u s e d .

G fcly t h e  w r i s t  j o i n t  w a s  s p l i n t e d .  The a p p l i a n c e  
u s e d  w a s  a  v e n t r a l  w r i s t  s p l i n t .

J o i n t s  o b s e r v e d  a s  C o n t r o l s .

The f i n g e r s ,  t h e  e lb o w  an d  t h e  s h o u l d e r .

IN ITIA L EXAMINATION* 1 5 * 7 . 5 5 .

S h o u ld e r .  S e t t l e d  i n  a d d u c t io n .
A c t i v e .  A b d u c t io n  1 0 0 c ( 3 + ) .  A d d u c t io n  -  f u l l  (*+),

F l e x i o n  6 0 °  (3 + v *  E x t e n s i o n  lf-5°Clf ) .  
R o t a t i o n s -  e x t e r n a l  9 0 °  ( 3 + ) *  

i n t e r n a l  90°  ( 3 + ) *
P a s s i v e .  A b d u c t io n .  0 ° ~ 1 1 0 ° ( A ) ,  H O ^ -lifO  ( B - C ) *

C o n t r a c t h r e  a t  l^K)** 
A d d u c t io n .  l^ O * -  0 c,( A ) . . o 0
F l e x io n *  0 ° -  6 0 ’(A > , 6 0  -  1 1 0 ( B - C ) .

C o n t r a c t u r e  a t  1 1 0*45 
E x t e n s io n s  O' -  *f5L( A ) .  **5°- 7 ° ° ( B ) *

^ lb o w .  S e t t l e d  ap 30^ *
A c t i v e .  F l e x s  3 0  -  f u l l  f l e x i o n ^  (*»•)*

E x t :  f u l l  f l e x i o n  -  30" ( 3 ) *
P a s s i v e .  F l e x :  3 0 c -  f u l l  f l e x i o n  ( A ) .  .

E x t s  f u l l  f l e x i o n  -  *+0 ( A ) t  uo -  io

(.  S e t t l e d  i n  5  ̂ f l e x i o n  w i t h  , h an d  p r o n a t e d
and  a t  1 0  ^ f l e x i o n  w hen  s u p i n a t e d .

A c t i v e .  F L ex s 1 0 C;F . -  ^ 5 ° F . ~ ( 3 + ) .
f e t e  -  3 0 ° F .  ( 3 ) .  0 o

A b d u c t io n  and  a d d u c t io n  2 -  3  ( 2 ) .  
S u p in a t io n  6 0 o ( 3 )  *
P r o n a t io n  6 0 °  C 3 + 1 .



t o q

P a s s i v e .  E x t*  V ^ F .  -  2 0  E* ( A ) .  2 < f F .  -  70° E . ( B - C ) .  
P I e x t  7 0 °  E . -  b f F . ,  ( A ) .
A b d u c t io n ,  a d d u c t i o n ,  s u p i n a t i o n  and  
p r o n a t i o n * -  s l i g h t  t o  m o d e r a te  to n e * .

F i n g e r s > R e s t i n g  p o s i t i o n ,  w i t h  h and  p a s s i v e l y
d o r s i f l e x e d  t o  3 0  , 5 t h  & V th  f i n g e r s  
1 ” t o d  3 r d  & 2n d  f i n g e r s  2 M fro m  p r o x im a l  
p a lm a r  c r e a s e .  The thum b w a s  o p p o s e d  
an d  f l e x e d ,  t o u c h i n g  t h e  2 n d  f i n g e r • 

A c t i v e .  F l e x *  -  s l i g h t  g r i p  (3 + ) »  E x t*  0  ( 0 ) .
A b d u c t io n  and  a d d u c t io n  0 ^ ( 0 )

P a s s i v e .  F u l l  e x t e n s i o n  c o u ld  b e  o b t a i n e d  ( A - C ) .
F u l l  f l e x i o n  c o u ld  b e  o b t a in e d  ( A ) .

R e f l e x e s .
$ fere  a l l  s l i g h t l y  b r i s k e r  on  t h e  r i g h t *  

C o - o r d i n a t i o n s -  o f  t h e  arm w a s q u i t e  g o o d .

The s p l i n t  w as f i t t e d  and  w a s s e e n  t o  h o ld  t h e  
h an d  e x t e n d e d  t o  2 0 °  e x t e n s i o n .  She w a s  i n s t r u c t e d  t o  
w e a r  i t  2 k  h o u r s  p e r  d a y .

PROGRESS EXAMINATIONS.

1 s t .  WEEK.
No s k i n  a b r a s i o n s .  No o e d e m a . She h ad  fo u n d  i t  
c o m f o r t a b le  t o  w e a r ,  and  h a s  w orn  i t  c o n s t a n t l y  
e x c e p t  f o r  r e m o v a l t o  w a sh  t h e  hand  n i g h t  and  m o r n in g .  
E x a m in a t io n .  c c 0

A c t i v e .  E x t*  k 5  F . -  2 0  F ( 3 ) .  ( B a in  1 0  ) .
P a s s i v e .  E x t :  l*5c -  0  ( A ) ,  (& & in 2 0 ° ) ,  0 ° -  7 0 ° E ( B - C ) .

2n d  WEEK.
No a b r a s i o n s  o r  oed em a*  F in d s  t h a t  s h e  c a n  u s e  h an d  a 
l i t t l e  w h i l e  w e a r in g  s p l i n t  -  h e l p s  h e r  t o  g r i p  t h i n g s  
b e t t e r  -  e . g *  a b o o k . P l e a s e d  w i t h  h e r  a p p l ia n c e  an d  
i n t e r e s t e d  i n  t h e  r e t u r n  o f  a c t i v e  m ovem ent*
E x a m in a t io n .

A c t i v e .  E x t :  k ^ F *  — 1 0  F . ( 3 ) .  (G a in  2 0  ) .
P a s s i v e .  E x t :  k% F . -  1 0  F (A ) (G a in  30  ) .

1 0 CB . -  7 0 ° E . ( B - C ) f

3 rd  WEBK-
No a b r a s i o n s ,  oed em a o r  c o m p la i n t s .  Hand c o l d  and  
r a t h e r  c y a n o s e d  -  a s  u s u a l*
E x a m in a t io n .. .

2 0 ° E . -  7 0 " E . ( B - C ) . .



Ifth  WEEK*
S p l i n t  i n  g o o d  c o n d i t i o n . .  No k i n  a b r a s i o n s .  No oed em a*  
She s t i l l  f i n d s  i t  c o m f o r t a b le  and  w e a r s  i t  c o n s t a n t l y .
To b e g i n  l e a v i n g  o f f  s p l i n t  1  h o u r  p e r  d a y  e a c h  w e e k .  
E x a m in a t io n . 0 0 t,

A c t i v e .  E x t*  W . P .  -  1 0 .  E . ( 3 )  (G a in  b O j .
P a s s i v e .  B x t s  V ^ F .  -  2 0 CE . (A ) (G a in  kO U

2 0 ° E .. -  ? 0 ° i .  (B -C ) ..

To w e a r  s p l i n t  23 h o u r s  p e r  d a y  n e x t  w e e k ;  2 2  h o u r s  p e r
d a y  t h e  f o l l o w l i n g  w e e k , 21  h o u r s  p e r  d a y  t h e  w eek  a f t e r ,  e t c .

5 t h  WEEK.
S p l i n t  i n  g o o d  o r d e r . .  S k in  i s  a  l i t t l e  "soggy*"' i n  
t h e  p a lm . To p ow d er h and  a f t e r  w a s h in g .
E x a m in a t io n . e

A c t i v e .  S x t s  b$ P . -  2 0  S .  (G a in  5 0  ) .
P a s s i v e .  I . S . Q .

6 t h  WEEK.
s p l i n t  l i n i n g  r e q u i r e s  w a s h in g  -  t h i s  w a s  d o n e  i n  t h e  
D e p a r tm e n t  and  t h e  s p l i n t  r e t u r n e d .
E x a m in a t io n .

A c t i v e .  I . S . Q .
P a s s i v e .  W ^ F . -  3 0 ° & ( A ) ,  (G a in  50  ) ,

30° B ,  -  7 0 ^ . ( B ) .

7 t h  WEEK.
No o e d e m a . S k in  -  n . a . d .  S p l i n t  -  n . a . d .
M ovem ent I .S . Q . . ,  e x c e p t  t h a t  a c t i v e  m ovem ent i s  now  3r*v

8 t h  WRETT̂
flo  c h a n g e .  M ovem ent I . S . Q .
M ovem ent a t  e n d  o f  3 h o u r s  i n  t h e  D e p a r tm e n t w i t h  s p l i n t  
o f f  w a s  s t i l l  k5°F. -  2 0 CE . ( 3 + J .
T he p a t i e n t  w as p l e a s e d  w i t h  h e r  p r o g r e s s *  She c o u ld  
u s e  t h e  hand m ore f r e e l y  d u r in g  t h e  f o u r  h o u r s  fr e e d o m  
fr o m  t h e  s p l i n t .

1 0 t h  WEEK.
H as b e e n  w e a r in g  t h e  s p l i n t  1 8  h o u r s  p e r  d a y .  No c h a n g e  
n o t e d  i n  m ovem ent a t  an y  j o i n t .

1 2 t h  WRF.K--
§ k in  n o r m a l .  S p l i n t  i n  g o o d  c o n d i t i o n  e x c e p t  f o r  som e  
y e l l o w  d i s c o l o u r a t i o n  o f  t h e  p o ly u r e t h a n e  l i n i n g .  T he  
p a t i e n t  s a y s  t h a t  s h e  c a n  e x t e n d  h e r  w r i s t  v o l u n t a r i l y  
th r o u g h o u t  t h e  e i g h t  h o u r s  d u r in g  w h ic h  sh e  l e a v e s  o f f  
t h e  s p l i n t .

A t t h i s  s t a g e  i n  h e r  t r e a t m e n t  t h e n a t i e n t  m oved  
h o u s e  o u t  o f  L on d on  and  i t  w as n o t  p o s s i b l e  t o  a r r a n g e



transport to bring her for further examination.

She was instructed to leave off her sp lin t 
progressively, as before, for the next four weeks* One 
month la te r  (16th Week) I received a le t te r  from her which 
said that she had worn the sp lin t as directed and that she 
could extend the w rist at w ill.

In reply, I directed her to wear her appliance 
at night only for the next fortn ight and then to discard 
i t  - i .e .  at the end of the 1 8 th  week of treatment.

.Vfth WEEK.
She was seen at home four months la te r .  At that time 
examination produced the following data:- 
Wrist Jo in t* Settled at 50°F. when pronated.

Active* Ext: JO^F. - 20CE. (3 +) (Gain 50 ).
She repeated th is  movement twenty times 
before i t  tired .

Passive. Ext? JO^F. - hO E. (Gain 60°).

Elbow*
Active.

Passive*

Shoulder.

Fingers*

Settled at 2 ?°.
Flex: 25 - fu ll flexion (V)
Ext: fu ll  flexion - 2?° (3+)«
Flex: 2?° - fu ll  flexion (A). 0
Ext: fu ll flexion ~ ^^ (A ), - 10 (B).

As at in i t ia l  examination.

The grip was firmer. S t i l l  no active 
extension.

99th WEEK.
She was seen again at her home, and gave the history 
that she had been using her hand quite freely .

Shoulder.

Elbow.
Tctige,.

Passive.

Wrist*

Active.

Passive.

Fingers.

Active.

No change. 

Settled at 2 0 \
Flex: 20"' - fu ll flexion (*+). b 0
Ext: fu ll flexion - 6 r  - 15  ( 3+-).O
Flex: 20~ - fu ll flexion (4 ) .  
Ext: fu ll flexion - >+0o(A), *t0

. O
10 (B),

Settled in 60 flexion when pronated and 
0° when supinaged.
Ext: 60° - 30 (*+). She repeated th is

*+5 times with fatigue.
Flex: 0 - 60* (W.
Ext: 60 F. - hO E. (A), U-0 E. -  70 E .(B -C ).

Settled 1” - 2" (5th - 2nd) with the thumb
a l i t t l e  flexed at the I.P . jo in ts  and
lig h tly  touching the forefinger.
Grip firm (U). Ext: 2n - 3I! C5th - 2nd)
from palm. The thumb also extended some 
i n from the forefinger. i
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CASE N o.U .

AgSi.
Sex.

Complaints

His t o r y

On the be developed a sudden onset of
weakness in  his righ t arm# This progressed, during the 
next few hours, to complete paralysis of the righ t side. 
He did not lose conciousness nor was his speech affected. 
The righ t lower limb became spastic in  extension afte r 
about a week and he was then able to walk. His right 
upper limb remained completely paralysed for some two 
weeks and then recovered slowly over the next two months 
u n til he could use the hand and arm for many simple 
procedures.. He could not however return to his work, 
as a cobbler, as his righ t arm movement was too ataxic 
for the accurate hammer work required in  his trade. (He 
was righ t handed).

Other forms of treatment employed prior to Splinting.

He had not received any special treatment u n til 
six months before I f i r s t  saw him (3*11.55) when he began 
Occupation Therapy (wood-work and basketry). Although he 
was reported to have improved in the quality  of his work 
during these months he s t i l l  lacked suffic ien t dexterity 
for his old occupation.

Jo in ts treated and type of appliance used.

The aim of tre a t
ment was to improve his 
range of finger extension 
(w rist extension was a l
ready adequate) and he was 
f i t te d  with a wrist and 
finger sp lin t (type B) which 
held the wrist extended to 
^0°. The M.P., jo in ts  were 
fu lly  extended and the I.P . 
jo in ts  flexed 10°- 1?°.
(See Photograph opposite)..

Jo in ts observed as Controls.

The shoulder and elbow jo in t on the righ t side.

6*+ years.

Male.

Chronic residual hemiparesis of the righ t side. 
(Duration, one year and two months).



IN IT IA L  EXAMINATION. ^ *11*  5 5 *

O n ly  t h e  u p p e r  l im b  w a s  e x a m in e d  i n  d e t a i l *

B ig h t  U p p er L im b

S h o u ld e r *
A c t iv e *

S e t t l e d  i n  a d d u c t io n .  
A b d u c t io n  1 1 0  {h)._ F l e x :
A d d u c t io n  f u l l  (H -t-). E x t*  66'
8ot&t±ons~ ex tern a l 7®%3) 

in tern a l 7Q (5)*
P a s s i v e * P a s t  t h e  a c t i v e  r a n g e s  a  m o d e r a te

r e s i s t a n c e  w a s  f e l t  a n d  h e  h a d  a  c o n t r a c t u r e  
l i m i t i n g  a b d u c t io n  and  f l e x i o n  t o  1 ^ 5 C*

B ib o w * S e t t l e d  a t  1 ? %
A c t i v e * F I  e x t  f u l l  C 5)*. E x t :  f u l l  f l e x i o n  -  1 ?  ( 4
P a s s i v e *  F l e x :  1 5 ° -  f u l l  f l e x i o n  (A )*. ^

E x t :  f u l l  f l e x i o n  -  50°(AS9 50"- 1 0  ( B ) .

f e i s t * S e t t l e d  i n  ^ f j ^ f l e x i o n  w hen  p r o n a t e d  and
15 e x t e n s i o n  w hen  s u p in a t e d *

A c t iv e *  E x t r  b5°F+ -  3 5 ° 1 . ( 1*4-)*
F l e x :  1 5 °% .-  bOcF.(k+).
A b d u c t io n  5 * 0 A d d u c t io n  1 0  (* * £ ). 
S u p i n a t i o n  IbO (*+)• P r o n a t io n  l*+0 (V*-))* 

P a s s iv e *  E x t :  *f5°F*. -  M T E .C A ), l+0"E* -  6 0 ° E . ( B - C ) .  
F l e x :  6 0 ^ *  -  \ 5 ° F*. ( A ) .
S u p i n a t i o n  m et w i t h  s l i g h t  r e s i s t a n c e  
d u r in g  t h e  l a s t  * * 0 o f  t h e  a r c  b u t  n o  
a b n o rm a l t o n u s  w a s d e t e c t e d  i n  t h e  
r e m a in in g  m ovem en t o f  t h e  j o i n t *

F in g e r s *
A c t iv e *

S e t t l e d  i n -  1  *• fro m  palm *
F l e x i o n  ( g r i p ) . ( * 0 .
E x t*  £ tf -  l £ ” ( 5 t h  - 2 M  f i n g e r s ) -  ( 3 ) .
T he thum b c o u ld  b e  s e p a r a t e d  ■ftt fr o m  t h e  
s i d e  o f  t h e  f o r e f i n g e r  ( 3 ) *  A b d u c t io n  
and  a d d u c t io n  ( 1 )  c

P a s s i v e *  W ith  t h e  M.P*. j o i n t s  f l e x e d  t o  9 0  t h e  
I ..P *  j o i n t s  c o u ld  b e  e x t e n d e d  p a s s i v e l y  
t o  t h e i r  f u l l  e x t e n t  w i t h o u t  r e s i t a n c e .
From t h i s  p o s i t i o n  t h e r e  w as s l i g h t  t o  
ig o d e r a te  t o n u s  (B -C ) f e l t  on  f u l l  e x t e n s i o n ,  

h e r e  w a s  n o  r e s i s t a n c e  t o  f u l l  f l e x i o n *

R e f l e x e s *

s i d e ,
T he d e e p p r e f l e x e s  w e r e  a l l  i n c r e a s e d  o n  t h e  r i g h t  

T he B a b in s k i  t e s t  w a s  p o s i t i v e  on  t h e  r i g h t  s id e * .

C o o r d i n a t i o n *

C o - o r d in a t io n  a t  t h e  l a r g e  j o i n t s  o f  t h e  u p p e r

j



limb was almost normal but movement of the fingers was 
clumsy. Actions such as buttoning his jacket were beyond
him.

Sensation.

The patien t complained of numbness of his fingers 
and objectively there was evidence of reduced sensation 
to pin-prick and lig h t touch in the d ig its . Proprioceptive 
sensation seemed normal.

Mental S ta te .

His morale was good. He was pleasant and co
operative most of the time, though he tended to become 
disgruntled i f  my opinion differed from his own.

18.11.55. Splint made and f i t te d .

PROGRESS EXAMINATIONS.

These were carried out at weeks 1. 3, 7> 8, 9*
10, lif, 17, 18, 19, 22\ 2*+, 3 6 , i»6, 75 and 81.

After the f i r s t  weed of splinting there appeared, 
on superficial examination, to be a marked improvement in 
finger extension - 3lf to lf,f from the palm, but a fte r 
asking the patient to grip tig h tly  and then extend the 
fingers i t  was found that he could not extend them beyond 
the original £’* - l£ ,f. After a minute* s relaxation however 
he could extend them to l£ ” - 31* from the palm. At each 
subsequent examination the degree of true recovery of 
extension was taken as the range immediately a fte r he had 
firmly gripped my two fingers six times. The graph is  
constructed from the figures obtained.

In b rie f , he derived improvement of finger 
extension to such a degree that with the wrist dorsiflexed 
to 30 he could open his fingers and extend his thumb 
suffic ien tly  to carry out many useful a c tiv itie s  - such as 
picking things up. In addition to the increased range, the 
f,quicknesslf of the movement improved concurrently. He was 
one of the few patients in the series to get return of 
useful finger extension and to re ta in  i t .

At the 18th week he discarded the sp lin t, and 
throughout the follow up period he maintained his improvement

At the la s t  follow up examination he could actively 
extend his fingers and thumb an average of 3,f* There was 
normal tonus from 90* - 20°.

WRIST.

Although the w rist jo in t was included in the



s p lin t  i t  was not expected that furth er improvement in  
exten sion  would-be obtained sin ce at 11 I n i t ia l  E x a m in a t io n ” 
exten sion  to  35 was almost normal in  power (*+). This 
proved to  be the ca se .

SPLINT*

The p a t i e n t  c o u l d  p u t  o n  an d  t a k e  o f f  t h e  s p l i n t  
w it h o u t  a s s i s t a n c e #  ( S e e  p h o to g r a p h  o f  m e th o d  u n d e r  
" A p p l ia n c e s 11. )  He w a sh e d  i t  o n c e  o r  t w i c e  a  f o r t n i g h t  
a n d , w hen  d i s c a r d e d  a f t e r  e i g h t e e n  w e e k s  i t  h a d  i n  n o  way- 
d e t e r i o r a t e d  fr o m  i t s  o r i g i n a l  s t a t e  e x c e p t  t h a t  t h e  
p o ly u r e t h a n e  l i n i n g  h a d , a s  u s u a l ,  b eco m e r a t h e r  y e l l o w e d  
i n  c o l o u r .  He fo u n d  t h e  s p l i n t  c o m f o r t a b le  t o  w e a r  a t  a l l  
t im e s #

SKIN & JOINTS*

No s k i n  tr a u m a  o f  a n y lk in d  w a s  s e e n  t h r o u g h o u t  
t h e  p e r i o d  o f  s p l i n t i n g # -  N or w a s  a n y  oed em a o b s e r v e d .  
S t i f f n e s s  o n  f l e x i n g  t h e  M .P . j o i n t s  d id  n o t  o c d u r  i n  
h i s  c a s e  -  a s  i t  d id  i n  som e o t h e r s #  I t  w i l l  b e  s e e n  
fro m  t h e  p h o t o g r a p h  t h a t  t h e s e  j o i n t s  were i n c l u d e d  i n  
t h e  b a n d  o f  p l a s t i c s  e n c i r c l i n g  t h e  f i n g e r s  and  s o  
p r e v e n t e d  fr o m  u n d d e  e x t e n s i o n  s t r a i n  ( s e e  d e s c r i p t i o n  o f  
w r i s t  an d  f i n g e r  a p p l i a n c e ,  t y p e  b . ) #

CONTROL JO IN TS*

No c o n s t a n t  c h a n g e  w a s  fo u n d  i n  t h e  m ovem ent o f  
t h e  e lb o w  o r  s h o u l d e r  t h r o u g h o u t  t h e  p e r i o d  o f  o b s e r v a t i o n .

THE GRAPH*

T h is  r e l a t e s  t h e  i n c r e a s e  i n  r a n g e  o f  a c t i v e  
e x t e n s i o n  o f  t h e  f i n g e r s ,  i n  i n c h e s ,  t o  t h e  t im e  o f  t r e a t m e n t  
and  o b s e r v a t i o n ,  i n  w e e k s ,  an d  a l s o  t o  t h e  num ber o f  h o u r  a  
p e r  d a y  d u r in g  w h ic h  t h e  f i n g e r  f l e x o r s  w e r e  s t r e t c h e d .

T he r a n g e  ( o r d i n a t e )  i s  g i v e n  a s  t h e  d i s t a n c e  
fro m  t h e  p a lm  o f  th e  h an d  t o  w h ic h  t h e  f i n g e r s  c o u ld  b e  
a c t i v e l y  e x te n d e d # . E a ch  i n d i v i d u a l  f i g u r e  i s  a  m ean o f  
t h e  d i s t a n c e  o f  e a c h  f i n g e r  t i p  fro m  t h e  p a lm  and t h e  
d i s t a n c e  o f  t h e  thum b fr o m  t h e  f o r e f i n g e r . .  M ea su rem en t  
o f  t h e s e  d i s t a n c e s  w a s  a  r e l a t i v e l y  s im p le  p r o c e d u r e ,  a  
r u l e r  b e in g  h e l d  b e s i d e  o r  b e tw e e n  t h e  f i n g e r s  an d  i t s  
en d  r e s t i n g  o n  t h e  p r o x im a l  p a lm a r  c r e a s e .  ( S e e  "Exam i
n a t i o n  T e c h n iq u e ” )

c o n t in u e d  o v e r l e a f



As an  e x a m p le

F i n g e r s *

5th..
Vth*
3rd.
2nd.
Thumb.

D i s t a n c e .  

l ,l( >
l i"  )
I f ” )
l £ f» fro m  s i d e  o f  f o r e f i n g e r .

fro m  p r o x im a l  p a lm a r  c r e a s e ,

8 11

T he t o t a l  f i g u r e  i s  t h e n  d i v i d e d  b y  f i v e  and  i n  t h e  a b o v e  
e x a m p le  t h i s  g i v e s  o n e  an d  t h r e e - f i f t h s  o f  an  in c h *  I n  
t h i s  w ay a n  o v e r a l l  p i c t u r e  o f  e x t e n s o r  r a n g e .  d g t g i v e n .  
I t s  l i m i t a t i o n  l i e s  i n  i t s  f a i l u r e  t o  rev&&LA r i n g e r  
m ovem en t*  I n  t h i s  c a s e  a l l  t h e  f i n g e r s  and  t h e  thum b  
im p r o v e d  t o  a n  e q u a l  e x t e n t  co m p a red  tfc t h e i r  o r i g i n a l  
r a n g e .
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CASE No. 5.

A e e « 52  y e a r s .

S e x .  F e m a le .

C o m p la in t .  C h r o n ic  r e s i d u a l  h e m i p a r e s i s  o f  t h e  l e f t  s i d e .  
( D u r a t i o n ,  o n e  y e a r  an d  f o u r  m o n t h s ) .

H ig t& r y .

On t h e  1 5 .8 ^ 5 ^  s h e  c o l l a p s e d  w h i l e  d o in g  h o u s e 
w o r k . S h e w a s  u n c o n c io u s  f o r  f i v e  d a y s .  On r e c o v e r y  o f  
c o n c i o u s n e s s  s h e  h a d  a  c o m p le t e  f l a c c i d  l e f t  h e m i p l e g i a .
H er s p e e c h  w a s  s l i g h t l y  s l u r r e d .  S h e w a s  d o u b ly  i n c o n t i 
n e n t .  S h e w a s  d r o w sy  b u t  o b e y e d  com m ands i f  t h e s e  w e r e  
g i v e n  f o r c e f u l l y .  T h e r e  w a s  v e r y  m ark ed  n u c h a l  r i g i d i t y .  
H er b lo o d  p r e s s u r e  w a s  1 8 0 / 1 2 0 .

S h e  sh o w ed  n o  im p r o v e m e n t o v e r  t h e  w eek  f o l l o w i n g  
r e c o v e r y  o f  c o n c i o u s n e s s .  V e n t r i c u l a r  a e r o g r a p h y  s u g g e s t e d  
t h e  p r e s e n c e  o f  a  l a r g e  c l o t  an d  a t  o p e r a t i o n  o n  t h e  
2 7 # .8 .5k a  l a r g e  r i g h t  s i d e d  c l o t  w a s  f o u n d ,  e x t e n d in g  
i n t o  t h e  f r o n t a l  l o b e .  The c l o t  w a s  e v a c u a t e d .  The  
p a t i e n t  r e c o v e r e d  c o n c i o u s n e s s  r a p i d l y .

A t e x a m in a t io n  o n  t h e  l j . 9 . 5 1* t h e  r i g h t  arm  
w a s s t i l l  f l a c c i d  an d  im m o b ile  b u t  t h e r e  w a s  a  l i t t l e  
v o l u n t a r y  f l e x i o n  ( o n l y )  o f  t h e  l e f t  h i p .  The r e f l e x e s  
o n  t h e  l e f t  s i d e  w e r e  m o d e r a t e ly  e x a g g e r a t e d ,  an d  t h e  l e f t  
B a b in s k i  r e s p o n s e  w a s  p o s i t i v e .  T he p a t i e n t  had  b e g u n  
t o  c o m p la in  o f  p a i n f u l  f l e x i o n  sp a sm s  o f  t h e  l e f t  l e g .
F o r  t h i s  c o m p la in t  s h e  w a s  p u t  o n  f,A r ta n e ,,t.  O ver t h e  
n e x t  f e w  w e e k s  t h e  p a t i e n t  r e p o r t e d  t h a t  t h e  d ru g  w a s  
h a v in g  l i t t l e  o r  n o  e f f e c t  o n  h e r  s p a s m s . She w a s  f i t t e d  
w i t h  a  w a lk in g  c a l l i p e r  o n  t h e  1 1 . 1 1 . 5 W  ^ k i s  s h e  w o re  
d u r in g  t h e  d a y ,  w h i l e  r e c e i v i n g  t r a i n i n g  i n  w a lk in g  b y  
t h e  P h y s io t h e r a p y  S t a f f .  B y t h e  2 5 * 1 1 . 51* s h e  c o u ld  w a lk  
s l o w l y  w i t h  o n e  p e r s o n  s t e a d y i n g  h e r .

H er a b i l i t y  t o  w a lk  im p r o v e d  v e r y  s l o w l y .  She
c o n t in u e d  t o  h a v e  f l e x i o n  sp a sm s ad  ’•M ysoline**' w a s  t r i e d
and  p r o v e d  i n e f f e c t i v e .  B y A p r i l  19559 s h e  h ad  d e v e lo p e d
a  30 C o n t r a c t u r e *  o f  t h e  k n e e  w h ic h  w a s  d eem ed  t o  b e
f i x e d  .and  a  h a m s tr in g  te n o to m y  w a s  c a r r i e d  o u t  o n  t h e  
2 / • h-*5 5 .  The l e g  w a s  k e p t  i n  P l a s t e r  o f  P a r i s  f o r  t e n
d a y s  f o l l o w i n g  o p e r a t i o n .  T h is  w a s  f o l l o w e d  b y  a  r e g im e  
o f  w e a r in g  h e r  c a l l i p e r  d u r in g  t h e  d a y  an d  a p o l y t h e n e -  
p o ly u r e t h a n e  s p l i n t  a t  n i g h t .  ( T h i s  s p l i n t  w ^s m ade b y  
t h e  P h y s io t h e r a p y  S t a f f  an d  I  d i d  n o t  h e a r  o f  i t  s o o n  
e n o u g h  t o  i n c l u d e  t h e  f u r t h e r  p r o g r e s s  o f  t h e  k n e e  j o i n t
i n  t h i s  s e r i e s . )  The p a t i e n t  w a s  a  v e r y  p o o r  h i s t o r i a n



and when questioned some months l a t e r ,  a t o  whether 
o r  not her nocturnal flexion spasms had abated afte r 
wearing the p la s tic  s p l i n t  a t  n i g h t ,  she w a s  unable to 
give a re liab le  account,. However, she did say then 
(1 8 . 8 . 55) tha t she had had only "occasional spasms 
recen tly .n By that date she could walk safely on her own 
wearing the ca lliper a n d  u s i n g  a  walking stick .

Other forms of treatment employed prior to Splinting.

To a large extent her reh ab ilita tio n  orogramme 
was directed towards r e c o v e r y  of unassisted walking. She 
did, however, receive a certain  amount of atten tion  (heat 
and passive m o v e m e n t s )  to her a r m  in  the six months 
following admission t o  hospital, but as no improvement 
whatsoever r e s u l t e d  th is  was discontinued. .

Jo in ts treated  and type of appliance used.

Only the elbow jo in t was splinted and the fingers, 
wrist and shoulder j o i n t s  w e r e  u s e d  a s  controls.

INITIAL EXAMINATION 6.-12. 55.

Only the upper limb was examined in d e ta il. There 
was so l i t t l e  active movement present and such a marked 
degree of spastic ity  that I propose to condense the findings 
at th is  examination into a short paragraph.

At the shoulder jo in t there were about b0° -  60c 
of abduction, flexion, extension and external ro tation  
(power 3+). Passive movement, past these ranges, met with 
marked sp as tic ity ? and there appeared to be a fibrouso 
contracture lim iting flexion and abduction to some 85°*

The elbow se ttled  a t '80* and there was some 1G'J -  15° 
of active flexion but no active extension. I t  could be 
passively extended (D) to 15* snd from there she could 
actively flex  the forearm to 100°(3*O. Passive flexion 
from 100° to fu ll  flexion met with marked resistance, (D).
From the fu lly  flexed position i t  could be actively extended 
to 80°*

The wrist se ttled  at *+0° flexion in the fu lly  
pronated position and from there the only active movement 
was 15° - 20° of extension (3). Passive extension was 
strongly resisted  (D). The fingers were clenched in  the 
palm with the thumb flexed under them. No active extension 
was present but she had quite a firm grip when two examining 
fingers were pushed into her palm. Flexion spasm of the 
fingers was intense (E) and fu ll  passive extension could not 
be obtained with the wrist dorsiflexed to 30°»



R e f le x e s .
These were a ll exaggerated on the le f t  side.

The B a b in sk i t e s t  was p o s i t i v e  and the  abdominal r e f l e x e s  
were absen t on that side of the  body.

S e n s a t io n .
There appeared to be no loss of sensation*

Mental S ta te.
She was pleasant and very co-operative, but she 

was a l i t t l e  confused and her memory was poor.

PROGRESS EXAMINATIONS.

These were made at the 2nd, 6th, 10th, iVfch, l8 th , 
21st, 38th , 50th, 67 th  and 82nd weeks. Throughout the 
period of treatment and observation the range of active 
movement and normal tonus at the shoulder, w rist and 
finger jo in ts  remained quite unaltered. Therefore, to 
$yoid repe tition  i t  is  proposed to give only the findings 
rela ted  to movement at the elbow jo in t. These w ill be 
shown in the form of a graph at the .end of the case report.

SPLINT,
The lin ing required washing on several occasions 

but, apart from yellow discoloration of th is  inner layer, 
the sp lin t remained in  i t s  original condition throughout 
the course of treatment.

SKIN & JOINTS.
During the f i r s t  six weeks flexor spasm hfild 

the arm flexed strongly against the upper and lower anterior 
borders, and on removal of the appliance there were d istinc t 
lines of pressure in the skin underlying these hemi- 
eircumferences. An extra, 3A6rf th ick , piece of polyurethane 
was glued over the offending parts ana th is , plus the 
decreasing spasm, prevented any further danger of skin 
abrasion. The skin over the point of the elbow was 
sim ilarly protected with equal success.

The elbow jo in t became increasingly s t i f f  and 
painful to passive flexion as time went by, and afte r five 
months i t  was painful to flex i t  past 70°• I t  was for 
th is  reason that the number of hours wear per day was reduced 
as from that time, and the patient told to massage and move 
the jo in t during the in tervals of freedom from the sp lin t.
The pain and stiffness  slowly disappeared during the following 
six weeks.

CONTROLJ J O IN T  S r
Movement and tone at the shoulder, wrist and fingers 

showed no change whatsoever during the period of observation.

SUMMARY-
The elbow f l e x o r s  were c o n s ta n t ly  s t r e tc h e d  fo r



f i v e  months and f o r  d im in ish in g  d a i l y  p e r io d s  over the  
n ex t  two months. S p a s t i c i t y  i n  t h e s e  m u scles  was marked 
at f i r s t  and responded s lo w ly .  An i n t e r e s t i n g  th in g  about 
t h i s  c a s e ,  w hich i s  n o t  r e v e a le d  by th e  graph, was the  
way in  w hich s p a s t i c i t y  was t r a n s f e r r e d  from th e  f l e x o r  
group t o  th e  e x te n s o r  group as s t r e t c h  o f  the  former was 
co n tin u ed . T h is  happened i n  n e a r ly  a l l  p a t i e n t s  but was 
p a r t i c u l a r l y  c l e a r l y  dem onstrated  in  t h i s  c a s e .  The power 
o f  th e  f l e x o r s  was however s u f f i c i e n t  to  overcome i t  so th a t  
alm ost f u l l  f l e x i o n  from th e  ex ten d ed  p o s i t i o n  was always  
p o s s ib l e  ( 34-).

I t  may be noted on examining the graph that release 
o f  flexor spasm and active extension movement were retained 
up to the time of writing though stre tch  of the flexors had 
been stepped for one year. This despite the fact that wrist 
and finger movement had not altered  compared to the severe 
d isab ility  found at the " in i t ia l  examination." I t  might be 
thought that i t  would therefore have been impossible to use 
the l imb - with consequent loss of gain as happened with a ll  
MBit inactive patien ts . That th is  did not occur can I think 
be explained on the following grounds. When the gain in  
active extension of the elbow was established.the patient 
became very keen indeed to maintain her progress. I explained 
to her tha t she must use the hand and arm as much as possible 
and th is  she contrived to do to a remarkable degree. She 
had a devoted husband and family and they helped her to get 
hold of domestic u tensils  such as brushes and mops and she 
would then do quite a lo t of housework with consequent exercise 
o f  the elbow flexors and extensors.
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CASE No. b.

Age.. 13 years.

Sex. Female.

Complaint. Residual hem iparesis o f the r igh t side*  
(D uration , seven months).

H istory .
She was admitted on the 16*5*55 complaining of 

p yrexia , headache, diarrhoea and rash o f 3 -  ^ days 
duration. She was found, on adm itfion , to  have severe  
diarrhoea, mild c a r d it is  and erythema multiforme.. She 
was trea ted  w ith a n t ib io t ic s  and made a f u l l  recovery, 
but during the convalescent stage she developed a r ig n t  
hem iplegia on the n igh t o f the 26 .5 .5 5 . The hem iplegia  
was a sso c ia ted  w ith hem i-anaesthesia , hemianopia, motor 
and sensory aphasia*. The a e tio lo g y  o f t h is  catastrophe 
remained obscure.

By the 2V.9*55 considerable recovery had taken 
place* She could walk and climb s ta ir s  but she had l i t t l e  
use in  the hand. Her in te l l ig e n c e  proved unimpaired.
Understanding o f spoken speech was normal but of the w ritten  
word was s t i l l  g ro ss ly  impaired though improving* She 
cou^d express h e r s e lf  adequately by speech or speech p lus  
g estu re .

I  f i r s t  saw her on the 6 . 1 0 .5 5 9 but examination  
on th at date was com plicated by the fa c t  that she had 
sustained  a mild green stiek  fractu re  o f the r igh t radius 
and ulna four days previously*  The hand and forearm were in  
a P la ster  slab* Movement o f the upper limb could not there
fore be a ssessed  and movement of the lower limb only was 
examined.

Lower Limb.
A ctive Movement*
flip . F lexion  -  f u l l  Extension -  f u l l  (M -).

Abduction -  „ Adduction -  30° (*+)*
R otations- in te rn a l ?Q (*f), external 2 5 °(lf ) .

Knee. F lexion  -  0 ° -  9 0 °(if) , 90°* f u l l  (V*}.
Extension; f u l l  (5 )*

Ankle. D orsiflex ion  35°- 65°(*f). Plantar f le x io n  -  f u l l ( 5 )
Inversion  -  50°(3)« Bversion -  0 ( 0 ) .
D orsiflex ion  was accompanied by in version  o f  
the fo o t  to  some 50° .

There was only s l ig h t  resid ual p a res is  o f the 
f a c ia l  m uscles. Her speech was a l i t t l e  slurred  and nasal



but could be c le a r ly  understood. She expressed h e r se lf  
adequately though at tim es she had d i f f ic u l t y  in  find ing  
the correct word.

The P la ster  o f P aris slab  was removed on the 
1 3 . 1 0 . 55*, p assive  movements o f  w r ist and fin g e rs  were 
given and a c t iv e  movement encouraged.

Other Forms of treatm ent employed p rior to  S p lin tin g .

From the onset o f her hem iplegia to  the date on 
which she was f i t t e d  w ith a w r ist and fin ger  s p lin t  ( 22 . 1 2 . 55) 
she recieved  treatm ent by physiotherapeutic methods s ix  
days per week* These methods co n sis ted  of p assive  movements 
of a l l  the a ffe c te d  jo in t s  u n t i l  a c tiv e  movement returned.
She then rece iv ed , in  d d d itio n , in s tru c tio n  and p ractice  
in  a c tiv e  movement* H alf to  three-q uarters o f an hour 
were thus occupied each day. A fter sp lin tin g  the w rist  
and f in g e r s , she continued w ith th is  treatment to a l l  other 
a ffe c ted  j o in t s .

A below knee iron  was supplied  on the 29 . 6 . 55 , the 
purpose o f which was to  correct in version  o f the fo o t and to  
a s s i s t  d o r s if le x io n .

Speech therapy was commenced one week a fter  the 
onset o f the hem iplegia and continued for nine months.

J o in ts  trea ted  and type of appliance used.

A w r is t  and fin g er  s p lin t  for  use in  cases of 
sp a stic  p a res is  (type b) was used. This held the w rist 
extended to  50ry and the f in g e rs  in  l in e  w ith the meta- 
carp a ls. (See photograph 2) .

J o in ts  observed as Controls .

The only jo in t s  at which the range of a c tiv e  
movement was r e s tr ic te d  were the w r is t , f in g ers  and ankle.
Since a below knee iron  was being used the la t t e r  jo in t  
could not be used as a con tro l. Thus, as far as range of 
movement was concerned no control was used.

I t  may, however, be considered some evidence that 
improvement was due to  sp lin tin g  th at the P hysiotherapist 
trea tin g  the ca se , the Consultant in  P aed ia tr ics and the 
Medical S ta ff  o f h is  Unit were in  agreement that no improve
ment in  a c tiv e  exten sion  o f the w rist and fin g ers  had occurred 
during the four weeks prior to  the sp lin t  being applied . The 
ensuing rapid improvement in  fun ction  o f the w rist jo in t  
was a lso  observed and agreed upon by these persons.
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IN IT IA L  EXAMINATION.
BPPfeK EIHB.

Shoulder.
A ctiv e .

.3*1

P a ssiv e .

Elbow.
A ctiv e .
Passive,

W rist.

A ctive.

Passive,

l in g e r s .

A ctive.

P assive .

F lex ion  -  f u l l  (l+)# 
Adduction -  f u l l  (b  ) .  
f u l l  ( 3+)
50°(2)

S e tt le d  in  adduction*
Abduction -  f u l l  ( b ) .
Extension -  f u l l  (h ) .
R otation s- ex tern a l -  

in te rn a l -
There was no d etecta b le  in crease  in  tonus 
except on in tern a l ro ta tio n  where there  
was s l ig h t  r e s is ta n c e  over the l a s t  80° 
o f the f u l l  arc*

S e tt le d  at
F lex ion  -  f u l l  Extension — f u l l  (*+).
S tretch  R eflex  comes in  at b^c on both  
ex ten sion  and f le x io n . Very s l ig h t  

in crease  in  tonus, however.

There was, by th is  d a te , no c l in ic a l  or 
r a d io lo g ic a l evidence o f any resid u a l 
d e fe c t , fo llow in g  her green stick  fra ctu re . 
Hand s e t t le d  at 7^° f le x io n  w ith forearm  
and hand pronated, and at 0 ° when 
supinated.
F lexion: 0 -  3 0 c( 2 ).. Ext: 7° F . -  2 ?"P. (3)*  
Abduction and adductions- 2c;-  3 ° (2 ) .  
Supination -  pronation 1 0 0 ° a r c  (3)*
70^P. -  0°( A), 0 ° -  80°e .(B -C ),
8Q°E.. -  70CF. (A ), ^here was s l ig h t  
tonus (B) during f u l l  pronation and 
sup ination . Abduction -  adduction (B ).

S e tt le d  -|-ff -  l-g-1* (5 th  -  2nd fin g ers)  from 
proximal palmar crease w ith thumb flex e d  
and opposed (see  Photograph 1 . ) .
Extension -  There was no f l ic k e r  o f a ctiv e  
exten sion  in  f in g e rs  or thumb with the 
w rist jo in t  extended to  30°> nor was there  
any a c tiv e  extension  w ith the w rist Jo in t  
f le x e d .
F lex io n : -  When the w rist jo in t  was a c t iv e ly  
extended to  i t s  f u l l e s t  ex ten t, (25°F ), the 
grip  was s l ig h t .  When the w rist was 
p a ss iv e ly  extended to  30°F . the grip  was 
firm .
Adduction & Adduction -  no a ctiv e  movement. 
With the w rist held p a ss iv e ly  extended to  
3 0 °  the in ter-phalangeal jo in ts  could be 
f u l ly  extended (A) when the metacarpp* 
phalangeal jo in ts  were f lex ed  to  90° .
Holding the f in g ers  th u s, passive extension  
met w ith  s2>me tonus (B-C) through the 90‘ 
arc to  f u l l  extension  at the metacarpo
phalangeal j o in t s .  There was a sim ilar  
degree o f re s is ta n ce  (B-C) to  p assive  
extension  of the thumb.



\ l t f
LOWER LIMB. (Only a c tiv e  movement was assessed )

HIP Abduction -  70 ( lO. F lexion  -  f u l l  (V ^ .
Extension -  f u l l  ( ^ ) . c Adduction -  30^0++). 
R o ta tio n :- in te rn a l 60 (*+), ex tern a l 2!?(*+)•

KNEE F lex ion  0 &-  90°O f), 90° -  f u l l  (3+-).
E xtension , f u l l  f le x io n  -  f u l l  ex ten sion  (MO*.

MKLE. D o rsiflex io n  35*- 6 5 °(lf ) .  65"- 75c(3*3.
----------  P Ia n ta r -flex io n  -  f u l l  ( $ ) .

Inversion  50 (3 ^ *  Eversion 0C(Q).
D o rsiflex io n  was accompanied by b 5 °  in v ersio n ,

jgggg# F lex ion  and ex ten sion  movement was p resen t.

FACE. -  Only s l ig h t  resid u a l p a res is  was seen.

R eflex es.
A ll m yotatic r e f le x e s  were exaggerated on the r ig h t s id e . 

The r ig h t  p lantar response was ex ten sor . The abdominal scratch  
r e f le x e s  were absent on the r ig h t s id e .

i

C o-ordination. I
 THIS" was very poor on the r ig h t s id e ,  e s p e c ia lly  in  the
upper lim b.

Sen sation .
This was m oderately reduced to  l ig h t  touch and p in -p rick , 

Muscle and jo in t  sensation  was a lso  diminished a l i t t l e ;  though 
i t  did seem too  l i t t l e  reduced to  account for  the degree o f | 
in co -ord in a tion  found.

Speech.
Speech was s t i l l  rather slurred  and h a ltin g  and I could  

not d e tec t improvement compared w ith my la s t  examination o f her.

A w r ist and fin g e r  sp lin t  was made on the 6 .1 2 .5 5  but 
was not f i t t e d  as an electrom yographic examination at S t.
Thomas1 H osp ital had been arranged for the 1 9 . 1 2 .55* The plan 
was to  have t h is  in v e s t ig a t io n  made before sp lin tin g  and to  
repeat i t  a fte r  the m uscles had been stretched  for  a month or so,

MiECTROMYOGRAPHIC EXAMINATION. (1 9 .1 2 .5 5 )
This was conducted by Dr. Philippe Bauwens, Physician  

in  Charge o f the P hysical Medicine Department and the 
E lectro d ia g n o stic  Department o f S t. Thomas’ s H osp ita l, London.

The electromybgraph used was a two channel instrum ent, 
w ith screen and loudspeaker. Surface e le c tr o d e s , o f the 
suction  ty p e , were employed.



12. S'
P rior to  t e s t in g  the forearm muscle groups, the 

f le x o r s  in  the upper arm were examined. There were no 
p o te n t ia ls  in  the r e s t in g  m uscles on the l e f t  side but there  
was a low continuous a c t iv i t y  in  those of the r ig h t s id e . j

The f le x o r  and extensor groups in  the r ig h t forearm j
were then examined. The r e s t in g  f le x o r s  showed a moderate
amount o f a c t iv i t y .  No p o te n t ia ls  were obtained from the 
r e st in g  ex ten so rs .

On slowj d e lib e r a te , p assive exten sion  o f  the r ig h t ‘
hand, a markedly increased  a c t iv i t y  was noted in  the f le x o r  
group. The hand was maintained extended (to  about b5°)  and 
th is  a c t iv i t y  was seen to  f a l l  qu ickly  to  a low le v e l  (lower 
than the o r ig in a l r e s t in g  le v e l )  over some f iv e  seconds. This 
le v e l  remained unaltered  during a period of observation }
la s t in g  th ir ty  seconds. The manoeuvre was repeated three tim es, i 
On each: occasion  a sim ilar  chain of events was noted, but the j
f le x o r  a c t iv i t y  on p assive s tre tc h  became p ro g ressiv e ly  l e s s ,  t
and f e l l  moie q u ick ly , each time the hand was extended. j

During th is  examination of the p a t ie n t , another |!
in te r e s t in g  fea tu re  was seen: prior to the p assive exten sion
movements described  above, voluntary exten sion  produced as I
barely  p ercep tib le  a c t iv i t y  in  the ex ten sors. Following them, I
there was a d e f in ite  in cr ea se , p o te n t ia ls  being seen and 
heard in  appreciably greater numbers. j

A fter the t e s t s  had been made the sp lin t  was j
f i t t e d  and the p a tien t in stru cted  to  wear i t  con stan tly  j
except for two f iv e  minute periods n ight and morning when I;
the part was to  be washed and powdered. (The s p lin t  was not ‘
qu ite f in ish e d  in  th a t a thumb extension  strap had not y et  
been f i t t e d . )

SECOND WEEK,
No pressure areas on the sk in . S p lin t in  good order.

.She had found i t  comfortable and had worn i t  as in stru cted . !
W rist.

Ext; 70eF.. -  30CE.. (A). (Gain 30°).
30°E. -  80°E. (B-C).

F lex: 80°E. -  70°F. (A ).
Exts 70^E. -  20 E. (3) (Gain ) .
Flex: 6 ° -  15° (2 ) .
S e tt lin g  p o s it io n  i ,t -  2 ft from palm.
Carried out as at i n i t i a l  examination: -  
90cf le x io n  -  0 C (A-B).
No a ctiv e  ex ten sion .
F lexion  and grip as b efore.

There was no change in  a ctiv e  or passive movement of 
the thumb.

A thumb exten sion  strati was added to  the sp lin t  at th is  
attendance, and she was in stru cted  to wear the sp lin t

P a ssiv e .

A ctive .

F ingers.
P a ssiv e .

A ctive.



I XG

co n sta n tly . The p a tien t q u ick ly  learned  to  put the s p lin t  
on and to  remove i t  w ithout a ss is ta n c e  -  in  the manner 
described when d ealing  w ith  th is  type o f s p lin t  (Page 3 8 )*

THIRD WEEK.
Skin c le a r . No oedema. S p lin t in  good order. The 

thumb strap required adjustment to obtain  f u l l  ex ten sion  at 
the carpo-m etacarpal, m etacarpo-phalangeal and in te r -  
phalangeal j o in t s .  This was done.
Wri s t

P a ssiv e . Bxts 7 °CP* -  50CE. (A ). (Gain 5 0 °).
50°B. -  §0 B. (BJ.
Flexs 99 'E . -  7 < 3 ( A ) .

A ctiv e . Ext: 7° P. -  3 0 %  ( 3 ) .  (Gain 5 5 ° ) .
“le x s  O'- 25VP. (2 )..

F ingers.
A ctivd,

Passive,

S e ttle d  i n -  211 from palm.
S t i l l  no a c tiv e  exten sion  in  f in g e r s  or thumb.
I t  was in te r e s t in g  to  note thfet^she could
f u l ly  extend her f in g e rs  by pressing  the 
back o f her hand aga in st a firm  surface w ith  
the w rist f u l ly  f le x e d  and the elbow extended. 
This could frobably be explained  as a mechanical 
s tr e tc h  o f  the extensors -  but i t  did g ive the 
im pression o f having an element o f a c tiv e  
ex ten sio n .
No change.

To continue constant wear of the s p l in t .

FIFTH WEEK-
Skin c le a r . No oedema. S p lin t in  good con d ition . The 

thumb strap maintained the thumb f u l ly  extended. Wearing the 
sp lin t  co n sta n tly .
Wri s t .

Extr 7 0 CF. -  6 0 %  (A ).P a ssiv e .

A ctive.
F ingers.

A ctive .

P assive .

Plex:
60°E. -  80CEr .-  70rT . (A ).

(Gain 60 )..

70 f }  -  35&S. (3•*}• * (Gain 606) .  0 °- 35 F.° (2 ) .
S e ttle d  1" -  3W palm* Thumb in  mid
o p p o sitio n .
S t i l l  no a c tiv e  ex ten sion .
F lexion  -  as before and grip firm .
There was s t i l l  some re sista n ce  to  extension  
^A-B). There was l e s s  decrease in  tonus in  
the f in g e rs  than in  the w r is t .

SECOND ELECTROMYOGRAPHIC EXAMINATION.

She had worn the sp lin t  con stan tly  for f iv e  weeks. 
Dr. PhilippeBauwens again conducted the exam ination.



The same electrom yograph and e le c tr o d e s , as were used on the 
19.12*55, were again employed. The e lec tro d es  were attached  
over the f le x o r  and extensor m uscles in  the forearm. *£he 
fin d in g s were as fo llo w ss -

(1) With t h e 0s p lin t  on (hold ing  the w r is t  extended to  
i+O -  ^5"), there was a low le v e l  o f spontaneous 
a c t iv i t y  in  the f le x o r  group. There was no a c t iv ity  
in  the ex ten so rs. When the p a tien t was in stru cted  to  
f le x  her f in g e r s  and w r is t ,  the f le x o r  a c t iv i ty  was 
much in creased . On command to extend the w rist and 
f in g e r s , there appeared, rather su rp r is in g ly , a few 
actio n  p o te n t ia ls  in  the ex ten so rs.

(2) With the sp lin t  o f f
(a) there was very l i t t l e  a c t iv i ty  in  the re s t in g  

f le x o r s  and none in  the ex ten sors.
(b) on the command to  extend her w rist and f in g e rs  to  

the f u l l e s t  p o ss ib le  e x te n t , there x̂ as a q u ite  marked 
a c t iv i t y  in  the ex ten so rs. (This was much more 
n o tic a b le  than i t  had been at the previous exam ination.) 
There was no accompanying a c t iv ity  in  the f le x o r s .

(c )  P assive ex ten sion  o f the hand to  4-5° ( s p l in t  angle) 
produced no response in  the f le x o r  group, u n le ss  
carried  out ra p id ly . A rather low le v e l  o f a c t iv ity  
was then e l i c i t e d .  P assive exten sion  past *fO° 
produced a moderate response, even when the movement 
was slow .

(d) With the w rist firm ly  h eld , at 30°E ., she was asked 
to  extend her f in g e r s . No a c t iv ity  in  the fin g er  
exten sors was noted on t h is  attem pt, nor was there any 
c l in ic a l  evidence of f in g e r  exten sion .

EIGHTH WEEK.
S t i l l  wearing the s p lin t  co n sta n tly . S p lin t in  good 

condition .. Skin c le a r . No complaint of d iscom fort. 
W rist.

P a ssiv e . Ext:

A ctive .

F ingers.

A ctive .

P assive .

Flex:
Ext:
F lex:

7 ° / -55 E. 
80 °E. 
70 °F. 

0" -

(A ).
(B ). 
(A). 
(3+) •

(Gain 55°).

(Gain 55 )• 

Thumb ly in g

-  55 e .
-  80°E .
-  60 r> .
-  30 °B#.
10 F. (2 ) .

S e ttle d  l ,f -  2W from palm, 
l ig h t ly  against fo re fin g er .
No a c tiv e  exten sion  of fin g ers  or thumb. 
F lexion  as before.
Taking, as b efo re , the interphial angeal jo in t  
f u l ly  extended and the metacarpo-phalangeal 
jo in ts  f lex ed  to 90° as the sta r tin g  p o sit io n  
(w rist 3 0 ° ex ten sio n ), there was normal 
re sista n ce  from 90 ex ten sion  to  -̂5 f le x io n .  
From that angle to  f u l l  extension  at the 
metacarpo-phalangeal jo in t  there was B-C 
r e s is ta n c e .



The range o f p a ssiv e  and a c tiv e  movement at the other  
jo in ts  remained the same as at the i n i t i a l  exam ination. 
C o-ordination remained poor. A ll forms of sensation  were 
s l ig h t ly  reduced in  the r ig h t lim b s, e s p e c ia l ly  in  the hand 
and fo o t .  The circum ference of the r ig h t forearm, 311 below 
the t ip  o f the olecranon p ro cess , was i"  l e s s  than th at o f  
the l e f t  forearm.

In stru cted  to  leave  the s p lin t  o f f  2 hours per day for  
the next two weeks and to  make as much use o f the hand as 
p o ss ib le  during th ese  hours.

TENTH WEEK.
She had been lea v in g  the sp lin t  o f f  for 2 hours per day. 

S p lin t -  some d isco lo r a tio n  of the polyurethane l in in g ,  
otherw ise in  good order. No skin abrasions. No oedema seen. 
W rist.

P a ss iv e . Ext: 7° F. -  80°E* (A ). (Gain 8 0 ° ) .
F lex: 80°E. -  70°F. (A ).

A ctive . Extr 70rT . -  bO°E. ( 3 ^ .  (Gain 65 ) .
Flex: 0° -  5P f le x io n  ( 2 ) .
S e ttle d  1-?-" -  b n from palm.F ingers.

A ctive .

P a ssiv e .

Ext:
F lex:

Ext::
Flex:

No a c tiv e  ex ten sion .
Grip firm  for  large  ob jects but poor for  
sm aller ones. The la t t e r  movement was 
executed slow ly and seemed a l i t t l e  
p a in fu l.

90to -  50° (A ) . ,  50c -  oc (B-C).
P assive f le x io n  at in ter-ph alan geal and 
m etacarpo-phalangeal jo in ts  was r e s tr ic te d  
a l i t t l e  by pain and s t i f fn e s s  in  these  
j o in t s ,  but could be f u l ly  obtained by slow 
d elib era te  f le x io n .

There was no oedema of the hand or of the fin ger  jo in t s .
The fin g e rs  s e t t le d  far enough from the palm to make her 

a ctiv e  w rist ex ten sion  a u se fu l movement. She could , for  
in sta n c e , d o r s if le x  her w rist and s l ip  her fin g ers  over a 
matchbox and pick  i t  up. This sort of u sefu l hand movement 
had p rev iou sly  been ou tside her scope, thus negating her good 
range at shoulder and elbow.

To le a v  e s p lin t  o f f  for  b hours per day.

TWELFTH WEEK.
Leaving sp lin t  o f f  as d irected  -  b hours per day* The 

skin was c le a r . Both hand and f in g ers  showed s lig h t  oedema. 
S plin t normal.
S i s t .

P a ssiv e .

A ctive.

(A).
(B). 
(A).

(Gain 60*).E xt: 7Q"F. -  6CTE.
60C’E. -  8G*E.

Flex: 80°E. - . 7 0 .F. .
EXt: ?0CXF. -  3°"B. (3+-) (Gain 55~).

This movement was s t i l l  performed rather 
slow ly over the la s t  30° > but she could 
repeat i t  many tim es without fa tig u e . 

Flex: (D°~ 15 u f le x io n  (2 ) .



I
FjLngers*

P a ss iv e .
S e tt le d  §t 1 ” -V *  from palm w ith  thumb l ig h t ly
Ext: 90c -  3 0°  (A ),

30° -  0° (B ).
opposed.

F lex ion  o f m etacarpo-phalangeal aad in te r -  
phalangeal jo in t s  was s t i l l  a l i t t l e  p a in fu l. 

Active* 15° -  20° ex ten sion  at I*,P. and M#P. jo in ts  
of a l l  f in g e r s , but no ex ten sion  in  thumb*

The grip  was weak but u se fu l even for two f in g e r s ,  
though the movement was rather slow and s t i f f .

In stru cted  to  continue lea v in g  o f f  s p lin t  for  k hours 
per day, and use hand as much as possib le*

SEVENTEENTH WEEK. (2 k .b .  56).
She had discarded the s p lin t  for b hours per day. Skin 

c le a r . S p lin t required no a tte n tio n . There was s t i l l  s l ig h t  
oedema o f hand and a ju s t  p ercep tib le  th ickening o f the 
m etacarpo-phalangeal and in terphalangeal jo in ts*  She was 
using her hand more and could do such th in gs as hold a p iece  
of bread w ith  the r ig h t hand and butter i t  w ith  the l e f t .  She 
could open doors w ith  the r ig h t hand i f  the handle was of 
the le v er  type.
Wrist*

P a ssiv e* Ext: 70"F.
65CE. 

F lex: 8 0 %  
Active* Ext: 6 0 %

-  6 5 %
-  8 0 %  
-  60%  
-  3 5 %

(A ).
(B).  
(A).
(3 •

(Gain 65 )♦

Pain past 6 0 °  f le x io n .  
(Gain 60

F ingers .
Passive*

Active,

This movement was rather quicker and she 
could repeat i t  at w i l l .

F lex s No a c tiv e  f le x io n  noted.

The degree of r e s is ta n ce  to a c tiv e  extension  
had not m a ter ia lly  a ltered  since the la s t  
exam ination.
Only 5° -  10 o f a c tiv e  extension  in  f in g e r s . 
F lexion  as at la s t  exam ination. The thumb 
could be f lex ed  and opposed weakly. Only a 
few degrees o f ex ten sion .

Examination of the C.N.S* revealed  certa in  changes 
compared to  the i n i t i a l  exam ination. The range o f active  c 
f le x io n  and abduction of the shoulder had decreased to  1^5 • 
These were the only movements showing any change. Active and 
passive  movement of the fo o t  showed no change in  sp ite  of her 
hainv worn a below-knee iro n . This appliance had however been 
l e f t  o f f  fo r  considerable periods o f time owing to  breakages.

Sensation had improved in  that l ig h t  touch was now 
equally  w ell f e l t  on both s id es  ecept in  the f in g ers  and to es  
of the r ig h t s id e  where i t  was s l ig h t ly  reduced. Muscle and 
jo in t  sense remained moderately reduced in  the a ffec ted  lim bs.

She was in stru cted  to  leave o f f  the sp lin t  one hour more 
per day, each week.-

I  did n o t, again, see th is  p a tien t u n t i l  the 
15 .11 .56  (Week b6) when, by sp ec ia l arrangement I v is i t e d
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her at the resid en tia l school for cripples at which she 
was staying.

FORTY-SIXTH WEEK.
From the scnool Physiotherapiest in  charge of th is  

patient I learned that two weeks a fte r I la s t  saw her the 
sp lin t was discarded altogether because of s tiffn ess  in . and 
pain on passive flexion, of the M.P., and I.P . jo in ts , ^here 
had been only s ligh t oedema v is ib le . The patient herself 
had not complained of any discomfort. Since discarding the 
sp lin t she had had no physiotherapy for her upper limb, 
atten tion  having been concentrated on her walking. I t  had 
been noted tha t she used her righ t hand a good deal. 
Examination.
UPPER LIMB.
Shoulder. There was a fu ll  active range (power *+) except 

for in ternal ro tation  which was somewhat 
lim ited and awkwardly performed (3 ). On passive 
movement no increased tonus was found.

fcL h ow .
■Passive. On flexion and extension the stretch  reflex  

came in  at b $ c but there was very slight 
increase in tonus from that point to fu ll  
extent of both movements. I t  could not be 
detected unless the movement was rather quick - 
e.g. occupying half a second instead of the 
usual one second.

Active. Extension -  fu ll (h). Flexion - fu ll (V).

Wrist.
Passive. Ext:

A ctiv e .
^lex:
Ext:

70CF. - 60cE. (A). 
60°E. - 85"E. (B). 
8 5CB.
7 0 ^ .

(gain 6 0 °).

(Gain 55°).

F ingers.

Active.

70°F. (A).
30CE. (3-^

This movement was performed quickly from 
70° flexion to 0 ° and rather more slowly 
from 0" to 3°' extension. She repeated i t  
20 times without evidence of fatigue.

Flex: 0° -  2?° (2).
There was no active adduction or abduction. 
Supination 110° (3+-). Pronation 110^(3-^.

Settled 1 " - 2%n from palm. After gripping 
tig h tly  they relaxed quickly on command.
Only 5 °  - 10° of active extension obtainable - 
no matter at what angle the wrist was held.
Quite often attempts at active extension resulted 
in flexion of the fingers. The gr^p was firm 
with wrist actively extended to 30 • The thumb
could be flexed and opposed (3  ) but there was 
only a flick er of extension. There was no 
voluntary abduction or adduction of the fingers.



P a s s iv e . W ith th e  M.P. j o i n t s  f le x e d  to  90  th e  I .P *  
j o i n t s  c o u ld  be f u l l y  ex ten d ed  (A ). H old ing  
them th u s ex ten d ed , p a s s iv e  e x te n s io n  a t M.P. 
j o i n t s  met w ith  no r e s i s t a n c e  to  b0° .  From 
b 0 °  -  0 D(B-C)^ I f  th e  f in g e r s  were a llow ed  to  
f l e x  a t  th e  I .P .  j o i n t s  th e  M.P. j o i n t s  cou ld  
be f u l l y  ex ten d ed  w ith o u t r e s is ta n c e  (A ), ^here 
was o n ly  s l i g h t  r e s i s t a n c e  to  f u l l  e x te n s io n  at 
b oth  I.P * and M:P. j o i n t s  o f  th e  thumb and no 
r e s i s t a n c e  to  f l e x i o n .

LOWER LIMB-
T h is showed no m easurable change from th e f in d in g s  a t the  

i n i t i a l  ex a m in a tio n . A b elow -kn ee ir o n  was s t i l l  req u ired  to  
o b ta in  s u f f i c i e n t  d o r s i f l e x io n  o f  th e  fo o t  fo r  w a lk in g .

L ig h t to u ch  and m uscle  and j o in t  sen se  rem ained s l i g h t l y  
d im in ish ed  on th e  r ig h t  s i d e ? e s p e c i a l ly  the hand and f o o t .
No change from th e  l a s t  ex a m in a tio n .

C o -o r d in a tio n  was poor in  th e  upper lim b and m od erate ly  
d im in ish ed  in  the low er..

The m y o ta tic  r e f l e x e s  were ex a g g era ted  on th e  r ig h t  s id e ,  
th e  r ig h t  p la n ta r  r e f l e d  was e x te n so r  and the abdominal r e f l e x e s  
were ab sen t on th e  r ig h t  s id e .

SEVENTY-SIXTH WEEK.
By t h i s  tim e f i f t y  seven  weeks had e la p se d  s in c e  the  

a p p lia n ce  had been d isc a r d e d . I  o b ta in ed  th e  h is to r y  th a t  she 
had been  g iv e n  d iv e r s io n a l  and o c cu p a tio n a l th erap y to  en
courage u se  o f  her r ig h t  hand during th e  f i v e  months p r io r  to  
th e  p r e se n t  ex a m in a tio n . She had been very  c o -o p e r a t iv e  in  
u sin g  th e  hand a t ev ery  o p p o r tu n ity .
Examination.

There was no change in  a c t iv e  or m assive movement a t the  
sh ou ld er  or elbow  j o i n t s  compared to  the f in d in g s  at the l a s t  
exam ination .. The w r is t  Oe x te n s o r s  were stro n g er  and th e  j o in t  
cou ld  be exten d ed  to  b-0 .  She rep ea ted  t h i s  movement fo r ty  
t im es b e fo r e  t i r i n g .  ^During th e  l a s t  f i f t e e n  r e p e t i t io n s  the  
range betw een 0 -  b-ObE. was o b ta in ed  in c r e a s in g ly  s lo w ly .

F in g er  moverneht showed l i t t l e  change. A ctiv e  e x te n s io n  
was s t i l l  l im i t e d  to  a few d e g r e e s . The g r ip  was firm . Owing 
to  th e  f a c t  th a t  th e  ,fs e t t l i n g  p o s i t i o n ” o f  th e  f in g e r s  was

“ 311 ( 5th  -  2nd) from the palm , when th e  w r is t  was 
a c t iv e ly  h e ld  in  30 ° e x te n s io n , she cou ld  make good use  o f  the  
hand. She was ab le  to  p ic k  up o b je c t s  and to  open d oors. She 
cou ld  a ls o  use  th e  hand to  cu t her fo o d . C o -o r d in a tio n , 
u n fo r tu n a te ly , o f  the arm and hand, rem ained poor and fu n c t io n  [ 
was th e re b y  l im i t e d .



Shows her with the w rist Shows her actively extending
in the Mse ttlin g  position . 11 the wrist and fingers.

Taken before the sp lin t was f i t te d , on the 19.12.55* shows 
the patient attempting to extend the w rist and to open her 
fingers.

PHOTOGRAPHIC RECORD.

Shows the type Ob) sp lin t 
f i t te d  on the 20 . 1 2 . 55.

These la s t  two pictures (3 ^ W were taken on the l6 .-3.55  
afte r three months treatment.
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CASS No. *7.

Age. 72 y e a r s .

Sex. Male.

Complaint. Chronic residual hemiparesis of the le f t  side.
(Duration, one year and one month.)

H istory .
On the 3.11. he suddenly became paralysed on the 

le f t  side. Consciousness was lo s t for only a few minutes.
His speech was not affected.

He was admitted to hospital where a diagnosis of 
complete l e f t  hemiplegia was made. THe aetiology was 
considered to he a cerebro-vascular accident.

He made a very slow and lim ited recovery but he 
never learned to walk without assistance.

Other forms of treatment employed prior to Splinting.

He was given physiotherapy and physical rehab ilita tion  
u n til five months prior to my f i r s t  examination, at which time 
i t  was stopped as further improvement seemed unlikely.

Jo in ts .1 treated  and type of appliance used.

Only the wrist jo in t was splinted - with a ventral 
type cock-up sp lin t. This held the wrist extended to 20 ...

Joints observed as controls.

The shoulder and elbow jo in ts .

INITIAL EXAMINATION. 1 .1 2 .5 5 .
Shoulder. Settled in fu ll  adduction.

Only 10° - 15° of any movement at the shoulder 
jo in t - e ither active or passive - except
extension which had an active and passive range
of 1+0°. The jo in t was severely contracted.

ELbow. Settled at 85°.
Active. Flexion. 85 - 110^ (W.

Extension 110c- 85^ ( 2>-).
Passive. Flexion. 85c - fu ll  flexion (B).

Extension. Full flexion - 85fe(B), 85 - ^0 (C-D),
contracture at .

Wrist. Bested at *+5 e flexion when the forearm and hand
were pronated, and at a similar angle when in



I3b
mid-pronation - whichwtfrs the furthest extent 
to which they could be passively supinated. 

Active. Extension 0 " (1 ) . Flexion >+5& - 55° (2 ).
No supination, pronation, abduction or adduction. 

Passive. Extension, by'F. - 35'"F. (A). 35”F. - 30°E (D-E)
contracture at 30 1 ,

Flexion. 30°E. - 55°F. (A).
Supination - from fu ll  pronation to mid- 

pronation.
Contracture at mid-pronation.

. Pronation. Mid pronation - fu ll  pronation (A). 
Abduction and adduction - only a few degrees were

permitted (B).

Fingers. Tightly clenched in the palm.
Active. Extension, n i l .

Flexion. Useful grip when the fingers pried 
open enough to slip  two examining 
fingers into his palm.

Passive. Extension. To the level of contracture (b0& at
M.P. jo in ts  and 3°° at I.P . jo ints) 
met with resistance (D)#

Flexion. No resistance to fu ll flexion.

Reflexes.
All myotatic reflexes were exaggerated on the hemiparetic 

side and the plantar response was extensor.

Sensation.
'i'here was no loss of sensation*

ELECTROMYOGRAPHIC INVESTIGATION 19.12.55.

(C linical examination of th is date revealed no change 
from that on the 1 . 1 2 . 55).

A double channel electromyograph was used. Surface 
electrodes of the suction type were placed over the flexors 
and extensors in the forearm. The te s ts  were conducted by 
Dr. Philippe Bauwens at St. Thomas’ s Hospital, London.

In the resting  limb, moderate activ ity  was present in the 
flexors and none in the extensors.

Passive stretching of the w rist'flexo rs, obtained by 
dorsiflexing the hand without extending the fingers, resulted 
in a marked increase of potentials in these muscles. Stretch 
was maintained at fu ll  extension for 2\  minutes and over the 
f i r s t  minute of th is  period of time flexor activ ity  
gradually diminished to a low level which remained constant 
during the following H  minutes. On releaseeof the hand i t  
quickly reverted to i t s  usual position of b5 flexion, but 
the low level of ac tiv ity  in the flexors did not rise  to i t s
former level u n til some three minutes had passed. Attempts
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at active flexion of the w rist produced a ju st perceptible 
increase in the resting  poten tials of the forearm flexors. 
Attempts to actively extend the w rist produced no activ ity  
in the extensors.

The s p l in t  was f i t t e d  fo r  th e  f i r s t  tim e on the 2 0 .1 2 .5 5  
and th e  N ursing S t a f f  in  charge o f  th e  p a t ie n t  were in s tr u c te d  
to  remove i t  o n ly  fo r  a few  m in u tes per day w h ile  th e  part 
was washed.

SECOND WEEK,
£>kin clear. No oedema. He had found the appliance 

comfortable.
W rist. ,

Passive. Ext: - 0 c (A) (Gain 35^0.
0C - 30°E. (D-E)

F le x :  30°E. -  5 ^ F . (A). .
A c tiv e . Ext; *+5,cF. -  1CTF. ( 3 ) .  (G ain 3 5 ° ) .

F le x :  h-5^F. -  5!? F. (2 ) . .
To co n tin u e  w earin g  th e  s p l in t  c o n s ta n t ly .

FOUKTH WEEK.
Skin  clear. No oedema. No complaints. S p lin t  in good 

condition. Control groups showed no change.
Wrist.

P a s s iv e . E xt: h-5'F. -  20°E. (A) (G ain 55 )•
20°E. -  35C‘E. (C-D).

F le x :  3 5 ' X  -  55°F . (A).
Active. Ext: M? F. - 20°E. (*H) (Gain 65^

F le x : b-5°F. -  55°F. ( 2) .

FIFTH MEEK-
C lin ic a l  exam in ation  r e v e a le d  no change from the f in d in g s  

on exam in ation  a t  Week *+•

SECOND ELECTBOMYOGBAPHIC EXAMINATION.
Dr. P h ilip p e  Bauwens aga in  conducted the exam ination .

The same electrom yograp h  and e le c tr o d e s  were again  u sed . 
The l a t t e r  were a tta ch ed  to  th e  sk in  o v e r ly in g  th e  f le x o r  
and e x te n so r  m uscle  groups in  the forearm . Tge f in d in g s  were 
as f o l lo w s : -
(1) Low level of ac tiv ity  in the resting flexors - much less 

than at the previous examination. No ac tiv ity  in the 
resting extensors.

( 2) V olun tary  e x te n s io n  o f  th e  w r is t  produced a marked 
a c t i v i t y  on th e  e x te n so r  band, and a s l i g h t  a c t i v i t y  on 
th e  f l e x o r  band a t th e  extrem e o f  a c t iv e  e x te n s io n  range.

(3 ) P a ss iv e  e x te n s io n  o f  th e  w r is t  to  s p l in t  l e v e l  produced  
no f l e x o r  activity.: P ast g > lin t l e v e l  a synchronous b u rst
o f  p o t e n t ia l s  appeared.

The f in d in g s  o f  such d e f in i t e  a c t i v i t y  on v o lu n tary



extension was considered, by observers present, to be 
remarkable - in view of the complete absence of such ac tiv itv  
at the previous examination.

SEVENTH WEEK.
Skin c lear. No oedema. Splint in good condition. S ti ll  

weeing the sp lin t constantly.
On examination there was no change from Webk k.

xo begin leaving sp lin t off or 1 hour ®ore per day each 
successive week.

TENTH WEEK.
Skin c lear. No oedema. He had been leaving the splint 

off for 3 hours per day. He s t i l l  found i t  comfortable, Ihe 
polyurethane lin ing  of the sp lin t was rather soiled with 
perspiration and required washing.
Wrist

2 0 rE. -  3 5 %  (C -D ).
Flex: 3 ? %  - 3^°F. (A). Pain on passive flexion

past 3° F.
Active. Ext: 3^*% - 25%  (3-h)* repeated th is

movement 20 times before fatiguing. After 
a two minute res t he again repeated th is 
performance.

FI ex: No„active flexion from resting position of 
3 0 w with hand in mid-pronation.

Instructed to leave sp lin t off 2 hours more per day during 
each successive week.

SIXTEENTH WEEK.
He" was by then wearing the sp lin t only at night. Skin 

clear. No oedema. No complaints. Splint showed no det
erioration but lin ing  again required washing.
Wrist. Rested at *+5̂  in pronated position.

Passive^ E xt: ^5°F. -  25%  (A), 25%  - 35 E. (C -D ).
Flex: 35%  - 1+5% (A?. Pain past 1+5%

Active. Ext: ^5%  - 20C;E._ (3+-). He repeated th is 20
times without fatiguing. o 

Flex: No active flexion from *+5 F.

The control jo in ts  showed no change in the range of actiye 
or passive movement to that found at the in i t ia l  examination.
he sp lin t wasmrernoved and taken away. No further splinting 

was advised. ™he patient had so l i t t l e  movement in shoulder, 
elbow or fingers, and was so poor mentally, that the gain in 
wrist movement did not help him to make use of his hand

FIFTY-FOTTRTH WEEK. (16.2.57)
The patien t had not worn his appliance for nine months.

He had received no treatment of any kind for his limb during

• Now se ttled  at 30 flexion in pronated position.
Passive. Ext: 30 F. - 20dE. (A). (Gain 55 ).



that time. From the Nursing Staff I  obtained the history
that he had made no attempt to use his hand since the
appliance had been removed.
Elbow. Settled  at $0° • .

Active. Flex: 9 0 ° - 100 (3 ). Ext: n i l .
Passive. Flex: 9 0 c - fu ll flexion (A).

Ext: fu ll  flexion - 95°(A), 95° - >+0° (C).

Wrist. Settled at JO0 flexion when pronated or in mid-
pronation. Passive supination past the la tte r  
position was prevented by contracture.

Active. Ext: ?0CF. -  VÔ F. ( 3 ; .
Flex: kO°F. -  50°F. (3 ).
No other active movement.

Passive. Ext:. 50CF. -  l+CT'F. (A), MTf. -  30 E. (C).
Flex: 30°E. -  50‘'F. (A).
Other movements - no change since in i t ia l

examination.

Fingers. Settled  touching the palm except for forefinger
( l fl from palm). Thumb flexed and opposed.

Active Ext: n i l .  Flex: 5C - 10c(3). Grip weak.
Passive; Extension to contractural angles met with

sligh t to moderate resistance (B-C).
Contracture at bQ flexion, both M.P. and

I.P . jo in ts .

These findings were in teresting , Rowing as they 
did that the gain in range of normal tonus and in voluntary 
movement, obtained by seven weeks constant stretch  followed 
by nine weeks of stre tch  for diminishing periods during the day, 
had been completely lo s t a fte r nine months freedom from 
stretch . I t  may be significant that he had not made any use 
of his gain in  movement during that time.

EIGHTIETH WEEK.

At th is  examination there was l i t t l e  change in 
the findings. He could s t i l l  extend the wrist some 10 
and there was afeout 15° of normal tonus on passive extension.
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CASE MO. 8.

Complaint

62y e a r s .

Female*

Chronic r e s id u a l h em ip a resis  o f  the l e f t  s id e .  
(D u ration  s ix  y e a r s .)

H is to r y .
H yp erten sion  had been f i r s t  d iagn osed  a t th e  age o f  

51 y ea rs  and, a t the age o f  55* she had a sudden c o l la p s e  
w ith  l o s s  o f  c o n sc io u sn e s s . On reco v ery  o f  c o n sc io u sn e ss  she 
had a com plete l e f t  h em ip leg ia . The date o f  t h i s  ca ta stro p h e  
was th e  1 1 th  November, 19^9 -  s ix  y e a rs  p r io r  to  my f i r s t  
exam in ation  o f  her.

Other forms o f trea tm en t employed p r io r  to  S p l in t in g .

During th e  in te r v e n in g  y ea rs  she had r e c e iv e d  long  
co u rses o f r e h a b i l i t a t io n ,  p h ysio th erap y  ahd o ccu p a tio n a l 
th erap y . She had been having o c cu p a tio n a l therap y a t th e  
W h ittin g ton  H o s p ita l ,  London, m ain ly  b ask et w eaving , fo r  
th ree  months p r io r  to  th e  tim e I  saw h er . No improvement in  
movement o f  the w r is t  or f in g e r s  had been noted  during th a t  tim e

J o in ts  t r e a te d  and ty r e  o f ap p lian ce  u sed .

The w r is t  and f in g e r s  were t r e a te d . A w r is t  and 
f in g e r  s p l in t  (ty p e  b) was u sed . T h is h e ld  the w r is t  extended  
to  20.° w ith  th e  f in g e r s  extended  to  th e  range p erm itted  by 
t h e ir  c o n tr a c tu r e s . The a p p lia n ce  was f i t t e d  on th e  19**12.55* 
a f t e r  the f i r s t  e lectrom yograp h ic  exam ination  had been made.

J o in t s  observed  as C o n tro ls .

The shoulder and elbow j o i n t s .

k o l  ( I f )

INITIAL EXAMINATION.- 
L e ft  Upper Limb.

S e t t le d  in  add u ction .
Abduction -  8 5 °  ( S 4̂ * F le x io n  ^
Adduction -  f u l l . -  E x ten sio n  h-0 ( b )
R o ta tio n  -  ex t*  b-0 ( 3) ,  in t*  kO ( h ) .
Abduction to  9 0 ^ U ) 90 e — 1 1 0 °  (C*D).
F le x io n  to  5 0°(A ), 5 0 °- 1 0 0 °  (C -D ).. 
E x ten sio n  to  V0 (A ) , hO0-  60^ (C ).
E xtern al r o ta t io n  to  *+ 5°(A ), b 5 ° -  9 0 °  (C -D ).

Sh ould er.
A c t iv e .

P a s s iv e .

Elbow.
A c t iv e .

In te r n a l r o ta t io n  from 90 -  0C(A ).

S e t t le d  a t 60^.
F le x io n  60° -  1 3 5 °  (*0 
E x ten sio n  1 3 5 ° -  7 5 °  (3+-)«



3 C1

Passive* Extension:- 135°- 7°° (A), 70c- 20° (C-D).
Flexion:- 2 0 ° - ?0C (A), 70° - 13?C(B).

Wrist.

A c tiv e .

Settled at 35 ° flexion with forearm and hand 
pronated, and at 20° flexion with hand supinated. 
Ext: 35° F. - 20CF. (3)
Flex: 20°F. - 3?°F. (3+).
Abduction §&& adduction - n i l .
Supination:- n il .from the fu lly  pronated position 
in which the hand habitually lay.

Passive. Ext:- 3?°F. - 20°F. (A). 20'F. - 30°E#. (C-D)..
Flex:- 30°E. - 35° F* (A), 35°?. - 50nF. (C). 
Abduction and adduction - contracted beyond some

1°.^
Supination from fu ll pronation to <)0° (C). 
Contracture at that point. No resistance (A) to 
fu ll pronation.

Fingers. With the wrist held passively at 30^ .  the fingers
flexed firmly into the palm and the thumb was flex 
ed beneath the forefinger.

A c tiv e . No flick er of active extension cf fingers or thumb 
Grip quite firm, with w rist extended. With w r is t  
flexed to i t s  habitual position of 35°F* th e  g r ip  
was l e s s  firm but was s t i l l  useful..

Passive. There was marked spastic ity  at both M. P. and UP* 
jo in ts  during passive extension. Contractures 
at 25°F, M.P. and I.,P. jo in ts .
No resistance to fu ll flexion from th is  extended 
position*

Beft Lower LIMB*
No examined in d e ta il. She could walk with a 
below knee iron and toe spring, using one stick.- 
She had a spastic circumducting gait.

Reflexes.
All myotatic reflexes were exaggerated on the le f t  

side, and the le f t  Babinski te s t was positive.

Co-ordination..
This could not be adequately assessed because of the 

small range of active movement. Within th is  range, however, i t  
was good.

Sensation.
All forms of sensib ility  were sligh tly  diminished in 

both upper and low limbs.

ELECTROMYOGRAPHIC EXAMINATION (19.12*55).

This was conducted by Dr. P. Bauwens, Consultant in 
Charge of Physical Medicine and Electrodiagnosis at St. Thomas* 
Hospital, London*

Two pairs of surface electrodes (suction type)



were u sed . The electrom yograph  was a two channel ty p e , I
dem onstrating  p o t e n t ia l s  on a screen  and by lou d  sp eak er . By 
u t i l i s i n g  b o lh ch a n n els  th e  a c t i v i t y  in  th e  f le x o r  and ex ten so r  
groups o f  m uscles cou ld  be dem onstrated s im u lta n eo u sly  on th e  
sc r e e n , th e  upper channel showing p o t e n t ia l s  in  th e  f le x o r  
group and the low  channel showing th o se  o f  the e x te n so r  group.

P rio r  to  exam ining th e  forearm  m uscle grou p s, th e  
e le c tr o d e s  were p la ced  over the f le x o r  and e x t e n s o r  groups in  
th e  upper arm. Q uite a h igh  l e v e l  o f  spontaneous a c t i v i t y  w a s  
observed  in  b o th , and when v o lu n ta ry  e x te n s io n  w a s  i n i t i a t e d  
a g a in s t  r e s is ta n c e  th e r e  was an in c r e a se  in  a c t i v i t y  in  the  
f l e x o r s  equal t o  th a t in  the e x te n so r  group.

When the f o r e a r m  f l e x o r  a n d  e x t e n s o r  g r o u p s  were 
examined i t  was f o u n d  th a t  th ere  was a  h i g h  l e v e l  o f  con tin u ou s  
a c t i v i t y  in  th e  " r e s t in g ” f l e x o r s  a n d  a m u c h  low er l e v e l  in  the  
e x te n s o r s .  On p a s s iv e  e x t e n s i o n  o f  w r i s t  and f in g e r s ,  a c t i v i t y  
g r e a t ly  in c r e a se d  in  t h e  f l e x o r s .  On m ain ta in in g  e x te n s io n  at  
maximum range i t  w a s  f o u n d  th a t a c t i v i t y  in  th e  f l e x o r s  s lo w ly
decreased  to  a  low  l e v e l  -  over a p er io d  o f  two m inutes and
remained stead y  a t t h i s  low  l e v e l  d u r i n g  a fu r th e r  one m inute 
p er io d  o f  o b se r v a tio n . On r e le a s e  o f  p a s s iv e  e x te n s io n  a c t i v i t y  
s lo w ly  in c r e a se d  to  i t s  o r ig in a l  l e v e l .

When, on command, the p a t ie n t  attem pted  to  v o lu n ta r i ly  
ex ten d  her w r is t  th ere  was a j u s t  p e r c e p t ia b le  in c r e a se  in  th e
a c t i v i t y  o f  th e  e x te n so r s*  A fter  the above p a s s iv e  movement
had been c a r r ie d  out th e  p a t ie n t  was again  req u ested  to  ex ten d  
th e  w r is t  but no in c r e a s e ,  compared to  the o r ig in a l  f in d in g s ,  
was n o te d .

The s p l in t  was put on im m ed iately  fo llo w in g  e le c t r o 
myography and th e  p a t ie n t  in s tr u c te d  to  wear i t  c o n s ta n t ly  ex cep t  
when w ashing the p a r t . !

*fth. WEEK.
She had worn the s p l in t  c o n s ta n t ly  ex cep t fo r  f iv e  days. 

These f i v e  days were l o s t  owing to  c o l l e c t io n  o f  o f f e n s iv e  
p e r s p ir a t io n  in  th e  l in in g  o f th e  s p l in t  which req u ired  washing  
on two o c c a s io n s . These two w ashings occu p ied  f iv e  days*
The l in in g  o f  th e  s p l in t  was removed in  the Department and a 
new l in i g g  g lu ed  in to  p la c e . There was a sm all amount o f  oedema ; 
on the dorsum o f  the hand and in  th e  f in g e r s .  The sk in  was clea:uj 
Exam ination, ;

s p l in t  h e ld  the w r is t  in  20 e x te n s io n  and the f in g e r s  ! 
extended to  30 f l e x io n  a t thb M.P. and I .P .  j o i n t s .

W rist. S e t t le d  a t 20 f l e x i o n .

-  . . . '. W .  •  W*. U O U C J L  U l V V ^ U i C i i O v J  “  ^ U C U i K C .

A c tiv e . Ext: 3 ° c F. -  5 °  I' (3 )  (G a in  15  ) .
F lex : 5W . -  3V  F. (3+-).
Other movements -  no change.

F in g e r s . S e t t le d  a t 1 ” -  2 ” (* th  -  2nd ) from palm.
Thumb o p p o s e d ,  ( l i g h t l y ) .

s s iv e .  Ext: 3 0 °  F. -  ?CJ5. (A ). (Gai n 2 ?  ) . ,5 F. -  30rE. (C -D ). ’
X -  r s  -I- 1-, ^  v , 4- ^  ^  ^



Il+l i
Passive. Ext: Slight to moderate resistance only (B-C). . I
Active. ISbbs: Flicker of extension in  forefinger.

5th WEEK*.
Splint in  good order. Skin clear. Slight to moderate

oedema of dorsum of hand and of fingers.

Second Electromyographic Examination (25.1.56)

Dr. P. Bauwens again conducted the- examination.
The same electromyograph and electrodes were employed.

The electrodes were fixed of the flexor and extensor muscle

froups in the forearm. The findings were as followss- 
i th  the splin t o ff:-

(1) There was a marked reduction of spontaneous ac tiv ity  in 
the resting flexors - less than half the previous amount.

(2) The low level of ac tiv ity  in the resting extensors, found
at the f i r s t  examination, showed no change. On active
extension of the hand a moderate number of action
potentials were seen and heard - a definite increase 
compared to the original findings.

(3) Passive extension of the fingers and hand produced only
a barely perceptible activ ity  in the flexors up to (about)
the angle at which the hand and fingers had been held by 
the sp lin t. Further extension to the contractural lim it 
produced a burst of potentials.

6th WEEK.
Splint in good condition. Skin clear. The oedema had 

increased and was moderate in degree. She had been wbaring the 
splin t constantly. A collar and cuff sling was provided and 
the patient instructed to keep the hend elevated in the sling. 
Wrist. Settled at 30° F.

Passive Ext: 30°F. - 10 E (A) (Gain 30 '),
10°E. - 30°E. (C-D).

Flex: 30 E. -  bO F. (A).,
Other movements - no change.

Active, 30°F. - 5°F. (3) (Gain 15 ), -  20&F. (3).
Other movements - no change.

Fingers. No change from Week *+.

Patient instructed to leave sp lin t off for 2 hours each day !'
and during that time to carry out active and passive movement.

7th WEEK.
No change, except that the oedema is  a l i t t l e  le ss .

To leave sp lin t off for 3 hours each day. I

8 th WEEK.
Oedema s t i l l  present and there was a line of pressure, but j

no skin abrasion, in the skin of the dorsum of the hand and wrist
where an edge of the splin t was pressing on the oedematous



part. The lining was rather soiled. A new ventral type 
sp lin t (type a) was made and f i t te d . I t  held the wrist at 25° 
extension and the fingers extended as far as was possible.
fffcist. No change except for a sligh t gain in active

wrist extension, 30°F. - 0 (Gain 20°), and 
also in passive extension, 30 F. -  l 5 el£. (A),
(Gain 3? )*

Fingers. S ettled  I ’1 -  3” (5th -  2nd) from palm. Thumb
lig h tly  opposed to the forefinger.

Passive. Slight resistance to fu ll extension to contract
u a l  level.

Active. The forefinger extended 10^- 15 ' • No movement 
in the other fingers or thumb.

To leave splin t off b hours per day.

9th WEEK.
The new splint was satisfactory and there was no pressure 

area. The oedema was onl^ sligh t to moderate.
Examination. No change.

To continue leaving splin t off for b homrs per day.

11th WEEK.
There was s t i l l  slight oedema of the hand and fingers. 

Skin was clear. Splint in good oondition.
Wrist. Settled at 30cF.vin pronated position.

Passive. Ext; 30°F. - 20°E. (A). (Gain Vo0).
20°E. - 30°E. (C-D).

Flex: 3Cf'E. - (A)..
Active. Ext: 30°- F. - 1 0°E  ̂ (3 ) (Gain 30 ).

Flex: 0° - 30°F. ( 3+ .̂.

Fingers. No change in active or passive movement since
Week 8 .

Patient advised to lea^e splin t off 6 hours per day*

12th WEEK.
 ̂Slight oedema persisted. Skin clear.

Examination. No appreciable change in active movement but
passive range was 1 0 ° le ss .

To continue with 6 hours freedom from the sp lin t, per day.

13th WEEK.
Slight oedema persisted in spite of maintaining the hand 

elevated in the sling.
Wrist. Settled at 30°F.

Passive. Extr 3*£F« - 10CE (A). (Gain 30°),
10 E* -  30%  (B -e ). c

Flexii 30C'E. - 30‘F. (A). Pain past 3 0 'F.
Active. Ext: 30CF. - ?°E (3+). (Gain 25"° ).

No active flexion.



Fingers*
Passive,

Active*

I Ui

There was almost normal tonus to fu ll extension 
and the contractures seemed to have stretched - 
so that both the I.JP. and M.P. jo in ts  extended
to 15° flexion.
Passive flexion met normal tonus and was painless 
All fingers and the thumb extended 10c - I ? 6,
Grip was firm -  no change from in i t ia l  
examination.

To continue leaving sp lin t off for 6 hours per day,

15th WEEK.
There was a ju st perceptible oedema of the hand &hd

fingers, Skin lea r. Splint in good condition.
Examination - no change-from Week 13*

To leave sp lin t off one hour longer each week for two weeks 
and two hours longer for the succeeding two weeks,

19th WEEK.
At th is  time the patient was leaving her sp lin t off 

for 12 hours per day.
Wrist. Settled at 30CF- 0

Passive. Ext: 30c P. - 15%  (A). (Gain 35 ) ,
15% . - 30%  (B-C).

Flex: 30%  -  50%  (A).
Ext: 30 F. -  5 %  (3+) '('Gain 25 ). She seemed
able to repeat th is  movement at w ill, without 
fatigue, but i t  was performed rather laboriously 
Flex: 5CE. - 10%. (3+3,
Settled l-l" - 3 i" from palm, (5th - 2nd).
Normal tonus to passive movement from fu ll 
flexion to 20c F. at M.P. and 1 .P. jo in ts , and 
back to fu ll flexion.
Only 5°” 10 cactive extension usually but once 
or twice she extended them 30 - b0° at both
I.P . and ffi.P. jo in ts  from their se ttling  
position.

Active.

Fingers.
Passive.

Active.

There was no constant change noted in movement at elbow or 
shoulder throughout the period of observation.

She was instructed to continue with progressive freedom 
from the splin t - two hours per day longer each week, un til 
i t  was being worn only at night. She was then to discard i t .

31st. WEEK.
She gave the history that she had followed my instructions 

and had therefore not worn the appliance for ten weeks. 
Occupational therapy had been continued thrice weekly and she 
had used her hand as much as possible. There was no oedema of 
the hand and a ll passive movements were pain-free.
SEisi* Settled at b-0° flexion. c

Active. Ext: h-0%  - 10%  (3+). (Gain 30 ).
Flex: 10°E - % ‘F. (3+).



Fingers, Settled touching the palm with the thumb lig h tly
opposed to the forefinger.

Active. Only a few degrees of active extension in fingers 
and thumb.

Passive. Some resistance (B-C) on extension to contract
u a l  level.

There was no change in the movements obtainable at the control 
jo in ts .

55th WEEK.
A month a fte r I la s t  saw her occupational therapy had 

been stopped- and she had not made much use of her hand since 
that time, 3-he main lim iting factor had been the small range 
of movement possible at the shoulder and elbow.
Wrist. Settled at kOc'FI exion.

Active. Ext: h-CfF. - 5:,F# (3 +} (Gain 1?^). She
could only repeat th is half a dozen times before 
tir in g .
Flex: 5°F. - >+0 F. (3-t-).

Passive. W>°F.. - 0 L' (A), 0C' - 3C°3. (C). (Gain 20&).

Fingers. Settled touching the palm with the thumb lig h tly
opposed to the forefinger.

Active. Bo active extension. Grip firm..
Tas sive. Moderate to marked spastic ity  on passive extension 

She was instructed to use her hand as much as possible.

75th WEEK.
She gave the history that she had been unable to do any

thing useful with; her hand since I la s t saw her and she had
therefore given up trying to use i t .
Wrist. Settled at k<3°F.

The range of active and passive movement had
diminished to that found at the in i t ia l  exami
nation.

Fingers. Settled clenched in the palm with the thumb
tigh tly  opposed. Active and passive movement 
was similar to the findings recorded at the 
in i t ia l  examination.

Elf&HTIETH WEEK.
No change compared to the findings recorded at her 

previous examination.
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CASE NO. q.

Ase. 51 years.

Sex. Female.

Complaint. Residual hemiplegia of the righ t side.
(Duration one year.)

History.

At the age of 26 years she had been diagnosed 
as suffering from m itral s ten o sis .. From then u n til the 
age of 50 years she had had no marked d isab ility  from 
th is  condition except a certain amount of dyspnoea on 
exertion and some swelling of the ankles, - and th is  only 
for the previous h - 5 years.

On the 17.10.5k, at the age of 50 years, she was 
admitted to hospital following a sudden onset of right 
sided paralysis and loss of speech on the 1 3 . 10 . 5**-. 
Consciousness was not lo s t. On admission she presented 
the signs of m itral stenosis, auricular 'f ib r illa tio n , 
congestive cardiac fa ilu re  and right sided hemiplegia.
The la s t named was attributed to embolism from the le f t  
heart.

Movement of the right lower limb improved 
slowly u n til by the 9 . 1 2 . 5k she was able to walk, her 
foot dorsiflexed with a B.&. iron, and with the support from 
one assistant* The right hip and knee were spastic in 
extension and the foot held in  plantar flexion. !£here 
was no recovery of movement in  the upper limb. She was 
discharged home on the 2 k ,1 2 . 5ft•

Seen in the C.P.D. on the 18 . k . 55 she was 
walking rather better but there was no improvement in the 
arm or hand.

By the 1 8 ,8 .5 5  she was walking with only the 
support of one stick . The right upper limb remained 
almost completely paralysed.

Other forms of treatment employed prior to Splinting.

From the date of admission to hospital un til the 
time when I f i r s t  saw her she had received regular hemi
plegic rehab ilita tion  from the Physiotherapy Staff; both
as an In-Patient and as an Out-Patient. Her walking had



lit G

improved w ith th is  regime but there had been no improvement 
at a l l  in  her arm and hand.

J o in ts  trea ted  and type o f appliance used.

A ven tra l cock-up w rist s p lin t  was f i t t e d  one 
year a fte r  the onset o f her hem iplegia. This was fo llow ed  
four months la te r  by a w rist and fin g er  sp lin t  (type A).

J o in ts  observed as Controls .

The elbow and shoulder jo in t s .

RLght Unuer Limb.
Shoulder.  S e ttle d  in  adduction. o

A ctive. Abduction and f le x io n  1? ( 3 ) .
Extension 20° (3 + ). Adduction -  f u l l  (3'4~)« 
R otation -  n i l .

P assive . Outside o f the ranges shown above there was 
marked re s is ta n ce  (D) to  i l l  movements.
There appeared to  be a contracture at 
50 ̂  abduction.

Elbow. S e ttled  at 90° .
A ctive. Flex: 90°- 1 1 0 °(3 ). Exts* n i l .
P assive . Flex* 9®c-  110°(A ), 110°- f u l l  f le x io n  (B ).

Pain^on f u l l  f le x io n .
Ext* f u l l  f le x io n  -  90 (A) 9 90"- 1 5 H b) .

W rist.  S e ttled  at 3 5 °flex io n  in  mid frona^ion.
A ctive.  No a c tiv e  movement apart from a arc 

of supination and pronation. ,
P assive. Ext* 35°F. -  SO^B.CD). H ex* 30°». -3 5 F (A ).  

A ll other movement met w ith moderate to  • 
marked re s ista n ce ..

F ingers. S e ttle d  t ig h t ly  clenched in to  the palm
w ith the thumb strongly  opposed and flex ed . 

A ctive. S lig h t voluntary g r ip . No other active  
movement.

P assive. Intense s p a s t ic ity  (E) on a c tiv e  ex ten sion .

l ig h t  Lower Limb. (Only the knee and ankle were examined and
these not in  d e t a i l ) .

Knee. S e ttled  at 30 ° when standing.
S it t in g , w ith  hip and knee jo in ts  flex ed
to  9 0  ̂ , she could a c t iv e ly  extend the knee 
to  2? * The movement was slow and s p a s t ic .  
From th is  p o s it io n  she could a c t iv e ly  f le x



the knee to  100 * This movement was 
even more slow and s p a s t ic , though g rav ity  
was a s s is t in g  i t . .

Ankle. S e ttled  at 50
No a ctiv e  dor s i f l  ex ion . I f  p a ss iv e ly  
d o rsiflex ed  to  80° she could a c t iv e ly  
plantar f le x  to  ^5 (3+)*

B aflexes.
A ll m yotatic r e f le x e s  were exaggerated on the  

r ig h t side* The Babinski t e s t  was p o s it iv e*  The r igh t  
abdominal r e f le x e s  were abset.

Sensation.
A ll forms o f sensation  appeared to  be reduced on 

the r ig h t sid e  thought to  what degree was d i f f i c u l t  to  
ascerta in  owing to  the low le v e l  o f cerebration shown by 
th is  patient*

0

Mental State
Slow cerebration* Depressed and over-em otional*  

Pleasant p erso n a lity . She was g ra te fu l for the in te r e s t  
taken in  her and promised f u l l  co-operation  in  any method 
designed to  improve her con d ition . Her speech was slurred  
but in t e l l i g ib l e  and she could express h e r se lf  adequately*

28.10*55.
A cock-up w rist s p lin t  was made and f i t t e d  which 

held the w rist in  15° extension* A previous attempt to  make 
a w rist and fin g er  s p lin t  (type A) had fa i le d  owing to the 
extreme s p a s t ic ity  o f the f in g e r s . When the w rist was held  
extended to  20° i t  was im possible to  extend the fin g ers  
s u f f ic ie n t ly  to  make i t  worth while including them. I t  
was hoped th a t , la t e r ,  when the spasm of the w rist f le x o r s  
was abated a type (a ) s p lin t  could be made.

Examinations were conducted at weeks 1 , 2 , 3 , *f, 5* 
7 , 12 , 13 , 16 , 18 , 20, 22, 2l+t26,75L,$ 7 . Th« s t a l l s  o f the 
changes in  range o f a c tiv e  ana passive movement of the w rist  
jo in t  found at these tim es have been condensed in  graph form, 
(see  end of the Case).

By week 16 , sp a s t ic ity  o f  the w rist f lex o r s  had 
abated to  such an exten t that i t  was necessary to  force only  
the f in g ers  in to  extension  w hile a w rist and fin ger  sp lin t  
was made, and th is  was su cc essfu lly  carried  out* From 1hat 
week onward she discarded her old sp lin t  and wore the w rist  
and fin ger  appliance (type a ) . This new sp lin t  held the 
w rist in  20e ex ten sion , the M*B. jo in ts  fu l ly  extended, the 
proximal I*P. jo in ts  in  30® f le x io n  and the d is ta l  I*P. jo in ts  
in  20® f le x io n .



FINGERS.
The progress o f  fin g er  movement fo llow ing ap p li

cation  o f th is  sp lin t  can he given b r ie f ly  as fo llo w s :-  
a fte r  two weeks there was a very marked re lea se  o f spasm 
in  the fin g er  f le x o r s . T hirty minutes a fte r  removal o f  
the sp lin t  the f in g ers  had s e t t le d  in  a relaxed  p o s it io n  
•J11 -  211 (5 th  -  2nd) from the proximal palmar crease and 
the thumb l ig h t ly  opposed. F u ll p assive f le x io n  o f the 
I .P . jo in t s  was fr e e , but passive f le x io n  of the M.P. 
j o in t s ,  past **5°? caused pain. Extension o f the I .P .  
jo in ts  to  the angle at which they were held in  the sp lin t  
was free  (A ), but from there u n t i l  f u l l  extension  moderate 
re s is ta n ce  (C) was encountered. Full extension  at the M.P. 
jo in ts  met with normal tone (A ). She could grip three  
(examining) fin g ers  w ith s l ig h t  pressure (3 + ), and could  
re lea se  them on command, but only a few degrees o f a ctiv e  
extension  was noted.

From th is  date (week 18) onwards, she l e f t  o f f  
the sp lin t  for p ro g ressiv e ly  longer periods ( see graph)*
Ihe re lea se  o f f le x io n  spasm o f the fin g ers  remained 
abated to  the degree described above and showed no sign  
o f  returning* Active ex ten sion , howevdr, remained at b est  
a matter of 5° -  10° and showed no tendency to improve 
Myoad th is  range.

The " s t if fn e s s 11 and pain noted on passive f le x io n  
increased  up to  the 18th week, and th erea fter  decreased u n t il  
i t  was only mild at the 26th  week*

SPLINT.
At week 16, when the o r ig in a l w rist sp lin t  was 

rep laced , i t  was unchanged from i t s  condition  when made 
except thatthe l in in g  had absorbed a considerable amount 
o f p ersp ira tion  and required washing. By the time o f the 
l a s t  examination (week 26) the second sp lin t  was in  p erfect  
order and was clean and wholesome, having been washed at weekly 
in te r v a ls  as d irected* The p a tie n t , at no tim e, complained 
o f discom fort from the s p l in t s . .

SKIN & JOINTS.
Examination at week 2 revealed  a very s l ig h t  oedema 

o f  the dorsum of the hand. She was given a c o lla r  and cu ff  
s lin g  in  which to  e lev a te  her hand and forearm during the 
day, and in stru cted  to  e lev a te  her arm on a p illo w  at night*  
She was a lso  to ld  to p a ss iv e ly , and i f  p o ss ib le , a c t iv e ly  
move her w rist and fin g ers  each time the appliance was 
removed for washing (or for  free  periods la te r  in  the course 
of treatm ent.) Under th is  regimen the odema remainedjust 
p ercep tib le  u n t i l  week 22 when i t  disappeared e n t ir e ly .

The M.P. j o in t s ,  a fter  the f i r s t  two weeks wear of



\u<\
the wrist and finger sp lin t, became " s tif f"  and painful 
on fu ll  passive flexion, as already noted. This was 
probably due to th e ir being held rather too fu lly  extended 
by the sp lin t.

The wrist jo in t and the I#P. jo in ts showed 
l i t t l e  tendency towards stiffness*

CONTROL JOINTS.

No constant change was noted in either active 
or passive movement at these jo in ts throughout the period 
of treatment and observation.

SEVENTY-FIFTH WEEK.

I did not see th is  patient again u n til eleven months 
la te r .  By that time she had not worn any appliance for 
ju s t over one year. The history was obtained from the 
patien t, and her family, that she had made l i t t l e  or no 
use of the hand since the appliance was removed. This 
was attributed  to the poor movement at the shoulder and 
elbow jo in ts . She had had no occupational therapy during 
the above period.

Shoulder . Settled in adduction, in ternally  rotated.
Active. Abduction 10*. Flexion 0>̂ .

Extension 2?c.
Rotation; internal 15° % external 0°.

Passive. Abdyetion 50.1 (A). Flexion 20° (B).
Extension 30° (A).
Rotation: internal 80^ (A), external 80° (C).

Elbow. Settled at 75.15
Active. Flex: 7?c - 100 ( 3 ) .  Ext: i i i l  from s e tt llf lg  (

 ̂ o position*
Passive. Flex: 75 - fu ll flexion (A).

Ext: fu ll flexion - 90Q(A), 9 0 ° -  20° (C).

Wrist. Settled at 35° flexion in mid pronation.
Active. Ext: 35° F. - 25°F. (2).

Flex: 35° - V T  (2).
Abduction 0 (0). Adduction 0 (0).
Supination 90° - 120° (2). Pronation 0 (0).

Passive. Ext* 35° - 15'J F. (A), 1?°F. - h0°E. (C).
Flex: w  E. - 50°F. (A).

Fingers. Settled tigh tly  clenched in the palm.
Active. Ext: n il  in either fingers or thumb.

Flex: with wrist flexed to 25 she had an 
appreciable grip (3 -̂).

Passive, frith the wrist extended 30° the I.P . jo in ts could 
not be extended fu lly , even when the jo in ts were 
held in 90° flexion* There was also marked 
resistance to fu ll extension at M.P. jo in ts .



EIGHTY-SEVENTH WEEK*

Examination at th is  time showed no change from the 
findings at the seventy-fifth week*.

ST3MMARY.

The wrist flexors were constantly stretched for 
four months and then stretched for progressively shorter 
daily periods for a further five weeks* She obtained a 
considerable range of normal tonus and of active extension 
during th is  time but b$th were almost en tirely  lo s t during 
the course of the year*which followed cessation of stretch, 
^he spastic ity  shown by the flexors of the fingers responded 
surprisingly quickly to a seven week period of stretch  but 
th is  was en tire ly  lo s t during the ensuing year. I t  may be 
noted that she made no use of her gain in movement after 
stretching was stopped.
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75 years.
Sex. Female.

Complaint. Chronic resid u a l hemiparesis o f the l e f t
s id e . ( Duration — one year and s ix  months.)

H i s t o r y .

She had a cerebrovascular accident in  May, 1951** 
leading to  a l e f t  hem iplegia.. She was admitted to h osp ita l 
and a fter  s ix  months was discharged, able to walk with a 
stick *  At home she became bed-ridden and was again 
admitted on the 1*+. 5*55*» She was found, then, to have 
a fibrous f le x io n  contracture o f the l e f t  knee (kQ°) and
no u sefu l movement in  the l e f t  arm which was sp a stic . I t  
was held in  f le x io n  at the elbow and adduction at the 
shoulder.

O th e r  fo r m s  o f  t r e a t m e n t  e m p lo y e d  p r i o r  t o  S p l i n t i n g .

In July 1955 s e r ia l  p la sters  were ordered for  
the le g  but were discontinued a fter  three weeks as the 
p a tien t would not to le r a te  them. No treatment was given  
to  the l e f t  upper limb.

J o i n t s  t r e a t e d  and ty p e  o f  a p p l ia n c e  u s e d .

A ventral w rist sp lin t  was used. (Her fin g ers  
presented m ultip le fibrous contractures, and i t  seemed 
that no u sefu l purpose would be served by including them 
in  the s p l in t ) .  The w rist jo in t  was held flexed  by marked 
spasm and passive extension  to  only 10 E. could be obtained. 
The sp lin t  held the w rist jo in t  in  1 0 °flex io n .

J o i n t  o b s e r v e d  a s  C o n t r o l .

The elbow jo in t .

INITIAL EXAMINATION.. 2 1 . 1 1 . 5 5 .

L fe ft U pper L im b.
E lb o w . S e t t l e d  at 8 0 ° . ,

A ctive. F lexs 80°- f u l l  f le x io n  {b ) .
E x t 5 f u l l  f l e x i o n  -  f ! 0 ° ( 3 ) .

Passive.  Exts 80°- 25°(D). F lexs 2?°- f u l l  f lex io n



i*7 1
W r is t # SettLed a t  7 0 e f l e x i o n  i n  t h e  p r o n a te d  p o s i t i o n .

A c t i v e .  E x t*  7 0 °  F . — 5 0 ° F . ( 3 ) .
F l e x i  50°F. -6 5 °F .(3 + -).
No o t h e r  a c t i v e  m o vem en t.

P a s ,s iv e f E x ts  6 0 ° F .  - ^ ? ° F . ( A ) - . .  M-5°F. - l ( f E *  ( D ) .  
F l e x s  1 0 E *  -  6 5  F* ( A ) .
S u p in a t io n  2 0 °  (C ) from  t h e  f u l l y  
p r o n a te d  p o s i t i o n  i n  w h ic h  i t  w as  
h a b i t u a l l y  h e ld . .

gtoeers* S e t t l e d  i "  -  2£-» ( 5 t h  -  2 n d ) from  p a lm .
A c t i v e .  U s e f u l  g r i p .  T h ere  w as some 1 0 ° -  1 5 °  o f  

a c t i v e  e x t e n s i o n . .
P a s s i v e # M arked s p a s t i c i t y  f e l t  on  e x t e n d in g

t h e  f i n g e r s  t o  t h e i r  c o n t r a c t u r a l  a n g le s  
(Mf* — M-5° a t  M .P ., and  I . P .  j o i n t s ) .

R e f l e x e s .
The t e n d o n  r e f l e x e s  w e r e  e x a g g e r a t e d  o n  t h e  

l e f t  s i d e *  The B a b in s k i  t e s t  w a s p o s i t i v e  on  t h e  l e f t

S e n s a t i o n .
No r e d u c t i o n  d e t e c t e d .

M e n ta l S t a t e .
l a e a s a n t  and c o - o p e r a t i v e ,  on  t h e  w h o le .

PROGRESS EXAMINATIONS.

T h is  c a s e  sh ow ed  a  s u r p r i s i n g l y  q u ic k  r e s p o n s e  
t o  t r e a t m e n t *  B y t h e  e n d  o f  t h e  f i r s t  w eek  o f  c o n s t a n t  
s p l i n t i n g ,  t h e  h and  s e t t l e d  a t  6 0 °  f l e x i o n  a n d , from  t h e r e ,  
c o u ld  b e  v o l u n t a r i l y  e x t e n d e d  ( 3 4 )  t o  20d F* -  a  g a i n  o f  
3 0 ° *  W ith  t im e  t h e r e  w a s  ar f u r t h e r  s l i g h t  im p ro v em en t -  
t o  1 0 °  o f  f l e x i o n  ( 3 + )  -  b y  t h e  f o u r t e e n t h  w e e k . I t  may  
b e n o t e d  t h a t  t h e  s p l i n t  h e ld  t h e  w r i s t  a t  t h i s  a n g l e .
T he r a n g e * o f  n o rm a l t o n u s  k e p t  p a c e  w i t h  t h e  a c t i v e  ra n g e#  
B e tw e e n  1 0 6 F . and 1 0 ° E# t h e r e  w as s t i l l  m arked r e s i s t a n c e  
f e l t #

As n o  f u r t h e r  im p ro v em en t seem ed  l i k e l y  i t  w as  
d e c id e d  t o  d i s c o n t i n u e  t r e a t m e n t  a t  t h e  f o u r t e e n t h  w eek  
and o b s e r v e  w h e th e r  o r  n o t  t h i s  r a t h e r  s h o r t  p e r io d  o f  
s t r e t c h  had  e f f e c t e d  an y  p erm a n en t c h a n g e  i n  t h e  s p a s t i c i t y  
o f  t h e  w r i s t  f l e x o r s #  E x a m in a t io n  a t  t h e  2M-th. w eek  
(2 9 .M -.5 6 ) r e v e a l e d  t h a t  t h e  r a n g e  o f  n o rm a l t o n u s  on& 
p a s s i v e  e x t e n s i o n  had r e m a in e d  u n a l t e r e d  ( 6 u  F . -  1 0  F . )  b u t  
a c t i v e  e x t e n s i o n  had d im in is h e d  b y  1 0 °  ( 6 0  F . -  2 0 ° F . )

SPLINT. _  .
The s p l i n t  c a u s e d  n o  c o m p la ih t s ,  and w i t h  

f o r t n i g h t l y  w a sh in g  b y  t h e  N u r s in g  S t a f f  r e m a in e d  i n  g o o d  
c o n d i t i o n .



SKIN & JOINT.
Some excessive perspiration occurred in the 

palm of the hand under the splin t and her hand required 
to be washed and powdered twice daily. No skin pressure 
areas developed, nor did oedema of the hand make an 
appearance.

CONTROL JOINTS.
The elbow jo in t showed no constant change during 

the period of observation.

This photograph shows the hand in i t s  original ‘‘settling  
position” of fu ll pronation and 70°flexion at the wrist 
jo in t.

9 \ - t h  WEEK.,
A c t i v e  a n d  p a s s i v e  m o v e m e n t  h a d  r e t u r n e d  t o  t h e i r  
o r i g i n a l  s t a t e  a s  f o u n d  a t  t h e  i n i t i a l  e x a m i n a t i o n .  
M o v e m e n t  a t  h e r  o t h e r  j o i n t s  s h o w e d  n o  c h a n g e .

S h e  h a d  m a d e  n o  u s e  o f  t h e  h a n d  s i n c e  t h e  a p p l i a n c e  
w a s  r e m o v e d  t e n  m o n t h s  p r e v i o u s l y .

7 9 t h  WEEK.
No change from the f in d in g s  at the l a s t  exam ination .



CASE NO.H.

Age k? years.

Sex. Male.

Complaint. Residual hemiparesis of the l e f t  s id e . 
(Duration, one y ea r .)

H istory.

He had a sudden lo s s  of consciousness on the 
1 .3 .5 ^  and remained unconscious for two days. When con
sciousness returned he could not moVe h is l e f t  arm or le g  
and the l e f t  side of h is face was weak. Admitted to  
h o sp ita l on the h- .3 .5 h-.

(His condition  on admission and the progress 
reports up to the 11 .3•55  are copied from h is In -p atien t  
case papers. I f i r s t  saw th is  p atien t on the 11.3*5? and 
only the data subsequent to  that date are based on my own 
ob servation s.)

Condition on Admission. ^ .3 .5^ .

B.P. 250/1M). Left ventricu lar hypertrophy.
No evidence of heart fa ilu r e . R eflexes on 
l e f t  side exaggerated. Left plantar response 
extensor. A ll forms of sensation reduced on 
l e f t  s id e . Spastic p ara lysis of l e f t  arm and le g .  
Left fa c ia l  weakness.
Neck s t i f fn e s s  developed. C .s.F . pressure 2lfQmls. 
Zanthochromic. No fresh  blood. Severe headache. 
Ir r ita b le .
Neck s t i f fn e s s  abated. Otherwise I.S .Q . Tib 
have physiotherapy.
H em iflegia -  no change. Temp. 100 F.
C repitation at bases. Deep venous thrombosis 
l e f t  c a lf .  P hysiotherapists giving heat and 
passive movement to  paretic s id e .
Today for the f i r s t  time he demonstrated some 
active f lex io n  of elbow and f in g e rs . Leg s t i l l  
shows no active  movement.
P ra c tica lly  complete l e f t  hemiplegia with marked 
constant sp astic  f lex io n  deformity of both upper 
and lower lim bs. Tone and re flex es  much increased. 
The leg  often  goes in to  f lex io n  spasm at hip, 
knee and ankle. There i s  lo s s  of touch, p o s it io n ,

5. 3 . 9 *.

15. 3. 9 *.
23 .  if

1 5.5.9*. 

11 .7 .5^ .



7.9.5*+. 

1.11.5*+. 

3.11.5*+.

5.ll.5*+ .

8.11.5*+.

9.12.5*+.

18.12.5*+.

26*12.5*+.

11.1.55.

1 2 .1 .5 5 .

2 2 .1 .5 5 .

/ 5 - r

and v ib ration  s e n s ib i l i ty  on the l e f t  side.. Left 
f a c ia l  weakness s t i l l  present. Ocular movements 
normal. Papilloedema r ig h t fundus but normal 
f i e ld s .
Long le g  c a llip e r  ( l e f t )  was supplied on the 
1.9.5*+. This appliance controls f le x io n  fa ir ly  
w ell and the p a tien t can walk w ith a ss ista n ce . 
However, he complains that i t  i s  too heavy. He 
s t i l l  g ets  painfu l f le x io n  spasms at night*
Flexion  i s  p artly  con tro lled  by the c a llip e r  
but pressure from the ring i s  eroding the skin of 
the th igh .. Unsafe, therefore to  continue w ith  
c a llip e r  and Orthopaedic Surgeon requested to  
see p atien t regarding hamstring tenotomy.
Orthopaedic Surgeon*s n o te s :-  "It requires th ir ty  
minutes o f passive extension  by physiotherapy 
s t a f f  to  get leg  in to  c a llip e r  and in volves  
paia fo r  the p a tie n t. o On examination l e f t  knee 
i s  held flex ed  to  120 ’. Active extension  i s  p ossib le  
to  9 0 c and then pain and hamstring ten sion  r e su lts .  
There i s  weak active d o rsiflex io n  of the fo o t to  
80°. There i s  considerable sp a stic  f le x io n  and 
adduction deformity at the hip jo in t  which can 
be overcome p a ss iv e ly . I would l ik e  to  see p atien t  
in  c a l l ip e r .”
P atien t in  c a ll ip e r . “Patient stands w ith hip 
f lex ed  20° -  25  9 and 20° abduction i s  a c t iv e ly  
obtainable.. T advise hamstring tenotomy.”
“Operation under Gmnipon and scopolamine and lo c a l  
an aesth etic . Subcutaneous tenotomy of semi- 
membranosis enable knee to  be extended a c tiv e ly  
to  *+0° and maintained there. Biceps not cut u n t il  
e f f e c t  o f th is  evaluated. Do la te r  i f  necessary."  
Severe f la v in e  s e n s it iv i ty  rash follow ed the 
operation.. Now nearly cleared up.
Orthopaedic Surgeon’ s n o te s :-  " h e  l e f t  knee has 
contracted^again* voluntary extension  i s  p ossib le  
to  only 90 •
“T enotom y o f  t h e  h a m s tr in g s  on  b o t h  s i d e s  o f  t h e  
k n e e  c a r r i e d  o u t  u n d e r  l o c a l  a n a e s t h e t i c .  P l a s t e r  
b a c k  s la b  a p p l i e d  t o  m a in t a in  maximum e x t e n s i o n . "  
O r th o p a e d ic  S u r g e o n 1 s  n o t e s : -  “Haematoma b e h in d  
k n e e .  A c t iv e  e x t e n s i o n  p o s s i b l e  t o  o n ly  6 0 c\
Passive extension to  3 5 c without delay. More 
p assive extension  could have been got in  a few 
m inutes, *or asp iration  and manipulation tomorrow.” 
Operation under general an aesthetic . “Haematoma 
asp irated . Fixed f lex io n  by ligamentary 
contraction present at 30 Manipulated to 1 0 c.
Pipe stem p la ster  applied from thigh to  ankle."  
Orthopaedic Surgeon*s n o te s:-  "Plaster b ivalved . 
Active extension to  U0C. Passive extension  to 20 • 
Reapply P.O.P., except for physiotherapy periods."



2 7 .1 * 5 5 *  O r th o p a e d ic  S u r g e o n * s  n o t e s : -  ^ P r e s s u r e  s o r e s
on  a n k le  and t h i g h  fro m  t h e  p l a s t e r *  The l e g  
im m e d ia t e ly  f l e x e s  on  r e m o v a l o f  t h e  p l a s t e r *  ** 

8 * 2 .5 5 *  W a lk in g  q u i t e  w e l l  i n  t h e  P*O .P* * o  c o n t in u e
w i t h  P*0 *P* S o r e s  s t i l l  o p e n  and tr o u b le s o m e * .  
F in d s  P *O .P . i n t o l e r a b l e  f o r  m ore th a n  a  f e w  h o u r s  
p e r  day*.

O th e r  Form s o f  T r e a tm e n t E m p loyed  P r io r  t o  S p l i n t i n g *

T h e se  h a v e  a lr e a d y  b e e n  d e s c r ib e d  i n  t h e  H i s t o r y .

J o i n t s  t r e a t e d  and  t y p e  o f  a p p l ia n c e  u s e d .

A lo n g  l e g  s p l i n t  w as c u t  o u t  t o  e x t e n d  from  j u s t  
a b o v e  t h e  m a l l i o l i  t o  2 ” a b o v e  t h e  j u n c t i o n  o f  t h e  m id d le  and  
u p p e r  on e  t h i r d s  o f  t h e  th ig h *  1 / 8 11 p o ly t h e n e  and 3A 6 ” 
p o ly u r e t h a n e  w e r e  u s e d .  The p a t i e n t  w as p la c e d  i n  t h e  
p o s i t i o n  d e s c r ib e d  f o r  m o u ld in g  l e g  s p l i n t s  and h i s  k n e e  
c a r e f u l l y  e x t e n d e d  p a s s i v e l y  t o  + I t  w as c o n s id e r e d  
d o u b t f u l  w h e th e r  t h e  p l a s t i c s  w o u ld  m ou ld  t o  t h e  d o u b le  
c u r v e  p r e s e n t e d  b y  t h i s  a n g l e ,  b u t  a f t e r  t h e  warm p l a s t i c s  
had  b e e n  w rap p ed  ro u n d  i n  t h e  b e s t  a l ig n m e n t  p o s s i b l e  f l e x i o n  
spasm  s u b s id e d  and t h e  l e g  c o u ld  b e w e l l  e x t e n d e d .  The  
p l a s t i c s  w ere  a d j u s t e d  a c c o r d in g ly * .  % r in g  t h e  t e n  m in u te s  
a l lo w e d  f o r  s e t t i n g  n o  f l e x i o n  spasm  d e v e lo p e d .  T h is  w as  
m o st  s u r p r i s i n g  a s  a l l  p r e v i o u s  a t t e m p t s  t o  e x t e n d  th e ,.,k n ee  
p a s t  *f5 °h ad  r e s u l t e d  i n  a  f l e x i o n  w ith d r a w l r e f l e x  .  ^he 
a b s e n c e  o f  t h i s  phenom enon w as a t t r i b u t e d  t o  t h e  h e a t  o f  t h e  
p l a s t i c s .

A. m ou ld  o f  t h e  a lm o s t  f u l l y  e x te n d e d  l e g  w as t h u s  
o b t a i n e d .  A f t e r  t h i s  m ou ld  had  b e e n  rem oved  and t h e  l e g  
c o o l e d ,  t h e  k n e e  s l o w l y  f l e x e d  t o  7 0 °*. A d e t a i l e d  e x a m in a t io n  
w a s t h e n  c a r r i e d  o u t .

D i f f i c u l t y  i n  p u t t i n g  on  t h e  f i n i s h e d  s p l i n t  
w it h o u t  h e a t in g  t h e  l e g  w as f o r e s e e n ,  and f o u r  on e f o o t  ong  
s t r a p s  and b u c k le s  w ere  f i t t e d *
( s e e  d ia g r a m ) . By p r o v id in g  
t h e s e  lo n g  s t r a p s  i t  w as  
h o p ed  t h a t  i t  w o u ld  b e  
p o s s i b l e  t o  g e t  t h e  a n k le  
and t h i g h  o f  h i s  f l e x e d  
l e g  i n t o  t h e  s p l i n t  and  
t i g h t e n  s t r a p s  1 * &
Then i t  was planned to  
very gradually tigh ten  
a l l  the straps in  turn -  
see diagram.

J o i n t s  o b s e r v e d  as Controls*

A l l  o t h e r  j o i n t s  on  t h e  p a r e t i c  s i d e .



INITIAL EXAMINATION. 1 1 . .3 .5 5 ,

I  saw  t h i s  p a t i e n t  f o r  t h e  f i r s t  t im e  on  t h i s  
d a t e ,  a lm o s t  e x a c t l y  on e  y e a r  a f t e r  th e  o n s e t  o f  h i s  h em i
p l e g i a .  I  had b e e n  a s k e d  t o  s e e  him  w i t h  a  v ie w  t o  m ak in g  
a  p l a s t i c  s p l i n t  f o r  h i s  l e g  a s  he c o u ld  n o t  t o l e r a t e  h i s  
P .O .P .  s p l i n t .

By t h i s  t im e  t h e  p r e s s u r e  s o r e s  a t  t h e  b a c k  o f  
h i s  t h i g h  and a n k le  c a u s e d  b y  t h e  P .O .P . w ere  a lm o s t  h e a l e d .  
T h e se  had  b e e n  v e r y  t r o u b le s o m e  and had r e s o l v e d  o n ly  a f t e r  
t h e  p l a s t e r  s p l i n t  h ad  b e e n  l e f t  o f f  e x c e p t  f o r  a fe w  h o u r s
p e r  d a y  f o l l o w i n g  b i v a l v i n g  o f  t h e  p l a s t e r  on  t h e  22 . 1 . 5 5 .
O n ly  o c c a s i o n a l l y  had  i t  b e e n  f i t t e d  f o r  lo n g e r  th a n  h -  6 
h o u r s  p e r  d a y  s i n c e  t h a t  t im e .

E x a m in a t io n ,
L e f t  L ow er L im b.  O n ly  a c t i v e  m ovem ent e x a m in e d , e x c e p t  a t  k n e e .

H ip . S e t t l e d  a t  20 °  f l e x i o n  and 30  °  i n t e r n a l
A c t i v e .  F l e x i o n  2 0 f-  1 0 0 r o t a t i o n .  

E x t:  100 ° -  20 ° ( 3 )  •
A b d u c t io n  3 0 ° ( 3 + ) .  A d d u c t io n  3<> ( 3 + ) .  
H o t a t i o n : -  i n t e r n a l  30 . ( 3 ) 

e x t e r n a l  10 ( 3 )

K n ee . S e t t l e d  a t  8 0 ° .
A c t i v e .  F l e x :  8 0 ° -  1 1 0 ° (W :. E x t:  1 1 0 ^ -  8 0  ( V - ) .
P a s s i v e .  E x t :  1 1 0 1"—-80 ( A ) ,  8 0 w-  ty? (G -D ) .

A tte m p ts  t o  p a s s i v e l y  e x t e n d  p a s t  
f l e x i o n  i n v a r i a b l y  p r o d u c e d  a  

f l e x i o n  w ith d r a w a l o f  t h e  l i m b .

A n k le .  S e t t l e d  a t  *K)°. 0 0
A c t i v e .  D o r s i f l e x i o n .  kO -  7 5  ( 3 ) #  T h is  m ovem ent 

w as a c c o m p a n ie d  b y  some 2? ° o f  i n v e r s i o n .  
P l a n t a r f l e x i o n .  7 ! T -  30° (*+).

Tpes. There was a few degrees of active  f lex io n
and extension .

M ea su rem en t o f  t h i g h s .
L e f t .  I V *  c ir c u m f e r e n c e  3 ” a b o v e  p a t e l l a  

l ^ i ” '8  “*» ** « 6 "' a b o v e  p a t e l l a .
R ig h t .  I 5 f w ti ?» tt it 3 11 « tt

1 7 f ,f! it »t ii n 6 11 it it

L e f t  U pp er L im b s . (O n ly  a c t i v e  m ovem ent w as a s s e s s e d . )

S h o u ld e r .  S e t t l e d  i n  a d d u c t io n .
F le x *  5 0 °  ( i f ) .  A b d u c t io n  8 0 to( 1+ ) .
E x t*  5 5 °  0 + ) .  A d d u c t io n  f u l l  ( 5 ) *  
R o t a t i o n : -  e x t e r n a l  6 0 ° ( 3 ) ,  i n t e r n a l  SO0^ ) .



Elbow.

W rist.

lin gers.

R e f l e x e s .
A l l  m y o t a t ie  r e f l e x e s  on  t h e  a f f e c t e d  ( l e f t )  s i d e  

w e r e  m a r k e d ly  e x a g g e r a t e d .  * h e  p l a n t a r  r e s p o n s e  w as e x t e n s o r  
and w a s a c c o m p a n ie d  b y  a  w ith d r a w a l r e f l e x  o f  t h e  l im b .  The 
a b d o m in a l r e f l e x  w as a b s e n t  on  t h e  l e f t  s i d e .

C o- o r d i n a t i o n .
T h is  c o u ld  b e  a s s e s s e d  o n ly  i n  t h e  u p p e r  l im b .  I t  

w a s fo u n d  t o  b e  q u i t e  g o o d  w i t h i n  t h e  r a n g e  o f  a c t i v e  m ovem ent 
p e r m i t t e d .

S e n s a t i o n s .
A l l  fo r m s  o f  s u p e r f i c i a l  s e n s a t i o n  w ere  q u i t e  

m a r k e d ly  im p a ir e d  on  t h e  l e f t  s i d e .  M h sc le  and j o i n t  s e n s e  
s e e d e d  l e s s  a f f e c t e d .  T h ere  w as n o  v i s u a l  f i e l d  d e f e c t .

M e n ta l S t a t e .
He w as d e p r e s s e d ,  som ew hat a g g r e s s i v e  and r a t h e r  

s c e p t i c a l  a b o u t  t h e  v a lu e  o f  t h e  p l a s t i c  a p p l ia n c e . .  He g a v e  
t h e  im p r e s s io n  t h a t  p r i o r  t o  h i s  c e r e b r o v a s c u la r  a c c i d e n t  
he had  b e e n  a  l i v e l y  and w i t t y  p e r s o n a l i t y  b u t  h i s  w i t  a t  t h e  
t im e  o f  e x a m in a t io n  w as u s e d ,  m a in ly ,  t o  g iv e  added  w e ig h t  
t o  h i s  c r i t i c i s m s .

The ab o v e  e x a m in a t io n  w as c a r r i e d  o u t  a f t e r  t h e  
s p l i n t  had b e e n  m o u ld ed  and t h e  l e g  had c o o l e d  and t h e  k n e e  
had  r e t u r n e d  t o  i t s  fo r m e r  r e s t i n g  s t a t e  o f  8 0 c f l e x i o n .  The 
f a c t  t h a t  h i s  f l e x i o n  spasm  had  so  c o m p le t e ly  a b a te d  d u r in g  
a p p l i c a t i o n  o f  t h e  warm p l a s t i c s  had s t im u la t e d  my i n t e r e s t  
s u f f i c i e n t l y  t o  ex a m in e  i n  some d e t a i l  th e  r a n g e  o f  p a s s i v e

S e t t l e d  a t  3 0 .
H e x *  3 0 ' -  f u l l  f l e x i o n  ( 5 ) . .
E x t?  f u l l  f l e x i o n  -  7 5 c’( 4  ) ,  75  -  2 0  ( 3 ) .

S e t t l e d  a t  3® ° f l e x i o n  w hen p r o n a te d  and  
10  e x t e n s i o n  w hen s u p i n a t e d .
E x t :  30° p .  -  2 5 * B . (.$■).
Plexr 1 0 ° ! . -  35°F.. W .
A b d u c t io n  10  ( y .  A d d u c t io n  20 ( W .
S u p in a t io n  1 5 0  (* * ) .  P r o n a t io n  1 5 0  (b  ) .

S e t t l e d  l i g h t l y  on  palm  w i t h  thumb r e s t i n g  
a g a i n s t  f o r e f i n g e r .
E k t:; T he f i n g e r s  c o u ld  b e  s e p a r a t e d  2£ H-  bn 

( 5t h  -  2n d . )  fro m  t h e  p r o x im a l p a lm a r  
c r e a s e  ( 3-+i * and t h e  thumb e x t e n d e d  
a lm o s t  f u l l y  a t  I . . P . , M .P . and C.M.
j o i n t s  ( 3+*)*

F l e x *  F irm  g r i p .
No a d d u c t io n  o r  a b d u c t io n  w as s e e n .



and  a c t i v e  m ovem ent -  e s p e c i a l l y  o f  h i s  lo w e r  l im b .  At t h e  
t im e  I  w as i n t e r e s t e d  o n ly  i n  t h e  e f f e c t  o f  t h e  h o t  p l a s t i c s  
o n  h i s  f l e x i o n  spasm  b u t  i t  w as t o  p r o v e  f o r t u n a t e  t h a t  th e  
e x a m in a t io n  had  b e e n  d e t a i l e d  w h e n , f i v e  w e e k s  l a t e r ,  t h e  
e f f e c t  o f  s t r e t c h i n g  h i s  s p a s t i c  f l e x o r s  w as o b s e r v e d .

1 5 . 3 . 5 5 .  The f i n i s h e d  s p l i n t  w a s s u c c e s s f u l l y  f i t t e d  b y  t h e
m eth o d  o u t l i n e d  w hen d e s c r i b i n g  t h e  ty p e  o f  a p p l ia n c e  
u s e d .  I t  w as i n  f a c t  q u i t e  e a s y  t o  a c h ie v e  f u l l  
e x t e n s i o n  i n  t h i s  w a y . The s p l i n t  and t h e  s e c u r in g ,  
s t r a p s  w e r e  s u f f i c i e n t l y  s t r o n g  t o  a b o r t  f l e x i o n  
sp a sm s a t  t h e i r  o n s e t  and w hen e a c h  spasm  a b a te d  
t h e  l e g  c o u ld  b e  e x t e n d e d  a  f u r t h e r  30 c -  ^0 C and  
t h e  s t r a p s  b u c k le d  b e f o r e  a n o th e r  spasm  b e g a n ..

1 7 * 3 He  c o u ld  w a lk  w e l l  w h i l e  w e a r in g  t h e  s p l i n t .  He
fo u n d  i t  m uch m ore c o m f o r t a b le  th a n  t h e  P .O .P . s p l i n t  
and a l s o  m uch l i g h t e r .  The l a t t e r  q u a l i t y  e n a b le d  
him  t o  w a lk  w i t h  m ore free d o m ..
T he lo w e r  en d  o f  t h e  s p l i n t  w as t o o  c l o s e  t o  th e  
m a l l e o l i  and t e n d e d  t o  ru b  t h e  s k in  o v e r  th e  m e d ia l  
m a l l e o l u s . .  An i n c h  and a h a l f  w as ta k e n  o f f  t h e  
b o tto m  and an  e x t r a  i ,f t h i c k  l a y e r  o f  p o ly u r e t h a n e  
p a d d in g  w a s gj.ued on  t o  g i v e  e x t r a  p r o t e c t i o n *  The 
s p l i n t  h e ld  t h e  k n e e  j u s t  a  l i t t l e  f l e x e d  ( 5 C-  10c )*

21 .-3 . 55* Th e  s p l i n t  w as s a t i s f a c t o r y .  I  i n s t r u c t e d  t h e  
p a t i e n t  t o  w ea r  i t  a s  m uch a s  he c o u ld  t o l e r a t e .
He w as d is c h a r g e d  home on t h i s  d a t e .

PROGRESS EXAMINATIONS.

FOURTH WEEK*
'■the p a t i e n t  had  t a k e n  my a d v ic e  v e r y  l i t e r a l l y  and  he  

h a d , i n  f a c t ,  n o t  t a k e n  o f f  t h e  s p l i n t  s i n c e  I  l a s t  saw  him *  
He h ad  fo u n d  i t  c o m f o r t a b le ,  he c o u ld  w a lk  w e l l  i n  i t  d u r in g  

th e  d a y  and i t  had  s to p p e d  h i s  f l e x i o n  sp asm s a t  n i g h t .
On r e m o v a l o f  t h e  s p l i n t  t h e  s k in  o v e r  t h e  b a ck  o f  

t h e  t h i g h  w as r e d  and  show ed  a r i n g  o f  p r e s s u r e ,  b u t  i t  w as  
n o t  b r o k e n .,  * h e  p o ly u r e t h a n e  l i n i n g  o v e r  t h i s  p a r t  w as  
r a t h e r  f r a y e d *  The e x t r a  t h i c k  l i n i n g  a t  th e  b ack  o f  t h e  
a n k le  w as a l s o  f r a y e d  and b r o k e n  i n  one o r  tw o p l a c e s .  The 
r e s t  o f  t h e  l i n i n g  w as i n t a c t  b u t  a  c o n s id e r a b le  am ount o f  
p e r s p i r a t i o n  had  b e e n  a b s o r b e d . The l i n i n g  w as t h e r e f o r e  
w a sh ed  i n  th e  D ep a rtm en t and f r e s h  i"  t h i c k  b a n d s w ere  f .u e d  
o n to  t h e  p o ly t h e n e  ro u n d  t h e  to p  and b o tto m  o f  t h e  s p l i n t *  
•Rram ination<

Lee. S e t t l e d _a t  5 . _ • & _*o*— % ,  o_
A c t i v e .  F l e x :  5 -  110 ( 3 ) .  E x t :  1 1 0  -  5 (3+-) (75 G a in ) .  

He r e p e a t e d  t h i s  m ovem ent s i x  t im e s  b e f o r e  i t  
f a t i g u e d . .  A f t e r  a  moment* s  r e s t  he r e p e a t e d  
i t  a  f u r t h e r  s i x  t im e s *

P a s s i v e .  E x t:  1 1 0 °  -  : 4 ? ° ( A ) ,  -  5  ( B ) •



H ip  and  a n k le  m ovem ent sh ow ed  n o  d e t e c t a b l e  ch a n g e  fro m
t h e  f i n d i n g s  a t  t h e  i n i t i a l  e x a m in a t io n  e x c e p t  
t h a t  h ip  e x t e n s i o n  had  im p r o v e d  
A c t i v e ,  1 0 0 °  -  1 0 °  ( 3 ) .
There yas no change in  th igh  measurements.

T he p a t i e n t  w a lk e d  a  d i s t a n c e  o f  100  y a r d s  w i t h o u t  h i s  
s p l i n t ,  u s i n g  a  w a lk in g  s t i c k  h e ld  i n  h i s  r i g h t  h a n d . He 
r e m a in e d  i n  t h e  D ep a r tm en t f o r  tw o h o u r s  and a t  t h e  en d  o f  
t h a t  t im e  h e  c o u ld  s t i l l  e x t e n d  h i s  k n e e  t o  5° ( 3)  b u t  o n ly  
o n c e  b e f o r e  f a t i g u e  o c c u r r e d .  On a t t e m p t in g  t o  w a lk ,  h i s  
k n e e  e x t e n s i o n  w as n o t  s t r o n g  en o u g h  t o  t a k e  h i s  w e ig h t  f o r  
m ore t h a n  a  fe w  s t e p s .  B e s i s t e n c e  t o  p a s s i v e  e x t e n s i o n  had  
a l s o  i n c r e a s e d ,  8 0 °  -  5 ° ( B - C ) .

The sp lin t  was again f i t t e d  and he was in structed  to  
wear i t  con stantly  except for two ten minute periods morning 
and n ig h t. During these in te rv a ls  he was to wash h is  le g  
and to  a c t iv e ly  f le x  and extend the knee.

SEVENTH WEEK.
The p a t i e n t  w as p r e s e n t e d  i n  a t a l k  a t  t h e  A .G .M . o f  

t h e  " S o c i e t y  f o r  t h e  C are o f  t h e  E ld e r ly "  h e ld  a t  t h e  
W h it t in g t o n  H o s p i t a l ,  L o n d o n , on  May 7 t h ,  1955*  H is  r e c o v e r y  
o f  a e t i t e  e x t e n s i o n  o f  th e  l e g  and h i s  a b i l i t y  t o  w a lk  w i t h o u t  
h i s  s p l i n t  w as d e m o n s tr a te d .

He h ad  now w orn  t h e  a p p l ia n c e  c o n s t a n t l y  f o r  s e v e n  
w e e k s .  He had fo u n d  i t  c o m f o r t a b le .  T h ere  w ere  n o  m arks  
on  h i s  s k in  and t h e r e  w as n o  oedem a o f  t h e  f o o t .  The s p l i n t  
w a s i n  g o o d  o r d e r .  He g a v e  t h e  h i s t o r y  t h a t  h e  o n ly  r a r e l y  
g o t  f l e x i o n  sp asm s o f  h i s  k n e e  and t h a t  sp asm s w ere  a b o r te d  
w i t h i n  a  fe w  s e c o n d s  b y  c o u n t e r - p r e s s u r e  from  t h e  s p l i n t .  
B a th e r  m ore o f t e n  he e x p e r i e n c e d  f l e x i o n  sp asm s a t  t h e  h ip  
w h ic h  r a i s e d  up h i s  e x te n d e d  l im b ,  ■‘•h e se  a lw a y s  o c c u r r e d  a t  
n i g h t  and t h e  w e ig h t  o f  t h e  b e d c l o t h e s  w as u s u a l l y  en o u g h  t o  
o v erco m e them  b e f o r e  much p a in  d e v e lo p e d .
E x a m in a t io n .
t o e e .  S e t t l e d  ca t  5  c.  0

A ctive. F l e x :  5 -  1 1 0  (
P a s s i v e .  F l e x :  ? -  1 1 0 c' (C

No c h a n g e  a t  t h e  o t h e r  j o i n t s .

He w as i n s t r u c t e d  t o  c o n t in u e  t o  w ear  h i s  s p l i n t  
c o n s t a n t l y *

NINTH WEEFC.
S k in  c l e a r .  S p l i n t  r e q u ir e d  n o  a t t e n t i o n *  No f l e x i o n  

spasm  o f  t h e  k n e e  o r  h ip  s i n c e  l a s t  e x a m in a t io n .
E x a m in a t io n .

No ch a n g e  s i n c e  l a s t  e x a m in a t io n  e x c e p t  t h a t  a c t i v e  
k n e e  e x t e n s i o n  w as a  q u ic k e r  m ovem ent and a g a in  r e a c h e d  5 ° .
I t  w as r e p e a t e d  tw e n ty  t im e s  b e f o r e  f a t i g u i n g .  He w as a l s o  
a b le  t o  w a lk  a b o u t  th e  D ep a rtm en t f o r  an h ou r w i t h o u t  h i s  
k n e e  g i v i n g  way*



I t  w a s t h o u g h t  t h a t ,  s i n c e  f l e x i o n  spasm  seem ed  t o  b e  
a b a t e d ,  a  l i g h t e r  s p l i n t  o f  s t r e n g t h e n e d  l / 1 6 w p o ly t h e n e  
c o u ld  b e  u se d *  A n ew  s p l i n t  o f  t h i s  t h in n e r  m a t e r i a l  w as  
t h e r e f o r e  made l a t e r  t h a t  d a y  b u t  f o r  some r e a s o n  h i s  k n e e  
c o u ld  o n ly  b e  e x t e n d e d  t o  2 0  d u r in g  t h e  m o u ld in g  p r o c e s s .
T h is  w as m o s t  p r o b a b ly  due t o  e x c i t e m e n t  d u r in g  m o u ld in g  s i n c e  
j u s t  p r i o r  t o  t h e  p l a s t i c s  b e in g  a p p l i e d  h i s  l e g  w as e x te n d e d  
t o  J * *

•The c o m p le te d  s p l i n t  t h u s  h e ld  h i s  l e g  a t  2 0 °  b u t  s i n c e  
t h i s  d e g r e e  o f  f l e x i o n  d id  n o t  i n t e r f e r e  w i t h  h i s  w a lk in g  i t  
w as d e c id e d  t o  l e t  him  h a v e  i t .  (T h e o r i g i n a l  s p l i n t  w as  
r e t a i n e d  i n  t h e  D e p a r tm e n t .)  He w as i n s t r u c t e d  t o  w ear  i t  
c o n s t a n t l y .

THIRTEENTH WEEK,
He h ad  fo # n d  t h e  l i g h t e r  s p l i n t  m ore c o m fo r ta b le * . The 

s k in  w a s  c l e a r  and t h e  s p l i n t  i n  g o o d  o r d e r .  He had had n o  
f l e x i o n  sp a sm s o f  h i s  k n e e  and o n ly  o c c a s i o n a l l y  o f  h i s  h ip ..  
E x a m in a t io n .
K n ee .  S e t t l e d  pX 2 0 r° r

A c t i v e .  F l e x :  20  -  9 0  ( 3 ) .  E x t :  9 °  ' -  2 0 ° ( ^ ) .
P a s s i v e . F l e x :  2 0 ° -  M > " (B ), M3" -  1 1 0 "  C O .

E x t:: 1 1 0 c -  2 0 " ( A ) ,  2 0 °  -  5 ° ( C ) .

I t  w as i n t e r e s t i n g  t o  n o t e  t h a t  he c o u ld  now  o n ly  e x t e n d  
h i s  k n e e  t o  2 0 °  and t h a t  p a s s i v e  e x t e n s i o n  p a s t  t h a t  p o i n t  
m et w i t h  m o d e r a te  r e s i s t a n c e .  (T h e hew  s p l i n t  h e ld  th e  k n e e  
a t  t h a t  a n g l e . )

O th e r  J o i n t s : -  n o  c h a n g e  e x c e p t  im p ro v em en t i n  d o r s i f l e x i o n  
o f  t h e  f o o t : -  A c t iv e  * f0°- 8 0 ° (3 + - ) .

P a s s i v e .  7 5 * ( A ) ,  7 5  -  9 0 ° ( C ) .

T h ig h  c ir c u m f e r e n c e  -  n o  c h a n g e .

The p a t i e n t  w as i n s t r u c t e d  t o  c o n t in u e  w e a r in g  t h e  
s p l i n t  c o n s t a n t l y .

SEVENTEENTH WEEK.
No c h a n g e  from  Week 1 3 ,  e x c e p t  t h a t  k n e e  e x t e n s i o n  had  

becom e s t r o n g e r  (*++•).

To l e a v e  s p l i n t  o f f  2 h o u r s  p e r  d a y .

TWENTY-THIRD WEEK..
S k in  c l e a r .  No oed em a . S p l i n t  r e q u ir e d  n o  a t t e n t i o n .  

P a t i e n t  w e a r in g  i t  22  h o u r s  p e r  d a y .
E x a m in a t io n .
Knee,.K n ee.  S e t t l e d  a t  2 0  .
A A c t i v e .  F l e x r  2 0  -  8 0  ( 3 ) *

E xt:: 8 0 °  -  30^(5-+)  _ E x t e n s io n  w as a v e r y
s t r o n g  q u ic k  m ovem en t. * l e x io n  had a s m a l le r  
r a n g e  and w as s lo w  and la b o r io u s * .



P a s s i v e .  F le x : :  2 0 °  -  1 1 0 °  ( C ) .
E x t :  1 1 0 °  -  20° ( A ) ,  2 0 °  -  5 ° (C > .

No c h a n g e  i n  e i t h e r  p a s s i v e  o r  a c t i v e  movmenfc a t  a n y  
o t h e r  j o i n t .

The p a t i e n t  r e m a in e d  u n s p l i n t e d  i n  t h e  D ep a rtm en t f o r  
2& h o u r s  and d u r in g  t h a t  t im e  t h e  p ow er and r a n g e  o f  h i s  k n e e  
m ovem ent d id  n o t  a l t e r .  He w a lk e d  a b o u t  q u i c k l y  and w i t h  
a s s u r a n c e  u s i n g  o n e  w a lk in g  s t i c k .  H is  g a i t  w as c ir c u m d u c t in g  
b e c a u s e  o f  t h e  s p a s t i c i t y  w h ic h  now  a f f e c t e d  h i s  k n e e  e x t e n s o r s .  
D o r s i f l e x i o n  o f  t h e  f ib o t  w as g o o d ,  a s  u s u a l ,  and t h e r e  w as n o  
n e e d  f o r  a  t o e  r a i s i n g  a p p l i a n c e .

To l e a v e  s p l i n t  o f f  b  h o u r s  p e r  d a y .

TWENTY-FIFTH WEEK.,
The p a t i e n t  came t o  t h e  0 .P .-D . -  b y  P u b l i c  T r a n s p o r t  -  

t o  a s k  i f  h e  c o u ld  b e g in  t o  l e a v e  o f f  h i s  s p l i n t  f o r  6 h o u r s  
p e r  d a y ..  T^e  F irm  f o r  w h ic h  he had  w ork ed  p r i o r  t o  h i s  
c e r e b r o v a s c u la r  a c c i d e n t  had o f f e r e d  t o  t a k e  him  b a ck  f o r  
t h r e e  m o r n in g s  p e r  w eek  i n  h i s  o ld  jo b  ( b o o k - k e e p i n g ) .  The 
Firm * s  c a r  t o o k  him  t o  and fro m  w ork and h e fo u n d  i t  awkward  
g e t t i n g  i n  and o u t  o f  t h e  c a r  w h i le  w e a r in g  h i s  s p l i n t . -  He 
w as t h e r e f o r e  a d v i s e d  t o  l e a v e  i t  o f f  f o r  s i x  h o u r s  e a c h  d a y .  
8 . 0 . a .m ., -  2 . 0 .p .m .  T h is  p e r i o d  o f  t im e  c o v e r e d  h i s  m o r n in g ’ s  
w o r k .
E x a m in a t io n .

h o  c h a n g e ,  e x c e p t  t h a t  a c t i v e  k n e e  e x t e n s i o n  had im p ro v ed  
1 0 °  ,  com p ared  w it h  t h e  l a s t  e x a m in a t io n ..

THIRTY^ SECOND WEEK.
Ee had o e e n  l e a v i n g  t h e  s p l i n t  o ffr  f o r  s i x  h o u r s  p e r  

d a y  a s  i n s t r u c t e d . .  S k in  c l e a r . .  S p l i n t  i n  g o o d  c o n d i t i o n .  
E x a m in a t io n .
K n ee . S e t t l e d  a t  2 0 ° .  ,

A c t i v e .  F l e x t  2 0 ° ~  70  ( 2 ) .
E x t :  1 1 0 ° -  2 0 °  ( * f t ) ,  fro m  th e  p a s s i v e l y  o b t a in e d

p o s i t i o n  o f  1 1 0 c .
P a s s i v e .  F le x : .  2 0 °  -  1 1 0 ° (C -D ) .

E x t :  1 1 0 ° -  2 5 C5( A ) ,  2 ?  -  5 ° (C ) . .
No ch a n g e  a t  an y  o t h e r  j o i n t .

To l e a v e  s p l i n t  o f f  1 0  h o u r s  p e r  d a y .

THIRTY-FOURTH WEEK.
P a t i e n t  r e p o r t e d  t h a t  s i n c e  l a s t  a t t e n d a n c e  h e  had o n ly  

w orn t h e  s p l i n t  a t  n i g h t  a s  h e  d id  n o t  s e e  any p o in t  i n  c o n 
t i n u i n g  t o  w ear  i t  d u r in g  th e  d ay  a s  he now had n o  te n d a n c y  
t o  f l e x i o n  a t  t h e  k n e e .-  He had fo u n d  n o  su c h  te n d a n c y  
e v e n  a t  n i g h t ,  b e f o r e  g o in g  t o  b e d ,  i n  s p i t e  o f  b e in g  on



h i s  f e e t  a  g o o d  d e a l  d u r in g  t h e  d a y . I t  w a s ,  t h e r e f o r e ,  
d e c id e d  t o  t r y  d i s c a r d i n g  t h e  s p l i n t  a l t o g e t h e r .
E x a m in a t io n .

On o b s e r v in g  him  w a lk in g  u n c lo t h e d  h i s  h ip  e x t e n s i o n  
w as s e e n  t o  b e  a lm o s t  f u l l  a s  he c a r r i e d  h i s  w e ig h t  fo r w a r d  
on  h i s  l e f t  l e g .  P r e su m a b ly  t h e  l e v e r a g e  o f  h i s  f o o t  
a g a i n s t  t h e  g ro u n d  w hen w a lk in g  g a v e  him  t h e  ad d ed  e x t e n s i o n .  
E x a m in a t io n  l y i n g  down sh ow ed  an  a c t i v e  r a n g e  o f  100 ° -  1 5 0(3+-)#

-Another in te r e s tin g  fa ctor  at th is  examination was the 
quickness of h is  knee exten sion . When he sat in  a chair he 
could , w ith grav ity  a s s is t in g , f le x  h is  knee to 80^. From 
th is  p o s it io n  he could kick out h is fo o t very quickly indeed -  
to  the usual lim itin g  angle of 20 e‘. This movement was as 
quick and fo r c ib le  as a sim ilar movement with h is r igh t fo o t .

T he t h i g h  m u s c le s  sh ow ed  n o  ch a n g e  i n  c i r c u m f e r e n c e ,  
d e s p i t e  h i s  i n c r e a s e d  a c t i v i t y ,  and h i s  q u a d r ic e p  e x e r c i s e s .
He w a s i n s t r u c t e d  t o  b e g in  r e s i s t e d  e x e r c i s e  -  u s in g  a w e ig h t  
o f  l b s .

A c t iv e  and  p a s s i v e  m o t io n  show ed  n o  ch a n g e  s i n c e  t h e  
l a s t  e x a m in a t io n .

To d i s c a r d  t h e  s p l i n t  e n t i r e l y .  ( I t  w as k e p t  i n  t h e  
D ep a rtm en t t o  e n s u r e  t h a t  t h i s  w as d o n e .)

THIRTY-NINTH WEEK
He had had no appliance of f iv e  weeks. He gave the 

h isto ry  that he had not noted any weakness in  h is  knee 
extension  nor had he had any d if f ic u lt y  in  walking. There 
had been no f le x io n  spasms of e ith er  knee or hip. He was 
s t i l l  a t work three h a lf days per week.
S iM in & tio n .

A c t i v e .  D o r s i f l e x i o n  M T - 70"( i f ) ,  70 -  80 ( 3 ) .
P la n t a r  f l e x i o n  8 0 ° -  ifO °(lf +) .

P a s s i v e .  D o r s i f l e x i o n  kQ°- 75* ( A ) ,  7 5 ° -  9 5 ° ( c ) .  
P l a n t a r f l e x i o n  9 5 * -  ^ “( A ) .

T h ig h  m u s c le  w a s t in g  show ed  n o  im p r o v e m e n ts  In s p i t e  o f  
t h i s  h i s  l e g  e x t e n s i o n  w as v e r y  s t r o n g .  He h e ld  i t  e x te n d e d  
t o  1 J °  ,  a g a i n s t  g r a v i t y ,  f o r  on e  and a  h a l f  m in u te s  b e f o r e  
f a t i g u e  s e t  i n . .

FORTY-THIRD WEEK.
He had  w orn  n o  a p p l ia n c e  o f  9  w e e k s .  He had c o n t in u e d  

to  e x e r c i s e  h i s  q u a d r ic e p s  f r e q u e n t l y  a g a i n s t  a  b l b .  r e s i s t a n c e .  
S t i l l  a t  w ork  -  n o  a d d r e s s in g  and s ta m p in g  l e t t e r s .  N o t done  
b o o k -k e e p in g  f o r  some t im e  b e c a u s e  he had made t o o  may e r r o r s .  
E x a m in a t io n !

No ch a n g e  from  l a s t  e x a m in a t io n  e x c e p t  t h a t  he m a in ta in e d  
e x t e n s i o n  a g a i n s t  g r a v i t y  f o r  2 m in u te s  b e f o r e  f a t i g u i n g . .

knee.

A n k le .

A c t i v e .  ^ ( V 4- ) .
P a s s i v e .



FORTY-SEVENTH MEEK,
No d e t e c t a b l e  c h a n g e  a t  e i t h e r  k n e e  j o i n t  o r  c o n t r o l  

j o i n t s ,

FIFTY -FIR ST WEEK.
He had  w orn  n o  l e g  a p p l ia n c e  f o r  1 7  w e e k s .  S t i l l  a t  w ork

S t i l l  d o in g  q u a d r ic e p  e x e r c i s e s .  He had  b e e n  a b le  t o  u s e
P u b l i c  T r a n s p o r t  w i t h o u t  d i f f i c u l t y  f o r  many w e e k s .  
E x a m in a t io n .
K n e e . S e t t l e d  a t  1 ?  .

A c t i v e .  FL exs 1 ? * -  90°  ( 2 ) .  E x t:  1 1 0 ° -  1 0 C(M - ) .
P a s s i v e .  F le x : ,  1 5  -  3 5 ° ( * ) ,  3 5 ° -  1 1 0 ° ( C -D ) .

E x t :  1 1 0  % 1 5 ° ( £ ) ,  1 5 ° -  5 <'>( C ) .

I t  may b e  n o t e d  from  t h e  a b o v e  f i g u r e s  t h a t  t h e r e  w a s ,
on  t h i s  d a t e ,  f o r  t h e  f i r s t  t im e  a s m a ll  r a n g e  th r o u g h o u t  
w h ic h  b o t h  f l e x i o n  and e x t e n s i o n  m et w i t h  n o rm a l t o n u s  
( 1 5 * -  3 5 ° -  15%  A c t iv e  e x t e n s i o n  had  im p ro v ed  a f u r t h e r  fe w  
d e g r e e s  o v e r  t h e  a n g le  i n  w h ic h  t h e  k n e e  w as h e ld  b y  t h e  
s p l i n t .  T h is  may h a v e  b e e n  due t o  th e  i n t e r m i t t e n t  e x t e n s i o n  
f o r c e  e x e r t e d  b y  t h e  m ovem en ts o f  w a lk in g . .

T h ere  w as a  s m a ll  g a in  i n  b u lk  o f  t h e  t h i g h  ( i n)
m e a su r e d  a t  a  p o i n t  5 M a b o v e  t h e  u p p e r  b o r d e r  o f  t h e  l e f t
p a t e l l a .

He k e p t  h i s  k n e e  e x t e n d e d  a g a i n s t  g r a v i t y  f  o j? ll£  m in u t e s .  
T h ere  w as n o  ch a n g e  a t  any o t h e r  j o i n t .

FIFTY-SEVENTH WEEK.
lie  h a d , b y  t h e  d a te  o f  t h i s  e x a m in a t io n ,  w orn  n o  l e g  

a p p l ia n c e  o f  an y  k in d  f o r  23 w e e k s .  He w as s t i l l  a t  w o rk , 
p a r t - t i m e ,  and  u s in g  P u b l i c  T r a n s p o r t .
E x a m in a t io n .
L e f t  L ow er L im b.

5  i n .  S e t t l e d  a t  1 0  f l e x i o n *  D c,
A c t i v e .  F l e x :  1 0 *  -  l O O ' W .  E x t:  1 0 0  -  1 0  C34- ) .

A b d u c t io n  1+Oc>(3 '49«* A d d u c t io n  3 0 °  (* f) . 
R o t a t i o n ,  3 0 °  i n t e r n a l  and 1 0 °  e x t e r n a l .

CUa-f-il fl4- 1 t?C

A c t i v e .  F L ex: 1 5 °  -  7 0 c ( 2 ) .  fe e t:  1 1 0 %  1 0 °
P a s s i v e .  F l e x :  1 5 ° -  ^ 0 °C A ). kQ °- 1 1 0 c (C -D ) .

E x t :  1 1 0 °  - 1 5 C( A ) ,  1 5 C -  5 *  ( C ) .

A n k le .  R e s t e d  a t  5 0 %
A c t i v e .  D o r s i f l e x i o n  50  -  8 0 ^  ( 3 + ) .

P la n t a r  f l e x i o n  8 0 °  -  bo  (**+),.
P a s s i v e .  D o r s i f l e x i o n  50%  7 0C (■£), 7 0  -  9 0 °  ( C ) .  

P la n t a r  f l e x i o n  9 ° °  -  *fG' (A $ .

T o e s .  O n ly  a  fe w  d e g r e e s  o f  a c t i v e  f l e x i o n  and
e x t e n s i o n .



L e f t  ffp p er L im b, (O n ly  a c t i v e  m ovem ent e x a m in e d )
S h o u ld e r * B e s t e d  i n  a d d u c t io n *

F l e x :  5 0 °  0 0 .  A b d u c t io n *  9 0  ( H ) .
E x t :  k 5 °  (* f ) .  A d d u c t io n  f u l l  ( 5 ) .
n o t a t i o n : -  e x t e r n a l  10 G rT 3 + 3 , i n t e r n a l  1 0 0 ° ( if)

E lbow *. B e s t e d  a t  20.c
F I e x t  2 0  ‘ -  f u l l  f l e x i o n  (ip*-).
E x t r  f u l l  f l e x i o n  -  6 0 ° 0 0  , 60 )°- 2 0 to( 3 ) .

W r i s t * B e s t e d  a t  f l e x i o n  w hen p r o n a te d  and
2 0 £‘e x t e n s i o n  w hen s u p in a te d *
F l e x :  2 0 el .  -  M)°F*. ( i f ) .
E xt:: W F * .  -  3 0 ° E . ( .if) .
A d d u c t io n  and  A b d u c t io n  1 0 c -  I 5 ° ( 3 j ) *  
S u p in a t io n  1 3 0  *( if) .  P r o n a t io n  130" ( •

F in g e r s *  B e s t e d  •£** -  l fl ( 5 t h  -  2nd  ) from  palm  and
t h e  thumb l i g h t l y  o p p o se d .
F le x *  f ir m  g r i p .
E x t :  2 11 -  iftf ( 5 t h  -  2 n d ) fro m  palm  and t h e  

thum b w e l l  e x t e n d e d  (3 ^ )*

B e f l e x e s *  c o - o r d i n a t i o n  and s e n s a t i o n  show ed  n o  ch a n g e  from  
t h e  f i n d i n g s  o f  t h e  i n i t i a l  e x a m in a t io n * .

M ea su rem en ts  o f  T h ig h s  and C a l f *
T h igh *  L e f t -. I 1*-!!? c i r c u m f e r e n c e  3*1 ab o v e  p a t e l l a *

15 h 611 II l»
l i g h t T u V' 11 n

17 t , r  11 6 ”  11 m

G a l f s . (M ea su red  ro u n d  t h i c k e s t  p a r t )
L e f t .  12&M. B ig h t*  12JT
I t  may b e  n o t e d  t h a t  t h e  c ir c u m f e r e n c e  o f  t h e  l e f t
c a l f  w as g r e a t e r  th a n  o f  t h e  r i g h t .

W a lk in g .
The p a t i e n t  c o u ld  w a lk  v e r y  w e l l  th o u g h  h i s  g a i t  w as  

s t i l l  s p a s t i c  and c ir c u m d u c t in g *  He c o u ld  w a lk  w i t h o u t  t h e  
a i d  o f  a  s t i c k  b u t  w as r a t h e r  q u ic k e r  w hen u s in g  one* T h ere  
w as n o  e v id e n c e  o f  h i s  t i r i n g  d u r in g  a  tw o h ou r o b s e r v a t io n  
p e r i o d .  D u r in g  t h e  e x a m in a t io n  he s u c c e s s f u l l y  m a in ta in e d  h i s  
k n e e  e x t e n d e d  a g a i n s t  t h e  a c t i o n  o f  g r a v i t y  f o r  2 £  m in u t e s .

M e n ta l S t a t e .
He w as p ro u d  o f  h i s  a b i l i t y  t o  h o ld  a p a r t - t im e  jo b  th o u g h  

som ew hat d i s a p p o i n t e d  a b o u t h i s  d im in is h e d  m e n ta l a g i l i t y .
T h is  had  p r e v e n t e d  him  g e t t i n g  b a c k  t o  h i s  o ld  p o s t  o f  b ook 
k e e p e r .  He w a s ,  h o w e v e r , a g r e a t  d e a l  m ore h h e e r f u l ,  and  
o p t i m i s t i c  th a n  w hen s e e n  f o r  t h e  f i r s t  t im e  a  y e a r  p r e v i o u s l y .

I  d id  n o t  s e e  t h i s  p a t i e n t  a g a in . .  A fe w  m o n th s l a t e r ,  
o n  e n q u ir in g  a t  t h e  W h it t in g t o n  H o s p i t a l  a s  t o  h i s  p r o g r e s s ,  I  
w a s in fo r m e d  t h a t  h e  had d ie d  s u d d e n ly  on  t h e  2 . 6 . 5 6 ,  from  a



second cerebrovascular accident. He had maintained his 
improvement u n til the time of his death.

Photograph taken at 3 9 th  week of treatment. (Text, p . 1 6 3 ) .
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CASE No*12,

Age, 62 years*

S e x ,  Female*

Complaint*. Chronic residual hemiparesis of the le f t  side. 
(Duration, one year.)

History.

On th e  1 9 * 1 0 .5 ^  she c o l la p s e d  i n  th e  t o i l e t ,  
lo s in g  c o n c io u s n e s s . She rem ained  u n co n eio u s f o r  se v e ra l  
h o u rs*  On r e g a in in g  th e  c o n c io u s  s t a t e  she was u n ab le  to  
move th e  l £ f t  l e g  o r  arm , and was m e n ta lly  co n fu sed . 
A dm ission  to  h o s p i t a l  was a r ra n g e d  th e  same day . She 
rem ain ed  an I n - P a t i e n t  f o r  many m onths d u rin g  w hich tim e 
a c e r t a i n  amount o f  a c t iv e  movement r e tu rn e d  to  th e  l im b s . 
Her m e n ta l s t a t e  d id  n o t  im prove s u f f i c i e n t l y  f o r  h e r 
to  make u se  o f  th e  a c t iv e  movement i n  h e r low er lim b , and 
she n e v e r  l e a r n e d  to  w alk in  s p i t e  o f  p ro lo n g ed  a tte m p ts  
a t  r e h a b i l i t a t i o n .  Her l e f t  arm and hand d id  n o t re c o v e r  
any u s e f u l  movement*

I f i r s t  saw th is patient on the ; 27*8#55.

Other forms of treatment employed prior to Splinting.

During the year she was in hospital she had been 
given the benefit of a ll the usual forms of hemiplegic 
rehab ilita tion , for both the upper and lower limbs.

Joints treated and type of appliance used.

A w r i s t  and f i n g e r  
s p l i n t  ( ty p e  A) was u se d .
(See photograph opposite).
I t  held the wrist extended 
to 30°E. and the fingers 
and thumb slightly  flexed 
at the M.P. and I.P . jo in ts.

Joints observed as Controls.

The shoulder and 
elbow joints*
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INITIAL EXAMINATION 2 1 - 1 0 - 5 5 .

Shoulder,
A c t i v e .

S e t t l e d  i n  a d d u c t io n *
  F le x *  7 0 °(3 -» -). A b d u c t io n  90'*’ ( 3-v-)

E x t*  5 0 ° ' ( 3 r ) ,  A d d u c t io n  -  f u l l  ( i+ ) .  
n o t a t i o n s -  e x t e r n a l  7°  ( 3) ,  

i n t e r n a l  70° ( 3) .
P a s s i v e ,  F le x *  0 - 8 0  ( A ) ,  80^- 120°(C).

E x t*  0C-  b ^  (A ) I >+5°- 7 0 °(C). 
A b d u c t io n :  0 -  £6 ( A ) , 9 0 ° — 1 3 0 c (C)* 
A d d u c tio n *  f u l l  ( A ) ,  
n o t a t i o n s  e x t e r n a l  0 6-  80 ( B ) .  P a in  and  

s t i f f n e s s  p r e v e n t e d  f u r t h e r  
m ovem en t.
i n t e r n a l  r o t a t i o n  w as fa?ee o f  
r e  s i  s t a n c e .

E lb o w *.
A c t i v e .
P a s s i v e .

W r i s t .

A c t i v e .

P a s s iv e i

S ettled  at 75 » n
Flex* 75 f- 110 (3 ) .  Ext* 110"- 90 (2 );
Flex* 75 " fu l1  f lex io n  (A ).
Ext* f u l l  f le x io n  -  90°(A ), 90 -  15 (B-C)*

S ettled  at 70° f lex io n  when forearm and 
hand pronated, and at 15C flex io n  when 
supinated#
Ext: 7 0 %  -  1+5 %  (3)-
Flex: 15%. -  70% . (3+)..
No range of adduction or abduction* 
Supination: b$ (3 ) from f u l l  pronation* 
Pronation: 1+5C'(3+-). 0 D
Ext: 7 0 %  -  2 5 %  (A ), 25 F . -  60 E.(B-C),
KLex: 6o ’E. -  7 0 %  (A).,

here was s lig h t  resistan ce  to f u l l  
supination and normal resistan ce back to 
f u l l  pronation*
Abduction and adduction presented no 
detectab le re s ista n ce .

F i n g e r s . S e t t l e d  •£-,f -  l £ tf ( 5 t h  -  2 n d ) ,  and t h e  thumb 
w as l i g h t l y  h e ld  a g a i n s t  th e  f o r e f i n g e r .  

A c t i v e .  The f o r e f i n g e r  c o u ld  b e  s e p a r a t e d  2&''
t h e  m id d le '  f i n g e r  2W and t h e  V th  and 5 th  
f i n g e r s  1" from  t h e  p r o x im a l fa lm a r  c r e a s e *  
She c o u ld  f u l l y  e x t e n d  t h e  I * P . j o i n t  o f  
t h e  thumb ( 3) .  The g r ip  w as w eak b u t  
u s e f u l *  0

P a s s i v e .  W ith  t h e  M*P* j o i n t s  f l e x e d  t o  90_ th p  
--------------  I . P .  j o i n t s  c o u ld  b e  f u l l y  e x te n d e d  ( A ) .

i & & £  90i s - p^ U ? ?  ^ _ e§ « . pass-
T h ere  w as n o  r e s i s t a n c e  t o  p a s s i v e  f l e x i o n  
o f  t h e  f i n g e r s *

T he lo w e r  lim b  w as n o t  e x a m in e d .



R eflexes.
Myotatic r e fle x e s  were a l l  a l i t t l e  exaggerated  

on the l e f t  sid e  and the l e f t  plantar response was extensor.

Sensation .
Sensation was d i f f ic u l t  to assess because of the 

p a tie n t1s poor mental condition,but there appeared to  be 
a diminished sense o f l ig h t  touch.

C o-ordination-
There was marked inco-ord ination  of the l e f t  arm. 

This was so gross as to  suggest some lo s s  of muscle and 
jo in t  sen sation .

The w rist and fin ger  sp lin t  was put on and the Nursing S taff 
in stru cted  to  remove i t  only when washing the p a tien t.

PROGRESS EXAMINATIONS.

1 s t  WEEK.
She had worn the sp lin t  constantly . Skin c lear .
No com plaints.
Examination, of w r is t . r

tu s s iv e . 70 ^. -  10J .  (A). (Gain 35 >,_
10*E. -  60 E* (B-C), 6O B. -  76 F. (A).

A ctive. 70 F.. -  15°F. ( 3 ) (#sdn 30°). She
could hold th is  p osition  for only a 
second or two.
15CF* -  70 F. ( 3 ^ .

F ingers.
P assive.

A ctive .

Ext* 90e-  30"(A), 30°- 0 °(i-C ).
Flex* No resistan ce  to f u l l  flex ion ..
A ll four fin gers could be separated 
from palm (3).. The thumb fu lly  extended 
at I.P . jo in t and a few degrees at the 
M.P. and C.M., jo in ts  (3)»

2nd WEEK-
S t i l l  wearing the sp lin t constantly . Skin c lea r .
No oedema.
Byami-nation. Active and passive movement showed no

change apart from a further gain of 
2 0 ° in  passive extension of the w r is t, i . e  
70CF. -  30*1* (A ). (Gain 55s) .

3rd. WEEK-
Wearing sp lin t constantly , ^kin cll^ar. pnd°we!Sawas Examination.. The only change fr°m t h e  2n d  w e e K  was

that active  w rist extension was
70°F„ -  0°(3». (Gain k5 3 .
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iffch WEEK*
S p lin t s t i l l  being worn 2b hours per day* Skin clear* 
Examination* On th is  date she could extend her w rist  

l e s s  w ell -  70°F*. -  10CF. ( 3) .  No 
other change noted*

6 t h  WEEK.
Examination, She had regained her former range of 

voluntary extension of the w rist,
70°F*. -  06 (3 ) . Otherwise no change*

7th WEEK.
Skin clear* Wearing the appliance constantly* No 
change in  passive or active  range* S light oedema of 
the hand. To begin leaving  the sp lin t o f f  2 hours per day,

Qth WEEK-
Skin clear*  
Examination*

S ligh t oedema of dorsum of hand*
There was a marked ..improvement in  extension  
o f  the w rist: -  70 F. -  30PE* (3 ) . She 
repeated th is  three times before the 
muscles fatigued . To leave sp lin t o ff  
*+ hou£s per day*

10th WEEK*
Skin c lea r . 
Examination* She had maintained w rist extension to 

30°®* (3)*  She repeated th is  f iv e  times 
before fatiguing* The p atien t, on th is  
date, was badly orientated and complained 
of abdominal pain and vomiting*

The further h istory  of th is  patient i s  that she  ̂
was transferred  to  a surgical ward and an inoperable carcinoma 
o f the- bowel was found at laparotomy* This took place one 
week a fte r  my la s t  examination of her. I t  was considered  
inadvisable to continue her sp lin tin g  and her appliance was 
discarded.

Four months la te r  the patient was s t i l l  a liv e  and 
was in  su rp risin g ly  good general condition, though mentally 
poor. A lim ited  examination at th is  time provided the 
fo llow ing datas-

26th WEEK- 
W r is tP a ssiv e*

Active*

F i n g e r s *
P a s s iv e *
A c t iv e *

Ext* 70°P. -  l t f  B. (A) , 10CE. -  60°E. (B-C).
PI ext: 60°E.. -  70 F. (A).
The patient could not (or would not) extend
the w rist at a l l .
S ettled  l£" - i "  from palm.
90°- 50v(A ), 50 -  0 (B-C).
No active  extension of the fin g ers or 
thumb. Grip weak.



P a s s i v e  movement a t elbow a n d  shoulder s h o w e d  n o  
change from th e  ranges found during the i n i t i a l  exam ination  
She was n o t asked to  attem pt vo lu n tary  movement.

The p a t ie n t  d ied  s ix  weeks l a t e r .
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CASE N o.13,

Age 70 years.
Sex. Female •

Complaint. Chronic resid ual hemiparesis of the l e f t  sid e.
(Duration, one year and s ix  months.)

H istory.

On the 7 .5 .5 1* she co llap sed , lo s in g  consciousness.
She remained unconscious for 2*+ hours and on recovery was 
found to  have a l e f t  hem iplegia. She was admitted to  Hackney 
H ospital where the d iagnosis of cerebrovascular accident and 
l e f t  hem iplegia was made. She was discharged in  October lQJfr, 
She remained at home u n t il  February 1955 when she was admitted 
to  the W hittington H osp ita l. Her condition  then, as described  
in  her n o te s , was " le f t  fa c ia l  weakness, f lex io n  contractures 
o f the l e f t  w r is t , elbow and shoulder. There i s  only a few 
degrees range o f movement at these jo in t s .  There i s  Aso a 
f le x io n  contracture at the l e f t  hip and the l e f t  knee, both 
of these jo in ts  having about 30° range of f lex io n  and 
exten sion , ^here i s  groes oedema of both le g s . 11

She was treated  m edically for C.C.F. and when her 
oedema had gone she was supplied, on the 16 .U .55? with a 
polythene p la s t ic  sp lin t  for her knee. The knee could only 
be extended to ^0° at th is  tim e. Two months la t e r ,  on the 
7 . 6 . 5 5 ? the knee could be extended p assive ly  to  25° and the 
sp lin t  was heated and remoulded to that angle. With the sp lin t  
holding her knee at 25° f lex io n  she could walk with a ssista n ce . 
'T his sp lin t  was made by the physiotherapy s t a f f ,  and I did 
not hear of i t  u n t il  i t  was too la te  to include the progress 
o f the knee jo in t  in  my se r ie s  of ca se s .)

On the i 7 . l l . 5 5  I was asked to try  the e f fe c t  of 
a p la s t ic  sp lin t on th is  p a tien t’ s w rist and fin g ers .

0

Other forms of treatment employed prior to S p lin tin g .

During her stay in  Hackney H ospital and during the 
f i r s t  two months as an InePatient at the Whittington H ospital, 
her hand and arm had been treated  with wax baths and passive  
movement. In May 1955 physiotherapy for her upper limb was 
discontinued because no improvement had been obtained and 
atten tion  was d irected  so le ly  to her lower limb in  an attempt 
to get her walking.

Jo in ts treated and type of applianced used.

A w rist and finger sp lin t ,( ty p e  a) for.u se^ in  
sp a stic  paresis was f i t t e d .  held the w rist at 1 5 0 extension
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and the fin g ers  extended to the le v e l  o f contractures, 
thumb, to o , was held extended.

The

J o in ts  observed as Controls.

The shoulder and elbow jo in ts  on the hemiparetic
s id e .

INITIAL EXAMINATION. 17 .1 1 .5 5 ..
Shoulder.

A ctive.

P assive.

Elbow.
A ctive.
P a ssiv e .

S ettled  in  adduction*
Abduction 10& ( 3 ) .  Flex:; (o ) .
Ext;: 10° (3 ) .  Adduction f u l l  ( m-).
Rotation 0° (0)*
There was a contracture at kQc adduction*

S ettled  at 80 
Flex: 0°
Flex: 80°

(1 ) ,  Ext: 
-  I l 0 f> (B) 0 (0)* cExt:: 110 -  80° (A), 

80" -  25 (D;.

W rist.
A ctive.
P assive .

S ettled  at 50 f le x io n  in  pronated p o sit io n .
]f& f l ic k e r  of active  movement.
50° f le x io n  -  15° extension  (C-D). There 
was a fibrous contracture at 15° extension .

Resting p o sitio n  -  with the w rist passively- 
held extended to 15 -  the 5th -  2nd fin g ertip s  
rested  on the proximal palmar crease. The 
thumb was flex ed  under the fo r e -f in g e r , the 
I.P* jo in t  being flexed  to £0 *.
Flex: 0 C ( 1 ) .  Ext: 0° (0 ) .
Abduction 0* (0 ) . Adduction 0 C (0 ) .
From the restin g  p o sitio n  to 25 flex io n  at 
the M*P. jo in t s ,  and 20c at the I .P . jo in ts ,  
there was markea tonus and further extension  
was prevented by fibrous contractures.

The lower limb was not examined s in ce , being already under 
treatment (see  H istory) i t  could not be a r e lia b le  con tro l.

Fingers.

A ctive.

P assive ,

R eflexes.

s id e .
A ll myotatic r e f le x e s  were exaggerated on the l e f t

Sensation.
Reduced to  touch and pin-p rick  in  both upper and 

lower l e f t  lim bs, p articu larly  marked in  hand and fo o t.

r a c m s s s  examinations.
' ~  The re lease  of spasm in  the w rist flex o rs and the 

return o f active  movement in  th e ir  antagonists w il l  be given  
in  graph form at the end o f the case. # D etailed examinations 
of w rist jo in t movement w il l  not be given sin ce , apart



from the above fea tu res , nothing worthy of note was seen.
The e f f e c t  on the fin g ers w i l l  however be given in  some 
d e ta il in  the te x t .

1 s t .  WEEK.
The f i n g e r s  s e t t l e d  3 ” from  p alm  and t h e  thumb w as  

l i g h t l y  o p p o se d  t o  t h e  f o r e f i n g e r .  P a s s i v e  m ovem ent -  o n ly  
s l i g h t  t o n u s .  No s k in  a b r a s i o n s .  No oedem a o f  f i n g e r s  o r  
h a n d . She fo u n d  t h e  s p l i n t  s u f f i c i e n t l y  t o l e r a b l e  f o r  
c o n s t a n t  w e a r .

3 r d  WEEK.
The f i n g e r s  r e m a in e d  e x te n d e d  a s  b e f o r e .  B o th  t h e  hand  

and f i n g e r s  sh ow ed  m o d e r a te  oed em a . She w as g iv e n  a s l i n g  
t o  k e e p  t h e  hand and fo r e a r m  r a i s e d .

She c o m p la in e d  o f  a c h in g  i n  h e r  hand and w r i s t ,  b u t  
s a i d  t h a t  i t  w as n o t  s e v e r e  and sh e  d id  n o t  w is h  th e  s p l i n t  
t o  b e  r e m o v e d .

Wthjjg^a.
l i n g e r s  and  thumb s e t t l e d  e x te n d e d  a s  b e f o r e ,  b u t  t h e r e  

w a s n o  a c t i v e  m ovem ent and p a s s i v e  f l e x i o n  w as p a i n f u l  b ey o n d  
a  s m a ll  r a n g e .  The f l i c k e r  o f  f l e x i o n  m ovem ent: i n  t h e  f i n g e r s  
s e e n  a t  t h e  i n i t i a l  e x a m in a t io n  w as l o s t  -  p o s s i b l y  due t o  
o ed em a . T h ere  w as r a t h e r  l e s s  oedem a o f  t h e  hand and f i n g e r s .

6 t h  WEEK.
■Splint s t i l l  in  good condition but the lin in g  required 

washing. No skin abrasions though there was a l in e  of 
pressure along the dorsum of the w rist -  not s ig n if ica n t as 
i t  represented merely a depression in  the small amount of 
oedena s t i l l  remaining.. She complained of mild aching in  her 
elbow jo in t .

9 t h  ttBBK.
No oedem a o f  hand d e t e c t e d  b u t  t h e r e  w as a s m a l l  am ount 

i n  t h e  f i n g e r s .  F in g e r s  s e t t l e d  f u l l y  e x te n d e d  t o  c o n t r a c t u r e  
angilfe at b o t h  I.P.* and M.P* j o i n t s .  T hey had n o  a c t i v e  m ove-  
and w e r e  s t i f f  on  p a s s i v e  f l e x i o n ,  p a in  o c c u r r in g  b ey o n d  a fe w  
d e g r e e s  r a n g e .  To l e a v e  s p l i n t  o f f  f o r  2 h o u r s  p e r  d a y .

1 1 t h  WEEK.
F in g e r s  a l i t t l e  l e s s  s t i f f .  The s p l i n t  had b e e n  rem oved  

f o r  2 h o u r s  p e r  d ay  o v e r  t h e  p a s t  tw o w e e k s  and t h e  p a t i e n t  
had c a r r ie d  o u t  p a s s i v e  m ovem en ts d u r in g  t h a t  p e r io d  o f  t im e .  
O th e r w is e  n o  c h a n g e . To l e a v e  s p l i n t  o f f  b  h o u r s  p e r  d a y .

1 3 t h  WEEK.
The s p l i n t  w as i n  g o o d  c o n d i t io n  and t h e r e  w ere  n o  s k in  

a b r a s io n s  o r  d e p r e s s i o n s .  S l i g h t  odriema o f  hand and f i n g e r s .  
The p a t i e n t  had b e e n  w e a r in g  t h e  a p p l ia n c e  20  h o u r s  p e r  d ay  
w it h o u t  c o m p la in t ,  s in c e  t h e  l a s t  e x a m in a t io n .



E x a m in a t io n .
The f i n g e r s  a d o p te d  r e s t i n g  p o s i t i o n s  ( a v e r a g e )  a s  

f o l l o w s : -  M .P . j o i n t s  -  MQ° • p r o x im a l I . P .  j o i n t s  1 0 c ; 
d i s t a l  I . P .  j o i n t s  4 0 ° .  „

P a s s i v e .  M .P . j o i n t s .  E x tr  Woc -  20° ( A ) .  F l e x :  2 0 c -  6 5 C(A ),
p a s s i v e  f l e x i o n  p a s t  65° c a u s e d  p a in ..

I . P .  j o in f e s . ( p r o x im a l)  E x t :  75°- 1 0 ° (A )
J l e x r  1 0 ° -  7 5 ° ( A ) .

( d i s t a l )  E x t:  7 0 ° -  1 0 ° (A )  3
F l e x :  10° -  7 5 ° ( A ) .

T h is  r a n g e  a p p l i e d  t o  a l l  t h e  d i s t a l :  
I . P .  j o i n t s  e x c e p t  t h a t  o f  t h e  r i n g  j 
f i n g e r  w h ic h  had a s m a l le r  r a n g e .  j

A c t i v e .  No a c t i v e  m ovem en t.

To l e a v e  s p l i n t  o f f  f o r  6 h o u r s  p e r  d a y ..

1 6 t h  WEEK.
F i n g e r s  — n o  m e a s u r a b le  ch a n g e  from  l a s t  e x a m in a t io n .  !

The p a t i e n t  w a s w e a r in g  t h e  s p l i n t  w it h o u t  c o m p la in t  f o r  18 j
h o u r s  p e r  d a y . I t  w as i n  g o o d  c o n d i t i o n  a d  s t i l l  m a in t a in e d  j
w r i s t  e x t e n s i o n  a t  l ? c and f i n g e r  e x t e n s i o n  t o  c o n t r a c t u r a l  
l e v e l ,  th o u g h  t h e  d i s t a l  I.JP . j o i n t s  may h a v e  b e e n  a l i t t l e
f l e x e d .  W ith  t h e  hand s tr a p p e d  i n t o  th e  s p l i n t  i t  w as I
d i f f i c u l t  t o  a s s e s s ,  e x a c t l y ,  t h e  d e g r e e  o f  f l e x i o n  a t  t h e  j
f i n g e r  j o i n t s  a s  t h e y  w ere  p a r t i a l l y  o b s c u r e d  b y  t h e  s p l i n t *  j
To l e a v e  t h e  s p l i n t  o f f  f o r  12 h o u r s  p e r  d a y . j

1 9 t h  WEEK. j
F i n g e r s  -  T h ere  w as a t  t h i s  t im e  n o  s i g n  o f  oedem a and  

p a s s i v e  m ovem ent a t  t h e  M .P . and I .P *  j o i n t s  w as f r e e r  th a n
b e f o r e ,  and  a l s o  l e s s  p a i n f u l .  T h ere  w as an o v e r a l l  g a in  i n
r a n g e  o f  p a s s i v e  m ovem ent o f  some £ 0 ° .  F or t h e  f i r s t  t im e  j
t h e r e  w a s a f l i c k e r  o f  e x t e n s i o n  i n  t h e  f o r e f i n g e r  and a l s o  
a  fe w  d e g r e e s  o f  f l e x i o n  i n  th e  same f i n g e r .

T he p o ly u r e t h a n e  l i n i n g  o f  th e  s p l i n t  r e q u ir e d  f u r t h e r  I
w a s h in g .  I t  had come l o o s e  from  t h e  p o ly t h e n e  a l i t t l e  w ay i n  j
some p l a c e s .  The p a t i e n t  had n o  c o m p la in t s  and w as w e a r in g  h er  
a p p l ia n c e  12  h o u r s  p e r  d a y *  To d i s c a r d  s p l i n t .  j

2 2 n d  WEEK.
t h e  f i n g e r s *  had m a in ta in e d  t h e i r  r a n g e  o f  p a s s i v e

m ovem ent th o u g h  t h e  s p l i n t  had b e e n  d is c a r d e d .'  
The f i n g e r s  a d o p te d  th e  f o l l o w i n g  r e s t i n g  
p o s i t i o n s : -  M .P . j o i n t s  3 0 °  ; 0

p r o x im a l I * P . j o i n t s  1 0  : |
d i s t a l  I * P . j o i n t s  30  •

The range of normal tonus on passive movement i 

was unchanged* No active movement was seen.



I did not see th is patient again. She died five 
weeks afte r my la s t examination.

SPMMAKY.

The wrist and finger flexors were constantly 
stretched for nine weeks and thereafter for diminishing 
dialv periods for ten weeks.. This patient was interesting 
in  that a much greater gain in the range of normal flexor 
tonus than in the range of active extension was obtained. 
The small amount of active movement present in the other 
muscle groups on the affected side suggests that th is was 
due to the fact that few intact motor pathways had been 
spared by her cerebrovascular accident. What l i t t l e  active 
wrist extension resulted was soon lost as the periods of 
stretch diminished. She was in any case §uite unable to  
make any use of the temporary improvement in the hand and 
wrist owing to the lack of movement at her elbow and 
shoulder.
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CASE NO, I U .

Age*. 82 years*

Sex* Female*

Complaint* Chronic residual hemiparesis o f the l e f t
side* (Duration -  one year, three months*)

Case H istory,

On the 1 * 8 .51* she wakened in  the morning with 
a l e f t  hemiplegia* She improved quickly and by the 
b*9.$k  she was walking without aids and using her l e f t  
hand for  domestic d u tie s . On that date another episode 
o f  l e f t  sided weakness took place* Again she recovered 
the use of her l e f t  leg  and was able to walk but her 
l e f t  arm and hand remained paralysed* On the 1 ,10.5^  
she developed weakness of both le g s  which la sted  for a 
few hours and then passed off*  She did not loose con- 
ciousn ess at any tim e. Admission to hosp ita l was obtained 
on the 5*10.5*+. During her stay in  hosp ita l she had 
several further ep isod es, mainly a ffectin g  the l e f t  side* 
She gradually spent more and more time in bed and when I 
examined' her onthe 15*11*5?? she could not stand or walk*

Other Forms of Treatment employed prior to Sp lin ting*

Several attempts were made to keep her ambulant, 
but these were f in a l ly  stopped as the d isease process so 
frequently  interupted progress*. She received no treatment 
fo r  her l e f t  arm and hand apart from train ing in  the 
performance of passive movements*

J o in ts  treated  and type o f appliance used,

in  elbow sp lin t was made which maintained the 
elbow extended to  20°.

J o in ts  observed as Controls*

She l e f t  shoulder and w rist joints*

I n i t ia l  Examination* 15,11* 55*

L eft Upper Limb,
Shoulder* S ettled  in  adduction., c

Active*. Abduction 35^ (3+}« Flexion l 5 rt (S'4")*
"xtension 0 jo). Rotation 0) (0). 
Adduction — f u l l  (3+*) •



g& sslvc, Movements past the above ranges caused pam ana d is tr e s s  ana were not
therefore properly assessed . There
appeared to  be a severe contracture of 
the jo in t .

Elbow. S ettled  80°.
A ctive. Flex* 8(T -  1 1 0 '(3 +) -  Ext: 110 -  8p°(3*-). 
P assive . Ext* 80v -  20 (C). Plex* 20°- 110XU ) .

Wrist & F ingers.
There was only a few degrees of active  
movement. The grip was f e e b le .P le x o r  
spasm was moderate in  degree. 1he 
fin g ers were moderately contracted,
(about 30° at M.P. and I .P . j o in t s / .

The Other Limbs.
A ll showed evidence o f s p a s t ic ity , but the l e f t  

le g  was more sp astic  than the r ig h t.

R eflex es.

The myotatic re flex e s  were exaggerated on both 
s id es  but rather more so on the l e f t .  The Babinski t e s t  
was p o s it iv e  on both s id es .

Sensation.

The p atien t was moderatetyconfused and accurate 
estim ation  of sensory lo s s  was not p o ssib le . There did, 
however, appear to be some lo s s  to  touch on the l e f t  s id e .

Mental S ta te .

She was pleasant and co-operative, but her 
cerebration  was very slow. She was over-emotional, laughing 
or crying unnecessarily*

She was examined on weeks 1 , 2 , k, 7? 10. 13 and 
15. An unusual feature of th is  case was the rapid ity  with 
which voluntary elbow extension recovered* Within a week 
she could extend the elbow to bO° (3)* representing a gain 
o f M)° (see  photograph). Plexor spasm had also  abated, and 
extension  to  20° met milder resistan ce  (B-C).

As the weeks passed the gain increased s lig h t ly  
to  k5°  (3 ) and passive extension was only s l ig h t ly  re s is ted
by the flexors*

At week 13 she had yet another cerebr.vasoular



accident a ffe c tin g  the l e f t  s id e , and by feek  1 ? no 
a ctiv e  movement was noted, in  the l e f t  arm, at any jo in t .  
This may to some extent have been due to her general 
condition  which was, at that tim e, very poor. I t  
remained poor and ap p lication  of the sp lin t was d is 
continued. She died a few weeks la te r .

SPLINT.
The f i r s t  sp lin t  was not a very w ell made 

example and caused a pressure ring over the w rist (but 
no skin abrasions). A new one was made and f i t t e d  at 
week 75 and th is  proved sa tis fa c to r y .

SKIN & JOINTS.
The skin remained clear (apart from the pressure 

ring mentioned above), and no oedema developed in  the 
hand or forearm.. The elbow jo in t  became a l i t t l e  s t i f f  
and p ain fu l on passive f le x io n , a fter  the Vth week, but 
th is  never became pronounced.

CONTROL JOINTS.,
during the period when active extension of the 

elbow was recovering no change was noted at the shoulder 
or w rist#

Photographs o f th is  Case overleaf



Photographs# _
tfaken at the end of the 2nd week of treatment*

The show the patient a c tiv e ly  flex in g  and extending her
elbow* Extension was p o ssib le  to MO -  a gain of ho over
her o r ig in a l active range of extension .



CASE No.15.

Age. years.
S e x .  F e m a le .

C o m p la in t .  H e m ip a r e s is  o f  t h e  r i g h t  s i d e .
( D u r a t io n ,  tw o  m o n t h s .)

H i s t o r y .

T h is  p a t i e n t ,  a  h y p e r t e n s iv e  s u b j e c t ,  s u f f e r e d  a  
su d d e n  l o s s  o f  c o n s c i o u s n e s s  on  t h e  2 0 . 7 . 5 5 .  On r e t u r n  o f  
c o n s c i o u s n e s s  t h e r e  w as a  c o m p le te  l o s s  o f  v o lu n t a r y  m ove
m en t o f  t h e  r i g h t  s i d e  o f  t h e  f a c e  and t h e  r i g h t  u p p e r  and  
lo w e r  l i m b s .  H er s p e e c h  w as m a r k e d ly  a f f e c t e d .
1 3 . 8 . 5 5  -  S p e e c h  a lm o s t  b a ck  t o  n o r m a l, ^ o  v o lu n t a r y  m ove
m en t o f  t h e  u p p e r  o r  lo w e r  l im b s  e x c e p t  f l e x i o n  a t  h i p ,  
k n e e  an d  a n k le  w h ic h  c o u ld  b e  p e r fo r m e d  a s  a  c o m p le te  m ove
m en t b u t  n o t  a s  i n d i v i d u a l  m o v em en ts . B .P .  180/ 100 .
5 * 9 .  55  -  W a lk in g  u n a id e d  w i t h  tw o s t i c k s ,  and a b d lo w  k n ee  
i r o n  a s s i s t i n g  d o r s i f l e x i o n  o f  t h e  f o o t .  T h ere  w as n o  
m ovem en t i n  t h e  u p p e r  l im b  e x c e p t  s l i g h t  f l e x i o n  o f  th e  
f i n g e r s .

O th er  fo r m s  o f  t r e a t m e n t  em p lo y e d  p r i o r  t o  S p l i n t i n g .

T he p a t i e n t  w as a d m it t e d  t o  h o s p i t a l  im m e d ia te ly  
a f t e r  t h e  o n s e t  o f  h e r  c e r e b r o v a s c u la r  a c c i d e n t .  P h y s io 
t h e r a p y  an d  r e h a b i l i t a t i o n  w e r e  b eg u n  a  w eek  l a t e r  f o r  b o th  
u p p e r  an d  lo w e r  l i m b s .  As e x t e n s o r  spasm  so o n  d e v e lo p e d  a t  
t h e  k n e e  j o i n t  and some h ip  m ovem ent r e tu r n e d  sh e  becam e a b le  
t©  w a lk  w i t h  a  b e lo w  k n e e  i r o n  and a  s t i c k .  The u p p er  lim b  
h o w e v e r  w a s  s t i l l  a lm o s t  c o m p le t e ly  p a r a ly s e d  a t  th e  en d  o f  
t h e  t h i r d  m o n th , ( s e e  e x a m in a t io n ) .  S p l i n t i n g  o f  th e  w r i s t  
j o i n t  a t  n i g h t  w as a l s o  u s e d  d u r in g  t h e  t h i r d  m on th .

A f t e r  c o n s t a n t  s p l i n t i n g  w as b egu n  i n  th e  f o u r t h  
m on th  p h y s io t h e r a p y  w as d i s c o n t in u e d  t o  t h e  s p l i n t e d  j o i n t s  
b u t  c o n t in u e d ,  t w i c e  w e e k ly ,  t o  t h e  o t h e r  j o i n t s .

J o i n t s  t r e a t e d  and  ty p e  o f  a p p l ia n c e  u s e d .

A v e n t r a l  t y p e  w r i s t  and  f i n g e r  s p l i n t  ( t y p e  a )  
w a s f i t t e d  a t  t h e  b e g in n in g  o f  t h e  fb'uf.th m on th . An e lb o w  
s p l i n t  w as f i t t e d  a t  t h e  b e g in n in g  o f  t h e  f i f t h  m onth and  
a t  t h e  same t im e  t h e  w r i s t  and f i n g e r  s p l i n t  w as r e p la c e d  
b y  a  w r i s t  s p l i n t .

Joiiatg observed as C o n t r o l s .

The s h o u ld e r  and e lb o w  j o i n t s  w ere  o b s e r v e d  a s  
c o n t r o l s  w hen t h e  w r i s t  and f i n g e r s  w ere  s p l i n t e d ,  b a t e r  
t h e  c o n t r o l s  w ere  t h e  s h o u ld e r  and f i n g e r  j o i n t s  when t h e  
e lb o w  and  w r i s t  j o i n t s  w ere  s p l i n t e d .



XN_ITJAXi_,MAHINATION» (2 7 .1 0 .  55)

LOWER LIMB.

S3&L

K n e e .

O n ly  a c t i v e  m ovem ent w as e x a m in e d .
F le x : .  1 0 0 * ( 4 + ) ,  A b d u c t io n  20°  ( 3 t ) ,
A d d u c t io n  2 0 c ( i f ) .  E x t :  f u l l  
R o t a t io n  5 C -  1 0 * ( 3 )*

S e t t l e d  a t  10 %
F l e x :  10" -  90  ( 3 ) .  E x t :  90c -  10  ( 4 +)

S e t t l e d  a t  4 0 c p l a n t a r  f l e x i o n .
D f c r s i f l e x i o n  Cr  ( 0 ) .  P la n t a r  f l e x i o n  4 0 c -  30" ( 3 +-) 
I n v e r s i o n  CP ( 0 ) ,  E v e r s io n  (f ( 0 ) . .

T o e s .  O n ly  & f l i c k e r  o f  a c t i v e  m ovem en t.

m m  m g *
S h o u ld e r .  S e t t l e d  i n  a d d u c t io n .

A ctive.  A b d u c t io n  45% 3+ ')«  F le x :  30  ( 3 ) »  E x t :  4 ?  ( 3 t - ) ,
A d d u c t io n  -  f u l l  ( 4 ) .  R o t a t io n ;  e x t .  4 5  ( 3 ) ,

in t .  25° (3 ) .  
P a s s iv e *  A b d u c t io n  0 C -  5 0 r U ) ,  50.‘ -  1 6 0 % (C ) .

H e x i o n .  0 r -  4 0 :  ( A ) ,  4 0 G-  130 (C%
E x t e n s io n .  0  -  35' ( A ) .  3 5 ' -  70' ( C ) .
f t e t f c i i o n .  e x t .  0° -  60* ( A ) .  6 0 ° -  100° ( C ) ,

P a in  p a s t  lOO”.* 
i n t .  1 0 0 °  -  0"  ( A ) .

Elbow.
& c t l

S e t t l e d  a t  8 0 c .
S ft . F l e x :  80^ -  1 2 0  ( 3 f%

E x t :  1 2 0  -  9 0 c ( 3 + ) .  , N
P a s s i v e .  E x t :  f u l l  f l e x i o n  -  8 0 C( A ) ,  8 0  -  1 0  ( D ) .

F l e x :  1 0 " -  7 0 r ( A ) ,  7 0 °  -  f u l l  f l e x i o n  ( C ) .

W r i s t .

A ctive.

S e t t l e d  a t  3 0 °  f l e x i o n ,  w hen i n  m id p r o n a t io n .  
T h ere  w as a  l i t t l e  oedem a o f  t h e  w r i s t  and h an d . 
F l e x :  N i l .  E x t :  0° ( 1 ) .

'8A b d u c t io n  and A d d u c tio n  5 C -  10 ( 2 i  
S u p in a t io n  -  50r (3)* P r o n a t io n  -  10  ( 3 ) .

P a s s i v e .  E x t :  3 0 °  F . -  gO °F . (A )*  2 0 ° F . -  50 E . ( 0 ) .
F l e x :  50^E . -  3 0 rF . ( A ) ,  P a in  p a s t  3 °  F . 
A b d u c t io n  and  a d d u c t io n  5° -  1 0  (C).

gln& ers.

Passive.

S u p in a t io n  ( fr o m  m id  p ro n e  p o s i t i o n )  4 5 ^  (C ) .  
P r o n a t io n  (fro m  m id  p r o n e  p o s i t i o n )  9 °  ( C ) .

S e t t l e d  a t  i w -  I *1 from  palm  ( 5 t h  -  2n d ) and th e  
thumb f l e x e d  u n d e r  th e  f o r e f i n g e r .
F l e x r  -  g r ip  w as s l i g h t .  E x t:;  n i l .
W ith  t h e  w r i s t  a t  30*E . and th e  M .P . J o i n t s  f l e x e d  
t o  9 0 p t h e r e  w as s l i g h t  r e s i s t a n c e  (B ) t o  f u l l  
e x t e n s i o n  a t  t h e  I . P .  j o i n t s .  H e ld  e x te n d e d  a t  
t h e  I . P .  j o i n t s ,  t h e r e  w as m arked r e s i s t a n c e  (D ) 
t o  f u l l  e x t e n s i o n  o f  t h e  f i n g e r s  a t  t h e  M .P . 
j o i n t s .  The thumb f l e x o r s  show ed s i m i l a r  
s p a s t i c i t y .



§ n  t h e  r i g h t  s i d e  t h e  m y o t a t i c  r e f l e x e s  w ere m&ok 
e x a g g e r a t e d ,  t h e  a b d o m in a l r e f l e x e s  w ere  a b s e n t  and  th e  
B a b in s k i  t e s t  w as p o s i t i v e .

C o - o r d i n a t i o n .
T oo l i t t l e  m ovem ent w as p r e s e n t  t o  a s s e s s  c o - o r d i n a t i o n .

S e n s a t i o n .
N e i t h e r  l i g h t  t o u c h  o r  m u s c le  and J o i n t  s e n s e  w as  

d im in i s h e d .  V i s i o n  w as u n a f f e c t e d .

A t t h e  t im e  o f  t h i s  i n i t i a l  e x a m in a t io n  sh e  had b e e n  
w e a r in g  a  w r i s t  and f i n g e r  q p l in t  f o r  on e  m o n th , b u t  o n ly  a t  
n i g h t .  S h e  w a s  i n s t r u c t e d  t o  b e g in  w e a r in g  i t  c o n s t a n t l y  
d a y  an d  n i g h t  e x c e p t  f o r  tw o  t e n  m in u te  i n t e r v a l s  n i g h t  and  
m o r n in g  f o r  w a s h in g  t h e  p a r t .  T h is  o r i g i n a l  s p l i n t  h e ld  
t h e  w r i s t  e x t e n d e d  5 °  -  10 ° ,  and t h e  f i n g e r s  f l e x e d ,  20 ° a t  
M .P , an d  3 0 °  a t  I .  P . J o i n t s ,

When p l o t t i n g  t h e  g r a p h  o f  t h i s  p a t i e n t ' s  p r o g r e s s  
t h e  g a i n  i n  r a n g e  o f  a c t i v e  and p a s s i v e  m ovem ent o b ta in e d  
a f t e r  s p l i n t i n g  w i l l  b e  g iv e n  a s  com pared  w it h  t h e  i n i t i a l  
v a l u e s  fo u n d  a t  t h e  a b o v e  e x a m in a t io n .  The p r e c e d in g  m o n th 's  
s p l i n t i n g ,  e v e n  th o u g h  t h e  s p l i n t  w as o n ly  a p p l ie d  a t  n i g h t ,  
may h a v e  a b a te d  t h e  f l e x i o n  spasm  t o  some e x t e n t ,  b u t t h i s  
w i l l  b e  ig n o r e d  b e c a u s e  o f  t h e  l a c k  o f  e x a c t  d a t a ,  r e g a r d in g  
a c t i v e  an d  p a s s i v e  m o v em en t, p r i o r  t o  t h i s  p e r io d  o f  s p l i n t i n g .

SECOND WEEK.
She had w orn  t h e  s p l i n t  c o n s t n a t l y  e x c e p t  f o r  tw o t e n  

m in u te  w a s h in g  p e r i o d s  d a i l y .  The s k in  w as c l e a r .  S l i g h t  
o ed em a . No c o m p la in t s .  S p l i n t  h e ld  t h e  w r i s t  a t  10 e x t e n s io n #

W r ia t .  R e s t e d  a t  1 0 ° F .  l a  m id -p r o n a te d  p o s i t i o a .
P a s s i v e .  E x t::  1 0 * ? . -  0  (A ) ( G ain  20^ )  0 -  50 E , ( D ) .

F l e x :  50r E . -  3 0 r F .  ( A ) .  P a in  p a s t  3 0 ‘iV
A c t i v e .  E x t :  30CF .  -  < f ( 2 ) .  (G a la  3 °  ) •

F l e x :  N i l .

F i n g e r s -  R e s t e d  l u -  3" ( ? t h  -  2n d ) from  p a lm . Thumb
f l e x e d  l i g h t l y  a g a in s t  f o r e f i n g e r .

A c t iv e  m ovem ent show ed  n o  c h a n g e . r
R e s i s t a n c e  t o  p a s s i v e  m ovem ent w as l e s s e n e d ,  90  -  0  ( C ) .

THIRD WEEK- No change.

FOTTnTH WEKK- „
S t i l l  w e a r in g  s p l i n t  c o n s t a n t l y .  S k in  c l e a r .  No 

c o m p l a i n t s .  S p l i n t  i n  g o o d  o r d e r .  R a th e r  m ore oedem a o f  hand  
and f i n g e r s .  No ch a n g e  i n  a c t i v e  o r  p a s s i v e  m ovem ent o f  w r i s t  
o r  f i n g e r s .  No ch a n g e  i n  e lb o w  o r  s h o u ld e r  m ovem ent.

I t  w a s  th o u g h t  t h a t  a  new  w r i s t  s p l i n t  t o  h o ld  t h e  w r i s t  
i n  m ore e x t e n s i o n  m ig h t  im p ro v e  d o r s i f l e x i o n .  S in c e  t h e



f i n g e r s  h a d  show n o n ly  s l i g h t  im p ro v em en t o v e r  t h e  itm  m onttfs  
t r e a t m e n t  o n l y  a  w r i s t  s p l i n t  ( t g j la r  t y p e )  w as m adej. T h is  
h e l d  t h e  w r i s t  a t  3 5 CE . An e lb o w  s p l i n t  w as a l s o  made w h ic h  
m a in t a in e d  t h e  e lb o w  a t  10 c -  1 5 °**

FIFTH WBBKs
O w ing t o  a c h in g  o f  t h e  f l e x o r  m u s c le s  o f  t h e  e lb o w  sh e  

had  o n l y  t o l e r a t e d  t h e  e lb o w  s p l i n t  f o r  e i g h t e e n  h o u r s  p e r  
day* S h e h ad  fo u n d  t h a t  s h e  w as o b l i g e d  t o  rem ove i t  a t  
a b o u t  2 , 0 . j^ m , e a c h  m o r n in g ,  b e c a u s e  o f  t h i s  p a in .  She 
g a v e  t h e  h i s t o r y  t h a t  s h e  had had  p a in  i n  t h i s  r e g i o n  p r i o r  
t o  s p l i n t i n g ,  b u t  t h a t  i t  had  i n c r e a s e d  i n  t h e  p a s t  w e e k .
S h e h ad  w orn  t h e  w r i s t  s p l i n t  c o n s t a n t l y  a s  d i r e c t e d  and had  
h ad  n o .d i s c o m f o r t  fro m  i t .

T h e r e  w a s a  r i n g  o f  p r e s s u r e  i n  t h e  s k in  o p p o s i t e  th e  
a n t e r i o r  p a r t s  o f  t h e  u p p e r  and  lo w e r  b o r d e r s  o f  t h e  e lb o w  
s p l i n t .  T he s k in  w a s n o t  b r o k e n  o r  a b r a s e d .  The s k in  o f  
w r i s t  an d  h an d  w a s c l e a r .  S l i g h t  oedem a o f  hand and f i n g e r s .  
B o th  s p l i n t s  w e r e  i n  g o o d  c o n d i t io n *  She w as i n s t r u c t e d  t o  
e l e v a t e  t h e  arm on  p i l l o w s  w h i le  i n  b e d .. I t  w as h op ed  i n  t h i s  
w ay t o  l e s s e n  t h e  oed em a .

E lb ow * S e t t l e d  a t  ?0 C.
A c t i v e ,  F l e x *  2(T -  100  ( 3+-),

E x ts  100° -  7 0 c ( 3 r 3 ,  7 0 °  -  60 ( 2 ) .  (G a in  20  ) .  
P a s s i v e ,  F l e x :  ? 0 C -  90  v A ) ,  9j?°  “ f u l l  f l e x i o n  ( C ) ,

E x t :  f u l l  f l e x i o n  -  6 0  ( A ) ,  (G a in  20  ) -
60  °  -  1 0  ( D ) .

W r i s t ,  S e t t l e d  a t  0 °  i n  m id p ro n e  p o s i t i o n .
No ch a n g e  i n  a c t i v e  o r  p a s s i v e  m ovem ent.

S h o u ld e r  and f i n d e r  m ovem ent show ed  n o  ch a n g e  from  th e  f i n d i n g s  
a t  t h e  i n i t i a l  e x a m in a t io n .

S h e w a s  i n s t r u c t e d  t o  c o n t in u e  w e a r in g  th e  w r i s t  s p l i n t  c o n s t a n t 
l y  an d  t h e  e lb o w  s p l i n t  f o r  a s  lo n g  a s  sh e  c o u ld  t o l e r a t e  i t .

SIXTH WEEK,
x h «  p a-tTi i n  t h e  u p p e r  arm had l e s s e n e d  b u t  s h e  had c o n t in 

u e d  t o  rem o v e  t h e  e lb o w  s p l i n t  f o r  s i x  h o u r s  p e r  d a y .  On 
e x a m in a t io n  o f  t h e  s k in  t h e r e  w as l e s s  m arked p r e s s u r e  r i n g s  o v e r  
b i c e p s  and  fo r e a r m , S k in  o f  t h e  w r i s t  and hand c l e a r .
M o d e r a te  am ount o f  oedem a o f  w r i s t  and f i n g e r s .

E lb o w ,  S e t t l e d  a t  ? 0 C,.
No ch a n g e  i n  e t i v e  o r  p a s s i v e  m ovem ent.

W r i s t .  S e t t l e d  a t  0 °  i n  a i d  p r o n e  p o s i t i o n .
A c t iw e ,  E x t : ; 3G P , -  5  I ,  ( 2 ) .  (G a in  3 5  ) •

P a s s i v e .  1 s t ? *  3< $ f I  -  10%  ( A ) ,( G a in  9 0 ° ) ,  1 0 %  -  5 0 * ( 0 ) .
 F l e x :  5 0 %  -  3 0 %  ( A ) .  P a in  p a s t  30 F .

To c o n t in u e  w e a r in g  s p l i n t s  c o n s t a n t l y .



EIGHTH WEEK.
O n ly  s l i g h t  p a in  w as f e l t  i n  t h e  u p p e r  arm . W earing  

t h e  e lb o w  s p l i n t  f o r  20  h o u r s  p e r  d a y . S k in  c l e a r .  S l i g h t  
oedem a o f  f i n g e r s  and  h a n d .,.
E lb o w . S e t t l e d  a t  k*> .

A c t i v e .  F l e x *  -  90  ( 3 *-),
E x t :  9 0 6 -  7 0  „ ( 3 r 3 ,  7 0 , -  50 ( 2 ) .  (G a in  30 ) .

P a s s i v e .  F l e x :  If? -  9 0 “ (A ), 9 0 ' -  f u l l  f l e x i o n  (C ).
E x t :  f u l l  f l e x i o n  -  ? ( r ( A ) ,  (G a in  3 0 ^ ) .

$0C -  r  ( B - C ) .

W r i s t .  S e t t l e d  a t  O' i n  m id  p ro n e  p o s i t i o n .
No ch a n g e  i n  a c t i v e  o r  p a s s i v e  m ovem en t.

I t  may b e  s e e n  fro m  t h e  ab o v e  f i g u r e s  t h a t  a c t i v e  e x t e n s io n  
o f  t h e  e lb o w  h ad  o n l y  s l i g h t l y  im p ro v ed  th o u g h  t h e r e  w as an
a p p r e c i a b l e  n t g s e n i n g  o f  r e s i s t a n c e  t o  p a s s i v e  e x t e n s i o n *
T h e r e  w a s  n o  c h a n g e  i n  m ovem ent a t  th e  s h o u ld e r  j o i n t  b u t  
t h e  f i n g e r s  w e r e  r a t h e r  l e s s  s p a s t i c  on  p a s s i v e  e x t e n s i o n  (C) .  
The g r i p  h ad  im p r o v e d  a  l i t t l e .  T h ere  w as a l s o  a  f l i c k e r  o f  
e x t e n s i o n  a t  t h e  I . P .  j o i n t s  o f  t h e  f i n g e r s .

ELEVENTH WEEK.
She h ad  had  n o  a c h e  i n  t h e  e lb o w  f l e x o r s  s i n c e  h e r  l a s t  

e x a m in a t io n .  She h ad  b e e n  w e a r in g  b o th  t h e  e lb o w  and w r i s t  
s p l i n t s  c o n s t a n t l y .  S k in  c l e a r .  S p l i n t s  n o t  d e t e r i o r a t e d .
T he e lb o w  s p l i n t  h e ld  t h e  e lb o w  a t  10*' and t h e  w r i s t  s p l i n t  
h e l d  t h e  w r i s t  e x t e n d e d  t o  3 0 °  E .
E lb o w . S e t t l e d  a t  bO \

A ctive. F lex: bO° -  9? ( 3 * - ) .*  r n
E x t :  9 5 °  -  70 ( A ) ,  70  -U 0  ( 2 )  ( Ga in  bC ). 

P a s s i v e .  F l e x :  bO° -  9 0  ( A ) .  9 0 °  *  f u l l  f l e x i o n  (C -D ) .
E x t*  f u l l  f l e x i o n  -  *t5^ (A ),  b5° -  5 ( B ) .

W r i s t .  S e t t l e d  a t  0 ° i n  m id  p ro n e  p o s i t i o n .
A c t i v e .  E x t :  3 < F * -  lO ^E . ( 2 ) (G a in  bO ) *

0 ^0  ̂^
P a s s i v e .  E x t :  ^GCF . -  2 5 nE . (A ) (G a in  b$) 2? E . -  50 E (C ) .

F l e x :  50 CE . -  2 0 r F . ( A ) .  P a in  p a s t  20 ^ .

No c h a n g e  i n  o t h e r  w r i s t  m ovem en t.
F i n g e r s  sh ow ed  n o  f u r t h e r  im p ro v em en t.
No c h a n g e  i n  s h o u ld e r  m ovem en t,

THIRTEENTH WEEK. '
Bt i i l  w e a r in g  w r i s t  and e lb o w  s p l i n t s  c o n s t a n t l y *  No 

c o m p la i n t s .  S k in  c l e a r .  v e r y  s l i g h t  oedem a o f  hand and  
f i n g e r s .  She g a v e  t h e  h i s t o r y  t h a t  f o r  th e  p a s t  m onth s h e  had  
e l e v a t e d  h e r  arm ©n p i l l o w s  a t  n i g h t .
E lb o w .  S e t t l e d  a t  3®* *

“ ““ • Ss* IS-: <#•- 3o'(») <«. 5o->.
3 5 °  -  5° ( B ) .



W rist. S e ttled  a t  5  f le x io n  in  mid prone p o sitio n .
A ctive . Ext: 30 ' F*. -  10 E. ?2) (Gain hO ) .  This

movement was performed slowly and with great 
e f fo r t .
Flex:- Qc ( i )  #

P assive . Ext: 3°'F . -  i^ E .  (A ). (Gain 35 ) .
1 5%  -  6 5 B . (C).’

F lex: 65‘S . -  Ip F. (A ), 15^F. -  35 F. (B).
Pain past 35^F.

F ingers. S ettled  touching the palm except for the
forefin ger  (1 M from palmi. Thumb opposed and 
f lex e d .

A ctive. No^extensor movement. Grip very feeb le . 
P a ssiv e . 90 F. -  0 (CJ.

NO change in  shoulder movement.-

FIFTEENTH WEEKi
^earing sp lin ts  con stan tly . No discom fort. Skin c lear . 

S lig h t oedema of hand and f in g e rs . S p lin ts in  good order.
Elbow. Set t le d  a t  3 5 .

There was no change in  active  or passive move
ment comparedrto  the find ings at Week 13.

W rist. S e ttled  at 10 F. in  midf prone p o sitio n .
^ “ A ctive. 30CF. -  0 ? (2 ), (Gain 30°L

Flex: 10 B. -  10CF. (2 ) .
P assive. Ext: 30''F.. -  10CE. (A ), (Gaia 30 1,

I C E .  -  6 5 * 8 .  ( B - C ) .
F le x s :  65& . -  0 ( A ) ,  0 C-  1(0 F . ( B ) .  P a in  p a s t  F .

T he p a t i e n t  w a s  i n s t r u c t e d  t o  l e a v e  s p l i n t s  o f f  f o r  one hour  
p e r  d a y .

SEVENTEENTH WEEK.
S h e had b e e n  l e a v i n g  t h e  s p l i n t s  o f f  a s  d i r e c t e d .  S k in  

c l e a r .  S l i g h t  oedem a o f  han^ and f i n g e r s .  No c o m p la in t s .
H b o w .

A c t i v e .

P a s s i v e .

P a s s i v e .

S e t t l e d  a t  3® - 
F le x s :  30° -  1 0 0  " (3+-}.. 0
F l a t *  1 0 0  -  6 0  (3 + - ) ,  60" -  3 5  ( 2 ) ,  (G a in  b5  ) .  
The l a s t  2 5  c o f  t h i s  e x t e n s o r  m ovem ent w as s t i l l  
v e r y  s lo w  and la b o u r e d .  The h a rd er  sh e  t r i e d  
t h e  m ore d i f f i c u l t  i t  b eca m e.
F le x s  2 0 '  -  70 ( A ) ,  70 -  f u l l  f l e x i o n  (C - D ) _  
E x t :  F u l l  f l e x i o n  -  ? 0 ° ( A ) ,  -  ( B ) .

i . e .  t h e  g a in  i n  r a n g e  
o f  n orm al t o n u s  w as  
o n ly  30° a t  t h i s  exam i
n a t i o n  b u t  t h e r e  w as  
much l e s s  r e s i s t a n c e  
(B ) t o  t h e  r e m a in in g  

\ y  o f  p o s s i b l e  e x t e n 
s i o n  com pared  t o  th e  
f i n d i n g s  a t  t h e  i n i t i a l  
e x a m in e , o n . A ls o t h e



“ • “j a i a .

P a s s i v e .

p a s s i v e l y  e x t e n d e d  e lb o w  show ed  n o  te n d e n c y  
t o  f l e x  p a s t  20° w hen f r e e d  o f  r e s t r a i n t .
( S e e  p h o to g r a p h  on p r e v io u s  p a g e ) .

S e t t l e d  git 0° i n ,  m id , p r o n e  p o s i t i o n .
E x t :  3p uF . -  1 0 ' E . (& ) ,  (G a in  HO^).
n e x t  0* -  1 0 ° ( 2) .
E x t :  30%  -  1 5 %  (A),  (G a in  3 D  

1 5 %  -  6 0 %  ( C ) ’
F l e x :  oO E . -  0 ( A ) ,  O' -  30  F . ( B ) .  P a in  p a s t

3 0 %

I n s t r u c t e d  t o  l e a v e  s p l i n t s  o f f  f o r  2 h o u r s  p e r  day f o r  t h e  
n e x t  w eek  t h e n  J B h o u r s  p e r  d ay  t h e  f o l l o w i n g  w e e k .

NINETEENTH WEEK.
S h e  h ad  w orn  t h e  w r i s t  s p l i n t  a s  i n s t r u c t e d ,  b&t f o r  t h e  

p a s t  w eek  s h e  h ad  w orn  t h e  e lb o w  s p l i n t  o n ly  k h o u r s  p e r  d ay  
a s  h e r  arm had  b eg u n  t o  a c h e  a g a in .  S k in  c l e a r .  No oed em a. 
S p l i n t s  i n  g o o d  c o n d i t i o n .  c 
E lb o w .  S e t t l e d  a t  20 . .

A c t i v e .

P a s s i v e .

wrisJu

A c t i v e .

P I s s i v e .

)
Flex: 20° „- 11* (3+ ). n 
Ext: 11 55%b). 55 -  20 (2 -0 . (Gain 60
Flex: 20° -  6 5 W ,  6 5 -  f u l l  f lex io n  ( C ) .
Ext: f u l l  f le x io n  -  by  (A), (Gain 35'} ,

b5c -  5 ° d ) .

S ettled  at 1 0 %  when held in  f u l l  pronation and 
Qu in  supination.
Ext: 30% . -  20 B. ( 3 ) ,  (Gain 50 ) .
Flex: 0 " -  10c(3 ) .
Ext: 3O F* -  25%  ( A ) ,  (Gain ) ,

2l+r E . -  50% , (C > .
No change in  other w rist movement, s .

To wear the wpl&t sp lin t  19 hours per day for the next 2 weeks
and to  try  to  wear the elbow sp lin t  as much as p ossib le .

TWENTY-FIRST WEEK.
She had only worn the elbow sp lin t 5 hours per day, but

had worn the w rist sp lin t  19 hours per day. Skin c lear .
N© complaints except a  mild ache in , the elbow again.
S te tte  S ettled  at 15°** %

A ctive. J lex : 15 -  10 (h) .  c
Ext: 10QC-  6 5  CW, 6 5  -  30 ( 3 )  (Gain 50 ) .

P assive . Flex: l 5 e* 80 C A ), 80^- f u l l  f lex io n  C c ) .
E x t: :  f u l l  f l e x i o n  -  35°( A ) .  ^ G a i n W O ,

3 5  " -  0  ( B ) .

S e t t l e d  a t  30°F. i n  p r o n a te d  p o s i t i o n  and 0C i n  
s u p in a t e d  p o s i t i o n .  ,
E x t:  3 0 %  -  l u  E . ( 3 ) (G a in  hO ) .
F l e x :  0C -  20%  ( 3 )*

P a s s i v e .  N© c h a n g e . (G a in  *+5°)*

W&Lgt.i
A c t iv e

F i n g e r s .  S t i l l  n o  a c t i v e  e x t e n s i o n .  S l i g h t  g r i p .



Shoalder. A ctive abduction had improved to  60 (Gain 1 5 )
and f le x io n  to  UOc (Gain 10 >. No change in  other 
movements*

P a t i e n t  i n s t r u c t e d  t o  d i s c a r d  e lb o w  s p l i n t  (K ep t i n  D ep t* )  
and t o  w e a r  t h e  w r i s t  s p l i n t  17  h o u r s  p e r  day*

TWENTY-THIRD WEEK
S h e h a d  h ad  n o  e lb o w  s p l i n t  f o r  tw o w eek s*  W r is t  s p l i n t  

h ad  b e e n  w orn  f o r  17  h o u r s  p e r  d a y .
Elbow! S e t t l e d  a t  2 0 ° * n

A c t i v e * F l e x :  20°  -  100  ( 3 - r ) .  _
E x t :  1 0 0 ° -  6 0 U( W ,  6 0  -  3 0 ° ( 3 t > .  (G a in  50  ) .
She could not vo lu n tarily  extend past 30° but 
when she relaxed the force of gravity  was 
s u f f ic ie n t  to  extend the elbow to  20%.

P a s s iv e *  E L ex: 20c -  8 5 C(A )*  8 ? °  -  f u l l  f l e x i o n  (C -D )*
E x t :  f u l l  f l e x i o n  - 3 0  ( A ) ,  (G a in  5 0 ° ) ,

3 0 °  -  0*(B)I  ’

W r is t .  S e t t l e d  a t  3 5 c F . , i n  p r o n a t io n  and OZ i n  s u p in a t io n
A c t i v e .  E x ts . 3 5  P . -  20 ' E. ( 34-). (G a in  50  ) .

F le x s ;  0 C -  1 0  F . ( 3 ) .
P a s s i v e .  E x ts  3 5 ^ .  -  30^E . ( A ) ,  (G a in  5 0 ) ,

30r E . -  55 E . ( C ) .  .
F l e x s  5 5 * 2 . -  1 0 c p .  ( A ) ,  1 0  P . - 3 5  P . ( B ) .

P-ain p a s t  3? F -

F i n g e r s  an d  s h o u ld e r  -  n o  c h a n g e .

To w e a r  w r i s t  s p l i n t  o n ly  a t  n i g h t  ( i . e .  8 h o u rs  p e r  d a y ) .

TWENTY-FIFTH MEEK. (19.*+.56).
Muscles o f arm s t i l l  ache a l i t t l e *  Otherwise no 

complaints* Skin clear* No oedema.
S h o u ld e r -  R e s t e d  i n  a d d u c t io n .  e

A ctive. Abds 5 0 ° ( 3 + ) .  F le x s :  20  ( 3 ) .
Add: f u l l  ( W .  E x t:;  SO ( 3  ) •
R o t a t i o n : -  i n t :  20 -  3 0 ° ( 3) ,  

e x t :  60  ( 3 ) .
P a s s i v e * No a p p r e c ia b le  ch a n g e  from  th e  f i n d i n g s  a t  

f i r s t  e x a m in a t io n * .

KLbow* S e t t l e d  a t  1 5 C*. _ ~ *
A c t iv e *  E L ex: l 5 f  -  100" W *  !0 0 ° -J L 3 5 F < 3  >*
  E x ts  100°. 7 0 e ( W ,  3 °  (3 + -) , 3 0  -  1 5 J 2 ) .

D (G a in  6 ? j .
P a s s iv e *  F l e x :  1 5 °  -  8 5 ° ( A ) ,  8 5  -  ^  •

E x t :  f u l l  f l e x i o n ^ - o2 5  C A i)^ (G a in  55  )*

W r is t*  S e t t l e d  a t  **OcF . i n  p ro n e  p o s i t i o n  and 0 J i n
s u p in e *  0 0

A ctive. Exts ¥>  F . -  1 0  E . ( 3+ ) .  (G a in  W  ) .
F le x s ;:  0 ° -  1 5 °



Passive*, KLex:* 10fF# (A ), 10CF. -  ^5°F. (B )#
Exts M>°F. -  30‘ E. ( a5, (^ain 502) ,

30‘ E. -  60 E. (C).

Fingers.. S e ttled  £** -  1" (5 th  -  2nd) from palm with
„ the thumb flexed  and opposed.
c t iv e . Ext: 0* (1)

F lex: s lig h t  grip .
P assive . Ext: 90° -  OctC).

F lex: 0° -  90 (A).
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I  was not able to  fo llow  th is  patient* s further progress 
c lo s e ly . She was in stru cted  to wear the w rist sp lin t  at 
n ight for a further two weeks and then to discard i t .

SEVENTY-THIRD WEEK.
She bad worn no appliance for 56 weeks, the find ings  

were as fo llo w s:-  
5h23J4§£.

A ctive. Abd: 65~t3+->.' f u l l  (W .
External ro ta tion  70 (3+)#
Internal rotation  h-5° (3 -0 . „
Flex: 1 0 °(3 ). Ext: 60°(3+)*

Elbow.
t,

P assive .

W rist.

A ctive.

P assive .

F i n g e r s .

A ctive.

Passivd.

S e t t l e d  a t  1 5  r 
next k$° - 110 (30 ..
E xt* ' 110 -  3 0 ° ( 3 t  -  2 ) (G a in  5 0 °  )
On r e l a x a t i o n  g r a v i t y  e x te n d e d  t h e  j o i n t  t o  1 5  .  
F l e x r  1 5 °  -  9 0  ( A ) ,  9 °  -  f u l l  f l e x i o n  ( C ) .
E x t :  f u l l  f l e x i o n  -  3 0 &( A ) , 3 0 °  * 0  (B )

S e t t l e d  a t  *f5°F* i n  f u l l  p r o n a t io n  and 0 °  i n  
f u l l  s u p i n a t i o n .
E x t :  lf5*F . -  5 °E . ( 3 )  (G a in  3 5 ° ) .
F l e x :  0" ( l ) .
Abd: 3 0 ° ( 3 > . Add: 1 0 - ( 3) .
S u p in a t io n  0 ° -  1 2 0  ( 3 +‘) .
P r o n a t io n  0 C from  s u p in a te d  p o s i t i o n .  She  
c o u ld  n o t  v o l u n t a r i l y  p r o n a te  t h e  h an d .
E x t :  6 0  F . , -  2 0 rE . ( A ) ,  (G a in  M )° ) .

20  °B . -  60 °B . (C J . 
n e x t  6 0 ° B . -  6 0 °F . (A). Add: 3 9  (A ) .  0 n e/ 
Abd: 10 °(A > *  S u p in a t io n  0 -  9 0  ( A ) ,  90 -  1 8 0  (

(B -C ) .
P r o n a t io n  1 | 0 ° -  Q ° (A ) .

S e t t l e d  1" ( 5 t h  -  2nd) from  palm  w i t h  thumb 
tu c k e d  u n d er  t h e  f o r e f i n g e r .
E x t::  0° ( 0 ) .  T ended  t o  f l e x  on a t t e m p ts  a t  

v o lu n t a r y  e x t e n s i o n .
F l e x :  S l i g h t  g r i p .  * 0* »
E x t :  9 0  -  0 ( C ) .  ^lext  0  -  90 ( A ) .



SUMMARY,

Her elbow flex o r s  were submitted to  seventeen 
weeks stre tc h  and her w rist f le x o r s  to  twenty-seven weeks 
stre tch .

At the f in a l  fo llow  up examination f i f t y - s i x  weeks 
a fte r  the w rist appliance, and s ix ty - s ix  weeks a fter  the elbow 
appliance, had been discarded the stretched muscle groups 
retained  th e ir  gain almost in ta c t . Movement at the control 
jo in ts  showed l i t t l e  change throughout the period of observ
ation  d esp ite  the fa c t  that the duration of her hemiplegia 
had been only three months when muscle stretch  was begun.
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CASE No. \ L

Age 68 y e a r s .

Sex, Female,

Complaint, L eft sided hem iplegia, (Duration, two months). 

H istory ,,

This patien t was admitted on the 21,7*55 
complaining o f headache and neck s t i f f n e s s ,  o f four days 
duration,. Lumbar puncture revealed the presence of red 
blood c& lls and some xanthochromia. An arteriogram revealed  
the presence of an aneurism of the r igh t in tern a l carotid  
a rtery . On the 25.7*55 the r igh t common carotid  artery  
was l ig a te d . Two days la te r  she noticed  a weakness of her 
l e f t  arm and le g .  This weakness slowly increased over the 
next few days u n t il  she had a complete, f la c c id  l e f t  
hem iplegia* Over the next s ix  weeks there was some 
recovery o f movement at the h ip . The knee became held 
in  f le x io n  but no movement was seen e ith er  at that jo in t  
or those jo in ts  d is ta l to i t .  The upper limb remained 
com pletely paralysed and f la c c id .

Previous H istory.

This was relevant to the find ings at the in i t ia l  
examination and a lso  to t'he course of her recovery, and i s  
therefore recorded. She had a most unfortunate h isto ry .
At three years of age she had d iphtheria . At four years 
she had p o lio m y elitis :  she could not walk u n til s ix  years 
and th ereafter  only with the help of appliances. At ten  
years o f age she had chicken-pox and convulsions. At 
twenty years she developed rheumatoid a r th r it is  which, in  
combination with her residual p aresis o f the lower lim bs, 
was responsib le for her spending most of her years in  
in s t itu t io n s ..  She had nevertheless been able to get about 
with b ila te r a l c a llip e r s  and elbow crutches up u n til her 
admission to  the Whittington H osp ita l, and the subsequent 
o n set, there, o f hem iplegia.

Other Forms o f treatment employed prior to Sp lin ting.
She had had heat and passive movements for the 

lower limb but without any d iscern ib le improvement. The 
p atien t had been very adverse to Passive movements as they  
caused her p ain . The upper lim b, remaining f la c c id , had
received  no a tten tio n .

J o in ts  treated  and type of appliance used.
The l e f t  w rist and knee jo in ts  were sp lin ted ,



the former with a ventral w rist sp lin t  and the la t te r  
w ith the usual type of knee s p lin t . The w rist was held  
in  30° o f d o rs if lex io n  and the knee at 25° ,

J o in ts  observed as Controls.

The hip and ankle were compared with the knee. 
The shoulder and elbow were compared with the w r ist,

INITIAL EXAMINATION. 2 2 .9 .55 .

Examination of th is  patien t*s jo in ts  was un
sa t is fa c to r y  for three reasons. F ir s t ly ,  the patient 
though a p leasant p erson a lity , was o f a very h ysterica l 
nature and screamed w ild ly  on any examination ( e .g .  
passive  movement o f the knee jo in t)  which caused her 
pain , even though the examination was carried out with 
the utmost care. She was furthermore very reluctant to 
attempt voluntary movement. Secondly, though there was 
c l in ic a l ly  no evidence o f ac&te a r th r it is ,  there was 
considerable evidence of p ro life r a tiv e  a r th r it is  in  the 
jo in ts  o f the lower lim bs, and th is  might w ell have been 
responsib le for  some curtailment o f jo in t  range. Thirdly, 
though she gave the h istory  of having been able to use 
both her upper limbs w e ll, and equally w e ll , prior to  
her " s t r o k e t h e r e  was the h istory  o f p o lio m y elitis  
a ffe c tin g  the lower limbs since childhood.

On carrying out as accurate an examination as 
was p o ss ib le , under the circumstances, the follow ing  
sa lie n t  p oin ts emerged. The l e f t  upper limb was completely 
paralysed except for a few degrees of movement at the 
shoulder and a f lic k e r  of f lex io n  at the elbow. The la t te r  
jo in t  had a passive range of f u l l  f lex io n  -  15° and showed 
only minimal evidence of a r th r it ic  change. There was a 
good range o f passive movement at the w rist jo in t but 
there was evidence of chronic a r th r it ic  changes. When 
pronated the hand lay  flexed  to ^5°. There was no active  
movement. The fin gers too had quite a good passive range, 
though there were m ultiple a r th r it ic  deform ities present.

The hip was held flexed  to 80° and there was a 
further 10°- 15° o f voluntary f le x io n . She could also  
abduct and adduct the limb through a few degrees range.
She could not extend i t  and passive extension met with  
moderate r e s is ta n c e . The knee lay  flexed  to  110 , from
which angle no active extension was seen. I f  carefu lly  
extended p assive ly  a moderate tonus was f e l t i n  the ham
str in g s . Extension was permitted to 25 * T£«re was^no 
a ctiv e  movement at the ankle which was held p lantar-flexed
to  H-50*

She could move her right arm and leg  through



an almost normal range, though the power o f the lower 
limh was weak (3c4- -  hO* ^here was a good deal of wasting 
of both th igh  and leg  m uscles, equal on both sides# The 
upper limb musculature was poor but there was no w asting.
R eflexes.

Absent in  the upper limb. The l e f t  knee jerk  
was weak but rather easier  to e l i c i t  than that on the right 
s id e . The Babinski responses were d i f f ic u l t  to  e l i c i t
because o f gross deformity o f a l l  the to e s , on each fo o t ,  
but there was a d e f in ite  withdrawal r e f le x  o f the whole 
of the l e f t  le g  on stim ulation of the side o f the fo o t.
This was not obtained on the r igh t s id e .

Sensation.
The p atien t would no co-operate s u f f ic ie n t ly  w ell 

so a ssess  sen sa tion .

Mental S ta te .
This has already been commented upon. Without 

going in to  d e ta il her sta te  o f mind might best be summed 
up by saying that she was a very " d if f ic u lt11 p a tien t.

PROGRESS EXAMINATIONS.

These were carried out at in te rv a ls  o f three weeks 
u n t i l  the time of her death from broncho-pneumonia in  
February 1956*

Her arm and hand remained f la c c id ly  paralysed  
throughout.. The sp lin t was sa tis fa c to ry  and she wore 
i t  con stan tly , rather su rp risingly , without complaint 
u n t il  sh ortly  before her demise. No f lic k e r  of voluntary 
movement returned to the w rist jo in t nor was any improvement 
noted in  the neighbouring jo in ts .

The le g  did rather b e tter . After n ine weeks of 
con stantly  wearing her knee sp lin t she was able to maintain 
the knee extended to 25  ̂ for a few moments against the action  
o f g rav ity . After allowing i t  to remain flexed  for a few 
seconds she again extended i t  to i t s  previous angle. As 
the weeks went by i t  became easier  for her to extend the knee 
and le s s  easy to f le x  i t . .  Exact evaluation of tone in  the 
f le x o r s  and extensors was not p ossib le  in  th is  case, mainly 
because o f the complication presented by her painful knee 
j o in t .  There d id , however, appear to be a progressive 
in crease of tone in  the extensors and a simultaneous: 
le ssen in g  o f tone in  the f lex o rs .

im possible to cope w ith. The most important sin g le cause



Itftf

was a c o n tin u in g  w eakness i n  th e  h ip  e x te n s o r s  -  she 
rem a in ed  u n a b le  to  e x te n d  th e  l e g  to  more th a n  30°  f l e x io n  
and even  t h i s  was a v e ry  weak movement* 10° -  15° o f  
d o r s i f l e x i o n  and p i  a n t a r f l  e x io n  o f  th e  f o o t  r e tu r n e d  d u rin g  
th e  *fth. m onth o f  h e r  i l l n e s s ,  b u t  t h i s  was n o t  c o n s ta n t ly  
seen  t h e r e a f t e r .

SHUNT*

The a p p lia n c e s  rem ained  i n  good c o n d it io n  
th ro u g h o u t.

SKIN & JOINTS*

No s k in  p r e s s u re  a re a s  d ev e lo p ed  and no J o in t  
" s t i f f n e s s * 1' was n o ted *  The p a t i e n t  seemed c o n te n t  to  
w ear th e  s p l i n t s ,  and made no p r o t e s t  a t  t h e i r  c o n tin u e d  
u se*

CONTROL JOINTS*

R e tu rn  o f  movement, o r  i t s  a b se n c e , has a lr e a d y  
b een  n o te d *



CASE No. 1 >1.

ASS.* 77 y ears*

Sex* Female*

C p jflp la in t, C hron ic  r e s id u a l  h e m ip a re s is  o f  th e  r i g h t  
side*  (D u ra tio n , th r e e  y e a rs )*

Case H is to ry .

She had been  b e d -r id d e n  f o r  e ig h te e n  m onths 
fo l lo w in g  a f r a c t u r e  o f  th e  neck  o f  th e  r i g h t  fem ur.
She was m e n ta lly  co n fu sed  and u n c o -o p e ra t iv e .

A v e ry  b r i e f  o u t l in e  o f  t h i s  c ase  w i l l  be g iv e n ,
a s  she wore th e  elbow  s p l i n t ? w ith  w hich she was f i t t e d ,
f o r  o n ly  two weeks*. She i s  in c lu d e d  in  th e  s e r i e s  because 
ev en  w i th in  t h a t  s h o r t  space o f  tim e she made an u n e x p ec te d ly  
q u ic k  re s p o n se .

When f i r s t  seen  on th e  22*11 .5?  h er elbow s e t t l e d
a t  6 0 °  and she co u ld  v o lu n ta r i l y  f l e x  i t  to  130° . From
th e r e  she c o u ld  e x te n d  i t  back to  60° (2 )  b u t no f u r t h e r .  
P a s s iv e  e x te n s io n  from 60° -  15° was o b ta in a b le  a g a in s t  
m o d era te  r e s i s t a n c e .

Her elbow was s p l in te d  a t  l ? ° a n d  a t  th e  end o f 
two weeks c o n s ta n t  w ear sne cou ld  ex ten d  th e  elbow to  
30°  (2 )  -  ( s e e  p h o to g rap h s) -  and p a s s iv e  e x te n s io n  to  
t h i s  an g le  met w ith  l e s s  r e s i s t a n c e

At t h i s  po iA t she re fu s e d  to  wear th e  s p l i n t  any 
lo n g e r  sa y in g  t h a t  i t  had !,c u t  he r s k in ”. On e x am in a tio n



no marks o f any kind were seen but she would not be 
reassured* My powers of persuasion fa ile d  to  make her 
a lte r  her mind and sp lin tin g  was discontinued.

Examination a week la te r  revealed that her 
a ctiv e  movement had reverted to the o r ig in a l range 
and th at f le x o r  tonus was again equal to  i t s  former 
degree*



THE POLYT'HENB-POLYURETHM E S P L IN T .

MATERIALS,

POLYETHYLENE ( POLYTHENE).

This p la s t ic  was discovered in  1935 and has a 
chemical structure sim ilar to  p araffin  wax but has a much 
higher /m olecular weight and p ossesses therefore very 
d iffe r e n t  p hysica l and mechanical properties# Polytnene i s  
a so lid  polymer o f the gas ethylene (C2HI4.) and i s  manu
factured by subjecting ethylene to  a very high pressure at 
a temperature around 200°C# Chemically i t  i s  a saturated  
hydro-carbon in  which the in d iv idual m olecules are of the 
order o f 1 ,0 0  carbon atoms lo n g , i#e#####

H H H H H H H H H H H
-C-€-Ci-0,-C-C-C-C-C-C-C- (S c a le s , in  Nangle, 1951)#’ 

H H H H H H H H H H H

I t  belongs to  a group o f p la s t ic s  described as 
therm oplastics which melt at a certa in  degree of temperature 
and are then malleable# On cooling they re ta in  the moulded 
shape# I f  heated again to  th is  degree o f temperature they 
again m elt and can be remoulded# Polythene m elts at 120 C, 
giv ing  a very Viscous substance which can be moulded by 
compression. Sheet polythene (1 /16*  & 1 / 8 ”) i s  used in  
s p lin t  making and i s  moulded by bandaging#

At normal temperatures i t  i s  f le x ib le ,  the degree 
of f l e x i b i l i t y  varying in d ir e c tly  to i t s  thickness# 1/16* 
sheet polythene can be e a s i ly  bent whereas 3/ l 6W! i s  d i f f ic u lt  
to bend beyond a few degrees range unless the leverage i s  
great# After heating and moulding polythene becomes rather 
l e s s  r e s i l ie n t  and an en circ lin g  1 / 16”[ polythene w rist sp lin t  
w il l  maintain thehhnd d orsiflexed  without strengthening, 
though i t  i s  the usual p ractice to  strengthen the volar  
aspect of the sp lin t  w ith a 1 * wide s tr ip  of 1/16* polythene 
bringing i t s  ventral th ickness to  1/ 8 This la t t e r  thickness 
w il l  r e s is t  a moderate amount of f le x io n  spasm -  for instance  
in  sp astic  hemiplegia -  but i f  a severe degree of spasm i s  
present the volar aspect w il l  require a l / o ” s tr ip  to bring 
the ventral th ickness up to  3 /16”# A ltern atively  in  such a 
case the whole sp lin t  could be made from 1/ 8 ” sheet which in  
en circ lin g  form provides considerable strength and resistan ce  
to  bending* I t  may be ncbted that an en circ lin g  limb sp lin t  
fix ed  in  place with straps i s  v ir tu a lly  a tube and thus 
acquires the increased r ig id ity  imparted to m aterials cast 
in  tubular form.

By using strengthening s tr ip s  of su itab le shape 
and thickness i t  i s  always p ossib le  to strengthen a sp lin t  
or orthopaedic appliance to  make i t  s u ff ic ie n t ly  r ig id  in



a n y  d e s i r e d  p o s i t i o n *  T h e r e  i s  n o  l i m i t  t o  t h e  t h i c k n e s s  
and  t h e r e f o r e  t h e  d e g r e e  o f  s t r e n g t h  and  r i g i d i t y *  The 
s t r i p ( s )  i s  s im p ly  l a i d  on  t h e  m a in  s e c t i o n  and  h e a te d  
w i t h  i t * .  D u r in g  h e a t in g  t h e  tw o c o a l e s c e #

P o ly t h e n e  i s  e x t r a o r d i n a r i l y  d u r a b le  and i f  a  
s p l i n t  b e  d i s t o r t e d  w i t h  a l l  o n e * s  s t r e n g t h  i t  w i l l  n o t  
b r e a k ,  an d  i f  s e t  a s id e d  a f t e r  d i s t o r t i o n  i t  s l o w ly  r e t u r n s  
t o  i t s  o r i g i n a l  sh a p e  -  w i t h i n  a  f e w  m in u te s #

A f l e s h  c o lo u r e d  p o ly t h e n e  i s  u se d #  C o st) L3/^-k per Lb.

P o ly t h e n e  i s  p h y s i o l o g i c a l l y  i n e r t  and c a n  in d e e d  
b e  u s e d  s a f e l y  i n s i d e  t h e  b o d y  t i s s u e s  -  a s  i n  v a r i o u s  fo rm s  
o f  a r t h r o p la s t y #

I t  i s  w a s h a b le  w i t h  so a p  and w a te r  o r  w i t h  any  
c l e a n s i n g  f l u i d #

P o ly t h e n e  i s  t r a n s l u c e n t  t o  u l t r a  v i o l e t  a n d  
f r e q u e n c i e s *

I t  i s  one of the lig h te r  p la s t ic s  having a  
s p e c if ic  grav ity  o f 0*93 (Series#  in  Nangle, 1951). The 
m aterial required fo r  a w rist sp lin t  weighs between two -  
four ounces*

P o ly t h e n e  s h r in k s  a  l i t t l e  w hen h e a t e d  and c o o le d  
s o  t h a t  w hen t r a n s f e r r i n g  t h e  p a t ie n t *  s  m e a su rem en ts  t o  t h e  
p o ly t h e n e  s h e e t  i t  i s  a d v i s a b l e  t o  add  an  e x t r a  £** p e r  f o o t  
t o  a l l o w  f o r  t h i s *

POLYURETHANE,

T h is  m a t e r i a l  i s  a  r e c e n t  a d d i t i o n  ( 1 9 5 2 )  t o  t h e  
p l a s t i c  s e r i e s *  German i n  o r i g i n ,  i t s  c o m p o s i t io n  i s  s t i l l  
s e c r e t ,  b u t  u r e th a n e  i s  b e l i e v e d  *60 b e  an  e s s e n t i a l  p a r t  o f  
i t s  s t r u c t u r e .  I t  i s  e l a s t i c  i n  q u a l i t y  and p o r o u s  i n  
c o m p o s it io n *  I n  i t s  s h e e t  fo rm  i t  s t r e t c h e s  f r e e l y  b u t  t e a r s  
i f  t h e  s t r e t c h i n g  f o r c e  i s  e x c e s s i v e *  H o w ev er , I  h a v e  n e v e r  
known i t  t o  t e a r  w h i le  m o u ld in g  a  s p l i n t  and i n  f a c t  w hen i t  
i s  a d h e r e n t  t o  t h e  p o l y t h e n e ,  a s  i t  i s  d u r in g  m o u ld in g ,  ( s e e  
• P r e p a r in g  th e  P l a s t i c s 1)  i t  i s  v i r t u a l l y  im p o s s ib l e  f o r  t h i s  
t o  h a p p e n . A g a in ,  w hen i t  i s  i n  t h e  form  o f  an  a d h e r e n t  
l i n i n g  t o  t h e  p o ly t h e n e  I n  a  f i n i s h e d  s p l i n t  i t  w i l l  w i t h 
s t a n d  c o n s id e r a b le  w ear  and  t e a r .

In  t h i s  c o u n tr y  i t  i s  m a n u fa c tu r e d  i n  t h r e e  
d e n s i t i e s ,  ( a )  l i g h t  -  i n  w h ic h  t h e  p o r e s  a r e  l a r g e  and  t h e  
m a t e r i a l  s o f t  and sp o n g y  i n  c o n s i s t e n c y ,  ( b )  medium -  w h ere



t h e  p o r e s  a r e  s m a l le r  and  ( c )  d e n s e  -  w h ere  t h e  p o r e s  a r e  
s m a l l  and  t h e  c o n s i s t e n c e  i s  f i r m e r  th a n  i n  t h e  tw o p r e v io u s  
t y p e s *  A l l  t h r e e  g r a d e s  a r e  a b o u t  e q u a l  i n  e l a s t i c i t y  and  
t h e r e f o r e  i n  t h e i r  m a l l e a b l e  p r o p e r t y ,  b u t  t h e  d e n se  ty p e  
i s  t h e  b e s t  h e a t  i n s u l a t o r  and  i t  i s  t h e r e f o r e  u s e d  i n  
m a k in g  t h e  s p l i n t s #

A b o u t 5056 o f  t h e  a i r  c e l l s  a r e  i n  c o n t i n u i t y  
t h r o u g h o u t  t h e  m a t e r i a l  and a  f r e e  f l o w  o f  a i r  i s  t h e r e f o r e  
a l lo w e d  th r o u g h  t h e  p l a s t i c .  T h is  h a s  t h e  a d v a n ta g e  i n  
s p l i n t  m ak in g  o f  a l l o w i n g  e v a p o r a t io n  o f  s w e a t  from  t h e  
s k in #  The d r y  a i r  i n  t h e  p o r e s  o f  t h e  m a t e r i a l  m akes i t  
a  v e r y  e f f i c i e n t  h e a t  i n s u l A t o r  and  t h i s  p r o p e r t y  i s  t h e  
k e y  t o  t h e  t e c h n iq u e  o f  a p p ly in g  p o ly t h e n e  d i r e c t l y  t o  t h e  
p a t i e n t *  s  lim b #  P o ly u r e t h a n e  o f  3 / 1 6 ” t h i c k n e s s  i s  u s e d  and  
i t  fo r m s  a  h e a t  b a r r i e r  b e tw e e n  t h e  s k in  and t h e  h o t  p o ly 
t h e n e ,  t h e  p a t i e n t  f e e l i n g  o n ly  a  c o m f o r t a b le  w arm th , th o u g h  
t h e  p o ly t h e n e  i s  a t  a  t e m p e r a tu r e  o f  120°C # t o  1*+0°C#
Many r h e u m a t o id ^  com pare i t  t o  t h e  h e a t  o f  a  w ax b a th *  I  
h a v e  n e v e r  h ad  a  c o m p la in t  o f  o v e r h e a t in g #

P o ly u r e t h a n e  i s  l i g h t  i n  w e ig h t  -  th e  m a t e r i a l  
f o r  a  v o l a r  w r i s t  s p l i n t  (P a g e  )  w e ig h in g  o n ly  -J-oz# i t  
i s  w a s h a b le  w i t h  so a p  and w a te r  o r  an y  c l e a n s i n g  f l u i d #  I t  
i s  p h y s i o l o g i c a l l y  i n e r t #  I t  i s  p e r f e c t l y  t r a n s l u c e n t  t o  
& -r a y s*  I t  i s  c h e a p  i n  c o s t  -  1 0  /9 d # . p e r  lb *

n m m  MSMm&t.
Any form  o f  c l o s e d  o v e n  w h ic h  d i r e c t s  i t s  h e a t  

fro m  a b o v e  dow nw ards and p r o v id e s  e v e n l y  d i s t r i b u t e d  h e a t  
o v e r  t h e  f l o o r  o f  t h e  o v e n  w i l l  b e  a d e q u a t e ,  p r o v id e d  t h a t  
i t  a t t a i n s  a ~ te m p e r a tu r e  w i t h i n  t h e  r a n g e  o f  1 2 0  -  1*+0°C.
I f  i n  c o n s t a n t  u s e  t h e  te m p e r a tu r e  w i l l  g r a d u a l ly  b u i l d  up  
t o  e x c e e d  t h e  l i m i t  o f  1M )°C . u n l e s s  some form  o f  c o n t r o l  
i s  in c o r p o r a te d *  A t h e r m o s t a t  i s  t h e  i d e a l  m eth o d  b u t  a  
s im p le r  and  l e s s  e x p e n s iv e  m eth od  i s  t o  h a v e  a  s w i t c h  on  
t h e  o u t s i d e  o f  t h e  o v e n  w h ic h  ca n  s h u t  o f f  p a r t  o f  t h e  
i n t e r i o r  h e a t in g  e le m e n t  w hen t h e  t e m p e r a tu r e  i s  fo u n d  t o  
b e  r i s i n g  a b o v e  lM )°G . A. la b o r a t o r y  th erm o m eter  ca n  b e  
k e p t  i n s i d e  th e  o v e n  and c h e c k e d  v i s u a l l y  from  t im e  t o  tim e*

The ab o v e  a r r a n g e m e n t w as fo u n d  s a t i s f a c t o r y  i n  
fcKe o r i g i n a l  oven# T h is  o v e n  w as made from  a  d i s u s e d  h e a t  
c r a d l e ,  t h e  lam p and f i t t i n g s  b e in g  rem oved  and a  s h e e t  o f  
p o l i s h e d  a lu m in iu m  f i t t e d  u n d e r  t h e  dome# B e lo w  t h e  a lu m in iu m  
s h e e t ,  t h r e e  p a r a l l e l  m e ta l  r o d s  w ere  f i x e d  and t h e  e le m e n t s  
from  an o b s o l e t e  w ax b a th  w ere  s t r u n g  a lo n g  th em . The



c o n n e c t in g  w i r e s  w e r e  a l l  a s b e s t o s  c o v e r e d  and  l e d  t o  
t h e  o u t s i d e  o f  t h e  o v e n  and  i n t o  a  s w i t c h  p a n e l  w h ic h  had  
t h r e e  s w i t c h e s  -  o n e  f o r  e a c h  b a r  o f  t h e  e le m e n t*  The 
s w i t c h  p a n e l  w a s  s e p a r a t e d  fro m  t h e  o v e n  b y  an a i r  ga p  o f  
l nt t o  p r e v e n t  o v e r h e a t i n g  o f  t h e  r u b b e r  l e a d  from  t h e  p a n e l  
t o  t h e  1 5  amp w a l l  p lu g #  The o p en  e n d s  o f  t h e  c r a d l e  w e r e  
b lo c k e d  w i t h  s h e e t s  o f  i *  a s b e s t o s  -  o n e  o f  t h e  e n d s  b e in g  
p r o v id e d  w i t h  a  f l a p  f o r  i n s e r t i n g  and  r e m o v in g  t h e  
p l a s t i c s #  The f l o o r  w qs a l s o  c o v e r e d  w i t h  ■£"' a s b e s t o s #

T h is  o v e n  w as u s e d  c o n s t a n t l y  f o r  s e v e n  m o n th s  
w it h o u t  t r o u b l e  and  w a s  d i s c a r d e d  i n  fa v o u r  o f  a  l a r g e r  
o v e n  o n ly  w hen  t h e  a r e a  o f  t h e  p l a s t i c s  r e q u ir e d  f o r  b r a c e s  
and f o r  l o n g  l e g  s p l i n t s  w a s fo u n d  t o  b e  t o o  g r e a t  f o r  i t #
A l a r g e r  o v e n  w a s made b y  t h e  h o s p i t a l  e n g in e e r  and  w a s  
s i m i l a r  i n  p r i n c i p l e  and  d e s i g n  t o  t h e  o r i g i n a l #

PREPARING THE PLASTICS.

The t e c h n iq u e  o f  m ak in g  t h e  s p l i n t s  i s  f a i r l y  
s im p le  an d  w i t h  p r a c t i c e  t h e y  c a n  b e made q u i c k l y  and  
s a f e l y  b y  n o n  m e d ic a l  S t a f f ,  s u c h  a s  T e c h n i c i a n s ,  P h y s io 
t h e r a p i s t s ,  N u r s in g  S t a f f ,  e t c #

The o v e n  i s  s w i t c h e d  on  and  w h i l e  i t  i s  h e a t in g  
t o  t h e  r e q u ir e d  te m p e r a tu r e  t h e  p a t i e n t *  s  m e a su r e m e n ts  a r e  
ta k e n #  m arked  i n  in k  on  t h e  s h e e t  o f  p o l y t h e n e ,  and  t h e  
r e s u l t i n g  d e s i g n  c u t  o u t#  P o ly t h e n e  o f  1 /1 6 "  t h i c k n e s s  
i s  e a s i l y  c u t  w i t h  a  p a i r  o f  s m a ll  s c i s s o r s  and 1 / 8 " ca n  
b e  c u t  b y  t h e  same m e th o d , o r  m ore e a s i l y  w i t h  a  k n i f e  s u c h  
a s  t h a t  u s e d  b y  l e a t h e r  g o o d s  c r a f t s m e n #  P o ly t h e n e  o f  
3 /1 6 "  t h i c k n e s s  i s  s e ld o m  r e q u i r e d ,  b u t  w hen i t  i s ,  i t  t o o  
i s  c u t  w i t h  a  k n i f e #

N e x t ,  a  p i e c e  o f  p o ly u r e t h a n e  o f  s i m i l a r  sh a p e  b u t  
l a r g e r  a l l  ro u n d  i s  c u t  fro m  t h e  p o ly u r e t h a n e  s h e e t  

w it h  s c i s s o r s #  T h is  i s  p la c e d  on  t h e  a s b e s t o s  s h e e t  u s e d  
a s  a  c a r r y in g  t r a y  and  t h e  p o ly t h e n e  s e c t i o n  i s  p la c e d  on  
to p  o f  i t #  I t  w i l l  b e  s e e n  t h a t  t h e r e  i s  t h u s  a  m a r g in  o f  
p o ly u r e t h a n e  p r o t r u d in g  e v e n l y  on  a l l  s i d e s  from  Tinder t h e  
p o ly t h e n e  ( s e e  p h o to g r a p h , P a g e 3-1*7)# The p u r p o se  o f  t h i s  
o v e r la p  i s  t o  p r o t e c t  t h e  s k in  from  h e a t  r a d i a t i o n  fro m  t h e  
e d g e s  o f  t h e  h o t  p o ly t h e n e  w h ic h  w o u ld  o c c u r  d u r in g  m o u ld in g  
i f  b o t h  p i e c e s  w ere  o f  e q u a l  s i z e #

The te m p e r a tu r e  o f  t h e  o v e n  i s  o b s e r v e d  and w hen  
i t  r e a c h e s  1 2 0  C# t h e  f l a p  o f  t h e  o v e n  i s  r a i s e d  and th e  
t r a y  c a r r y in g  t h e  p l a s t i c s  i s  p u sh ed  i n s i d e .  The f l a p  i s  
t h e n  lo w e r e d #



The t im e  t a k e n  f o r  t h e  p o ly t h e n e  t o  s o f t e n  
an d  b ecom e m a l l e a b l e  i s  i n  d i r e c t  r e l a t i o n s h i p  t o  i t s  
t h i c k n e s s #  1 / 16" t h i c k n e s s  s o f t e n s  i n  8 -  10  m in u te s  
and  1 / 8 M t h i c k n e s s  s o f t e n s  i n  15  -  20  m in u t e s ,  and  s o  o n .  
P o ly t h e n e  I n d i c a t e s  i t s  m a l l e a b l e  s t a t e  b y  t u r n in g  
t r a n s l u s c e n t .  O nce t h i s  o c c u r s  i t  i s  r e a d y  t o  m o u ld  b u t  
i t  i s  e s s e n t i a l  t o  a l l o w  a  f u r t h e r  10  -  15  m in u te s  t o  
e l a p s e  s o  t h a t  t h e  s o f t e n e d  p o ly t h e n e  may " so a k  in to " '  th e  
p o r e s  o f  t h e  u n d e r ly in g  p o ly u r e t h a n e #  I f  t h i s  i s  done t h e  
p o ly u r e t h a n e  w i l l  form  a  f i r m l y  a t t a c h e d  l i n i n g  t o  t h e  
c o o l e d  an d  f i n i s h e d  s p l i n t .  I f  i t  i s  n o t ,  t h e  p o ly u r e t h a n e  
w i l l  b e  o n ly  l i g h t l y  h e ld  t o  t h e  p o ly t h e n e  and w i l l  so o n  
b ecom e d e t a c h e d  -  and w i l l  r e q u ir e  t o  b e  g lu e d  b a ck  o n .
The a t ta c h m e n t  o f  t h e  p o ly u r e t h a n e  t o  t h e  p o ly t h e n e  i s  
e n t i r e l y  m e c h a n ic a l  -  b y  m ean s o f  s u p e r f i c i a l  i n f i l t r a t i o n  
o f  i t s  p o r e s  b y  t h e  h e a t  s o f t e n e d  p o l y t h e n e .  N e i t h e r  
p l a s t i c  p o s s e s s e s  an y  t r u e  a d h e s iv e  p r o p e r t i e s #

D u r in g  t h e  p e r i o d  o f  h e a t in g  i n  t h e  o v e n  t h e  
p o ly u r e t h a n e  i s  n o t  s o f t e n e d  o r  a l t e r e d  i n  a n y  w a y , 
a c q u ir i n g  o n ly  a  te m p o r a r y  r i s e  i n  t e m p e r a tu r e  w h ic h  f a l l s  
to  a  c o m f o r t a b le  w arm th w i t h i n  s e c o n d s  o f  i t s  b e in g  
rem o v ed  from  t h e  oven #

When t h e  t im e  f o r  t h e  a b o v e  p r o c e s s e s  h a s  
e l a p s e d  t h e  t r a y  c a r r y in g  t h e  p l a s t i c s  i s  p u l l e d  o u t  o f  
t h e  o v e n  and  a  p i e c e  o f  t h i c k  s t o c k i n e t t e  o f  r a t h e r  l a r g e r  
s i z e  th a n  t h e  p o ly t h e n e  i s  l a i d  on  t h e  t o p  o f  t h e  s o f t  
p o ly t h e n e  and  g e n t l y  p r e s s e d  o n to  i t s  s o f t e n e d  s u r f a c e #  I t  
a d h e r e s  l i g h t l y  t o  i t #  The s t o c k i n e t t e  m u st n o t  b e  s t r e t c h e d  
o n  t h e  s u r f a c e  b e f o r e  b e in g  p r e s s e d  down# The a d h e r e n t  
u n d e r ly in g  p o ly u r e t h a n e ,  th o u g h  i t  i s  e l a s t i c ,  d o e s  i n t e r f e r e  
som ew hat w i t h  t h e  m a l l e a b i l i t y  o f  t h e  p o l y t h e n e ,  and i f  
t e n s i o n  i s  p u t  on  t h e  s t o c k i n e t t e  t h e  p o ly t h e n e  i s  sa n d 
w ic h e d  b e tw e e n  tw o  m a t e r i a l s  w h ic h  a r e  l e s s  m a l l e a b le  th a n  : 
i t s e l f  and t h i s  i n t e r f e r e s  w i t h  a c c u r a t e  m o u ld in g #

The s t o c k i n e t t e  p r o t e c t s  t h e  o p e r a t o r s  h a h d s  from  
t h e  h o t  p o ly t h e n e  and p e r m it s  m a n ip u la t io n  o f  t h e  p l a s t i c s  
w it h o u t  d is c o m f o r t #  The p a t i e n t  i s  o f  c o u r s e  p r o t e c t e d  b y  
t h e  p o ly u r e t h a n e  w h ic h  i s  b e tw e e n  t h e  s k in  and t h e  p o ly th e n e #

MOULDING THE APPLIANCE TO THE PATIENT.

The n e x t  s t e p  i s  f o r  t h e  o p e r a t o r  t o  l i f t  t h e
m a t e r i a l s  from  t h e  t r a y ,  c h e c k  t h e  te m p e r a tu r e  b y  l a y i n g
t h e  p o ly u r e th a n e  a g a i n s t  h i s  fo r e a r m  t o  make q u i t e  s u r e  
i t  i s  o n ly  c o m fo r ta b ly  w arm , and t h e n  p la c e  i t  on  t h e  
p a t i e n t 1 s  l im b  o r  b od y  and b a n d a g e  i t  i n  p la c e  w i t h  mod
e r a t e  t e n s i o n .  A 3"! c r e p e  b a n d a g e  i s  t h e  m o st s u i t a b l e  t y p e .



A f t e r  r e m o v a l fro m  t h e  h e a t  o f  t h e  o v e n  p o ly t h e n e  
( u n l i k e  tfP e r s p e x ” )  r e t a i n s  i t s  m a l l e a b le  s t a t e  f o r  
s e v e r a l  m in u t e s .  T im e i s  t h e r e f o r e  a v a i l a b l e  f o r  e x a c t  
p o s i t i o n i n g  o f  t h e  m a t e r i a l s  on  t h e  p a t i e n t  and  f o r  t h e  
b a n d a g in g  p r o c e s s #  O nce t h e  p l a s t i c s  a r e  t h u s  f i x e d  i n  
p l a c e  i t  i s  b e s t  t o  a v o id  m an u al m o u ld in g #  I t  i s  u s u a l l y  
u n n e c e s s a r y # ,  S o m e t im e s , h o w e v e r , an  i n t e r m i t t e n t  p r e s s u r e  
w i t h  t h e  f i n g e r s  i s  p e r m i s s i b l e  and  u s e f u l  a s ,  o f  i n s t a n c e ,  
w hen m o u ld in g  t h e  p l a s t i c s  i n t o  t h e  h o l lo w  o f  t h e  palm  o f  
t h e  h and  w h e re  p r e s s u r e  fro m  t h e  b a n d a g e  c a n  n o t  a c t  
d i r e c t l y #  The pa lm  o f  t h e  hand i s  i n  f a c t  t h e  o n ly  p la c e  
w h e r e  m an u a l m o u ld in g  i s  a d v i s a b le #

The l e n g t h  o f  t im e  t h e  p l a s t i c s  s h o u ld  b e  a l lo w e d  
t o  c o o l  and  s e t  on  t h e  l im b  v a r i e s  d i r e c t l y  w i t h  t h e  t h i c k 
n e s s  o f  t h e  p o ly t h e n e #  U pp er l im b  s p l i n t s  a r e  u s u a l l y  made 
from  1 / 1 6 ” p o ly t h e n e  w i t h  1 / 1 6 ” s t r e n g t h e n in g  s t r i p s #  and  
t h e s e  may b e  rem oved  i n  t h r e e  o r  f o u r  m in u t e s  w i t h o u t  r i s k  
o f  l o s i n g  t h e i r  sh a p e #  L ow er l im b  s p l i n t s  a r e  m ore o f t e n  
made fro m  1 / 8 ” p o ly t h e n e  w i t h o u t  s t r e n g t h e n in g  s t r i p s  and  
t h i s  t h i c k n e s s  i s  u s u a l l y  b e s t  l t f f t  i n  s i t u  f o r  s e v e n  o r  
e i g h t  m in u te s #  S p in a l  s u p p o r t s  and b r a c e s  may b e  o f  -£”; 
t h i c k n e s s  o r  m ore i n  c e r t a i n  a r e a s  o f  t h e  a p p l ia n c e  and  
m u st b e  l e f t  i n  p o s i t i o n  f o r  a  p r o p o r t i o n a l l y  l o n g e r  tim e#

^he b a n d a g e  i s  t h e n  u n w rap p ed  and an y  u n d e s i r a b le  
e x c e s s  i s  m arked  w i t h  in k  on  t h e  p o ly t h e n e  a f t e r  s t r i p p i n g  
t h e  s t o c k i n e t t e  s u f f i c i e n t l y  t o  e x p o s e  i t # .  The e n c i r c l i n g  
s p l i n t  i s  t h e n  ‘ s p r u n g 1 from  t h e  lim b #  B e in g  r e s i l i e n t  i t  
r e g a i n s  i t s  sh a p e  a f t e r  r e m o v a l .  I t  i s  t h e n  l e f t  a s i d e  t o  
c o o l  t o  room  te m p e r a tu r e , b e f o r e  b e in g  f i n i s h e d #

I t  w i l l  b e  s e e n  fro m  t h e  a b o v e  t h a t  a l t h o u g h  t h e  
t o t a l  t im e  e m p lo y e d  i n  t a k in g  m e a su r e m e n t, m a rk in g  o u t  on  
t h e  s h e e t  o f  p o l y t h e n e ,  c u t t i n g ,  h e a t in g  and  a p p l i c a t i o n  
may o c c u p y  from  30 m in u t e s  f o r  a  w r i s t  s p l i n t  t o  1+  h o u r s  o r  
m ore f o r  a s p i n a l  b r a c e ,  t h e  a c t u a l  t im e  d u r in g  w h ic h  t h e  
p a t i e n t 1 s  p r e s e n c e  i s  r e q u ir e d  i s  se ld o m  m ore th a n  10  -  15  
m in u te s #  T h e  u s u a l  p r o c e d u r e  w as t o  t a k e  t h e  m e a su r e m e n ts  o f  
t h e  p a t i e n t 1 s  l im b  o r  b o d y  i n  t h e  0 #P#D#. o r  W ard and h a v e  
t h e  p l a s t i c s  p r e p a r e d  r e a d y  f o r  a  c e r t a i n  a p p r o p r ia t e  t im e  
a t  w h ic h  t h e y  w ere  m o u ld ed  on  t h e  p a t ie n t # .  He w as t h e n  f r e e  
t o  go  a f t e r  t h e  fe w  m in u te s  r e q u ir e d  f o r  t h e  p l a s t i c s  t o  c o o l  
on  t h e  lim b #  I f  r e q u ir e d  u r g e n t l y  a n o th e r  h a l f  h ou r w as  
n e e d e d  f o r  c o o l i n g  and  f i n i s h i n g # .

FINISHING THE APPLIANCE#

I f  r e q u ir e d  f o r  o n ly  a  fe w  w ee k s  l im b  s p l i n t s  
r e q u ir e  n o  f i n i s h i n g #  S in c e  t h e s e  s p l i n t s  c o m p le t e ly  
e n c i r c l e  t h e  l im b  a fe w  t u r n s  o f  b an d a g e  a r e  a l l  t h a t  i s



r e q u ir e d  t o  g i v e  t h e  s m a l l  am ount o f  a d d i t i o n a l  
s u p p o r t  r e q u ir e d  t o  o f f s e t  t h e i r  r e s i l i e n c e .

H o w e v e r , m any c a s e s  bf  a r t h r i t i s  and  n e u r o 
l o g i c a l  d i s e a s e  r e q u ir e  a p p l i a n c e s  f o r  a  v e r y  lo n g  p e r i o d  
o f  t im e  an d  i n  s u c h  c a s e s  i t  w as o u r  p r a c t i c e  t o  p r o v id e  
them  w i t h  s t r a p s  and  b u c k l e s ,  o r  s t r a p s  and p r e s s - s t u d s ,  
and  a l s o  t o  p u n c h  v e n t i l a t i o n  h o l e s .  The l a t t e r  w o u ld  
n o t  b e  r e q u ir e d  i n  t h e  p o r o u s  p o ly u r e t h a n e  b u t  a r e  
r e q u ir e d  i n  t h e  p o ly t h e n e  i f  maximum c o m fo r t  i s  t o  b e  
a c h ie v e d .  P o ly t h e n e  i s  n o t  p o r o u s  and  w i t h o u t  v e n t i l a t i o n  
h o l e s  t h e s e  s p l i n t s  t e n d  t o  b e  r a t h e r  warm i n  h o t  w e a t h e r ,  
th o u g h  t h e i r  w arm th  i s  a  c o m f o r t ,  p a r t i c u l a r l y  t o  a r t h r i t i c s ,  
i n  c o l d e r  w e a t h e r .  A l e a t h e r  p u n ch  i s  a d e q u a te  t o  p u n ch  
h o l e s  i n  s m a l l  s p l i n t s  b u t  w i t h  l a r g e r  a p p l ia n c e s  and  
b r a c e s  i t  i s  n e c e s s a r y  t o  h a v e  a  f o o t  o p e r a t e d  p u n ch  w i t h  
an  18?^' * th r o a t*  • T h is  p i e c e  o f  e q u ip m e n t i s  r e l a t i v e l y  
i n e x p e n s i v e  (£16  -  £ 17 )  and c a n  p u n ch  o u t  t h e  h o l e s  v e r y  
r a p i d l y .  T h e se  h o l e s  s h o u ld  i d e a l l y  b e  1 / 1 6 M! d ia m e t e r ,  
th o u g h  1 /8  i s  p e r m i s s i b l e ,  ( l a r g e r  th a n  t h i s ,  t h e y  a l lo w  
t h e  s k i n  t o  p r o la p s e  th r o u g h  th e m , p a r t i c u l a r l y  i f  t h e r e  
i s  m uch p r e s s u r e  o f  t h e  l im b  a g a i n s t  t h e  s p l i n t ,  a s  f o r  
i n s t a n c e  t h e  pa lm  o f  t h e  hand i n  t h e  c a s e  o f  a  c o c k -u p  
w r i s t  s p l i n t  w orn  b y  a  h e m ip le g ic  p a t i e n t  w i t h  s p a s t i c i t y . )
By u s i n g  in t e r c h a n g e a b l e  d i e s  i t  c a n  a l s o  f i x  on  s t r a p s  ,  
b u c k le s  and  p r e s s - s t u d s .  The s t r a p s  a r e  a t t a c h e d  t o  t h e  
s p l i n t  b y  b i f u r c a t e d  t u b u la r  s t e e l  r i v e t s  i n  t h e  f o l l o w i n g  
w a y : -  h o l e s  a r e  p u n c h e d  th r o u g h  t h e  p l a s t i c s  and t h e  s t r a p ,  
and  t h e  m a le  and f e m a le  s e c t i o n s  o f  t h e  r i v e t s  a r e  b r o u g h t  
t o g e t h e r  th r o u g h  t h e  h o l e s  and r i v e t e d  t o g e t h e r  b y  c o u n te r  
p r e s s u r e  b e tw e e n  a p p r o p r i a t e l y  sh a p e d  d i e e s .  The b u c k le s  
o r  p r e s s - s t u d s  a r e  a t t a c h e d  t o  t h e  s t r a p s  i n  a  s i m i l a r  
m a n n er .

Note.
In the follow ing descrip tion  of the sp lin ts  a few of 

the photographs are dup licates of those in  the case reports. 
This was thought advisable as a matter of convenience for  
the reader.
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KNEE SPLINT.

S p lin t from la te r a l asp ect.

Sp lin t from above.. This p atien t has chronic rheumatoid 
a r th r it is .  (Ext^fon-Saith, 1956).

In dealing w ith th is  sp lin t  i t  i s  proposed to  
describe the method o f preparing the p la s t ic s  and o f  
moulding them to  the p atien t in  some d e ta il ,  so that when 
describing the other types of appliances the basic  
technique need not be given each tim e. The knee sp lin t  
has been chosen as both i t s  design and technique are 
simple. ( I t  w il l  be noted that there i s  some r e p it it io n  
of data already described, but th is  can hardly be 
avoided in  giving a d eta iled  description  of the technique.)



MATERIALS.
Polythene § w* Polyurethane 3 A 6 W*

Polythene comes from the Makers in  sh eets o f 3ft*. square* 
Polyurethane comes in  shefets o f  3 or 6 f t .  square*

PATIENT1 S MEASUREMENTS«

1 . Circumference o f limb at junction  of middle and 
upper 1 /3 ‘ s o f the thigh*

2 * C ir c u m fe r e n c e  o f  l im b  a t  j u n c t i o n  o f  m id d le  and  
lo w e r  o n e  t h i r d s  o f  t h e  l e g .

3* Distance between these points*

PREPARING THE PLASTICS AND DIAGRAM OP DESIGN.

The p a tie n t1 s measurements 
plus about a l l  round, are marked 
on the polythene sheets as shown 
in  Diagram 1* Marking i s  done with  
pen or chalk* The marked section , 
i s  cut out o f the polythene with a  
lea th er  goods knife* I t  i s  then 
la id  on the sheet o f polyurethane 
and a dotted l in e  i s  marked out in  
iak* away from i t s  borders*
The polythene section  i s  then put 
aside and the polyurethane cut out 
w ith  sc is so r s  along the ink marks*

In th is  manner two section s  
are provided, ( i )  a polythene section  
which i s  larger a l l  round than 
the p a t i e n t s  measurements ( th is  i s  
to  allow  an overlap and to  allow  
a lso  for  the shrinkage of some £ n -  
l tt which occurs when a polythene 
sheet o f these dimensions i s  heated 
and cooled ); -  and ( i i )  a?poly
urethane sectio n  which i s  •  t*1 
larger  a l l  round than the polythene 
sfection*

The polythene i s  la id  on 
top o f the polyurethane so that the 
la t t e r  protrudes evenly a l l  round 
and in  th is  re la tion sh ip  they are 
la id  on the tray and put in to  the 
oven* (Diagram 3)

I
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MOULDING*

When t h e  p l a s t i c s  a r e  r e a d y  f o r  m o u ld in g  
t h e y  a r e  rem o v ed  from  t h e  o v e n ,  c o v e r e d  w i t h  s t o c k i n e t t e  
and  w ra p p ed  r o u n d  t h e  l im b  i n t t h e  a p p r o p r ia t e  p o s i t i o n *
To a l l o w  fr e e d o m  o f  m a n ip u la t io n  d u r in g  t h e  m o u ld in g ,  
t h e  p a t i e n t ' s  f o o t  i s  su sp e n d e d  i n  a  s l i n g  s o  t h a t  t h e  
l e g  i s  c l e a r  o f  t h e  b e d  -  m ak ing an  a n g le  o f  some M )° -  
¥ f r w i t h  t h e  bed# A G u th r ie -S m ith  s l i n g  i s  u s e f u l  f o r  t h i s  
p u rp o se # . I f  a  s l i n g  i s  n o t  a v a i l a b l e  t h e  l e g  ca n  b e  
s i m i l a r l y  e l e v a t e d  b y  an a s s i s t a n t  h o ld in g  t h e  f o o t #
T he m a t e r i a l s  a r e  w rap p ed  i n  s u c h  a  w ay t h a t  t h e  f r e e  
b o r d e r s  o v d r la p  a lo n g  t h e  l a t e r a l  a s p e c t #

T h is  f i r s t  s t a g e  o f  w ra p p in g  t h e  m a t e r i a l s  i s  
a lw a y s  m o st  im p o r ta n t#  H a v in g  j u s t  b e e n  t a k e n  fro m  t h e  
h e a t  t h e  p o ly t h e n e  i s  a t  i t s  m o st m a l l e a b le  and a  f ir m
w rap  r o u n d  b y  p u l l i n g  on  t h e  f r e e  e d g e s  o f  t h e  s t o c k i n e t t e
m o u ld s  i t  v e r y  a c c u r a t e l y  t o  t h e  p a r t#  At t h i s  s t a g e  i t  
w i l l  m o u ld  w e l l *  e v e n  t o  t h e  d o u b le  c u r v e  p r e s e n t e d  b y  a
k n e e  c o n t r a c t e d  t o  3 ?  -  **0° o f  f l e x io n # ,  To a c h ie v e  t h e
b e s t  r e s u l t  i t  i s  d e s i r a b l e  t o  h a v e  a  3 ” o v e r la p  o f  
s t o c k i n e t t e  on  e a c h  s i d e  s o  t h a t  a  f ir m  g r ip  ca n  b e  
o b t a in e d  f o r  w r a p p in g  w it h o u t  t o u c h in g  t h e  p l a s t i c s *
( S e e  D ia g ra m  **•)•

H a v in g  o b t a in e d  a  c l o s e  
m o u ld  i n  t h i s  w ay t h e  m a t e r i a l s  
a r e  h e ld  i n  s i t u  w h i le  an a s s i s t a n t  
w in d s  a  3 H c r e p e  b a n d a g e  ro u n d  them  
w i t h  s l i g h t  t e n s io n *  T hey a r e  
l e f t *  t h u s  b a n d a g e d , t o  c o o l  and  
h a r d e n , f o r  10  m in u te s#  A t t h e  
e n d  o f  t h i s  t im e  p r e s s u r e  w i t h  
t h e  f i n g e r s  w i l l  c o n f ir m  t h a t  t h e  p o ly t h e n e  i s  hard* The 
b a n d a g e  i s  t h e n  unw rapped  and t h e  h ard  b u t  r e s i l i e n t  m ou ld  
ca n  b e 'sp r u n g *  fro m  t h e  lim b *

I t  i s  u s u a l l y  w i s e ,  h o w d v er . b e f o r e  rem o v in g  
t h e  s p l i n t  t o  c h e c k  t h a t  t h e  f r e e  b r o d e r s  a r e  o v e r la p p in g  
r e a s o n a b ly  e v e n ly *  An in e x p e r ie n c e d  o p e r a t o r  may f i n d ,  f o r  
i n s t a n c e ,  t h a t  t h e r e  i s  a  l a r g e  o v e r la p  a t  t h i g h  l e v a l  and  
a  g a p  a t  c a l f  l e v e l  th r o u g h  t h e  p l a s t i c s  h a v in g  b e e n  
w ra p p ed  c a r e l e s s l y  and t h e n  b an d a g ed  i n  an u n ev en  a l ig n m e n t  
a s  r e g a r d s  t h e  f r e e  l a t e r a l  b o r d e r s*  I f  t h i s  i s  t h e  c a s e  
i t  i s  b e s t  t o  d e t e c t  i t  w h i le  th e  s p l i n t  i s  on t h e  p a t i e n t  
s o  t h a t  t h e  e x a c t  am ount o f  e x c e s s  c a n  b e  m arked o u t  f o r  
l a t e r  rem oval#^ N o th in g  ca n  b e  don e a b o u t th e  gap  b u t  a t  
l e a s t  t h i s  c a n  b e  made e v e n  a l l  t h e  w ay up and dow n, and  
i f  a  l e a t h e r  to n g u e  i s  f i t t e d  d u r in g  f i n i s h i n g  t h e  s k in
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w i l l  n o t  b e  p in c h e d  w hen t h e  s p l i n t  i s  p u t  o n . T h is  
p in c h in g  o f  t h e  s k in  b e tw e e n  t h e  h rd  b o r d e r s  o f  t h e  
p o ly t h e n e  w a s  a  som ew hat t r o u b le s o m e  f e a t u r e  d u r in g  
t h e  e a r l y  d e v e lo p m e n t  o f  t h i s  s p l i n t ,  and  i s  t h e  r e a s o n  
w hy i t  w a s  d e c id e d  t o  add 1 * -  2 ttl e x t r a  b r e a d t h  w hen  
t r a n s f e r r i n g  t h e  p a t i e n t ’ s  m e a su rem en ts  t o  t h e  p o ly t h e n e ,  
a l l o w i n g  t h e  b o r d e r s  t o  o v e r la p  s o  t h a t  p in c h in g  i s  a v o id e d  and  
t h e r e  i s  n o  n e e d  t o  w a s te  t im e  and m a t e r i a l s  on  a  l e a t h e r  
t o n g u e .

I f  t h e  m o u ld in g  and t h e  
o v e r l a p  a r e  s a t i s f a c t o r y  a  fe w  
in k  m ark s a r e  made a lo n g  t h e  
l i n e  o f  t h e  l a t t e r  and th e  
s p l i n t  i s  t a k e n  o f f 9 ( s e e  
D iagram  5 )  an d  s e t  a s i d e  t o  
c o o l  t o  room  te m p e r a tu r e *  The 
a d v a n ta g e  o f  m ak in g  t h e s e  m arks i s  t h a t  t h e y  show  
e x a c t l y  w h e re  t h e  b o r d e r s  w i l l  m e e t  w hen t h e  s p l i n t  i s  
p u t  o n  t h e  l im b  and  t h i s  w i l l  d e te r m in e  t h e  p o s i t i o n  o f  
t h e  b u c k le s  and t h e  l e n g t h  o f  t h e  s t r a p s .  T h e se  a r e  
f i t t e d  a f t e r  t h e  s p l i n t  h a s  c o o l e d  t o  room t e m p e r a tu r e .
T h is  may t a k e  an  h o u r  o r  s o ,  and i f  t h e s e  m arks a r e  n o t  
m ade t h e  p a t i e n t  w o u ld  h a v e  t o  w a i t  i n  t h e  D ep a rtm en t f o r  
a  f i t t i n g .

g r a m a *
The s p l i n t ,  w hen c o o l e d  t o  room t e m p e r a t u r e ,  i s  

r e a d y  f o r  w ea r  i f  r e q u ir e d  f o r  a  s h o r t  t im e .  I t  r e t a i n s  
e n o u g h  r e s i l i e n c y  t o  b e  p u l l e d  a p a r t  f o r  p i p p i n g *  o v e r  
t h e  l i m b .  A fe w  t u r n s  o f  b an d a g e  w i l l  h o ld  i t  i n  p l a c e .

I n  c a s e s  o f  c h r o n ic  j o i n t  d i s e a s e ,  h o w e v e r , a  
s p l i n t  i s  o f t e n  r e q u ir e d  f o r  an  i n d e f i n i t e  p e r i o d ,  and i t  
i s  t h e r e f o r e  w o r th  w h i le  c a r r y in g  o u t  a  fe w  m ore p r o c e d u r e s  
t o  o b t a i n  t h e  maximum c o m fo r t  and e f f i c i e n c y .  V e n t i l a t i o n  
h o l e s  ( l / L ^  -  1 / 8* )  a r e  p u n ch ed  o u t  a t  l ,r i n t e r v a l s .
The p o ly u r e t h a n e  o v e r la p  o f  t n -  i s  tr im m ed  b a ck  t o  i "1 
o r  l e s s  a l l  r o u n d . S o m etim es i t  i s  b e t t e r  t o  tu r n  t h e  
p o ly u r e t h a n e  o v e r la p  a t  t h e  b o tto m  and  to p  o f  t h e  s p l i n t  
b a c k  o v e r  t h e  p o ly t h e n e  and g lu e  i t  on  s o  t h a t  t h e s e  
b o r d e r s  a r e  p ad d ed  and t h e r e f o r e  l e s s  l i k e l y  t o  ru b  t h e  
s k i n .  T h is  e x t r a  p r o c e d u r e  c a n  b e a v o id e d  i f  a  p ad d ed  
b o r d e r  i s  p la n n e d  i n  a d v a n c e , b y  tu r n in g  t h e  to p  and  
b o tto m  o v e r la p p in g  e d g e s  b a ck  and p r e s s in g  f i r m l y  o n to  
t h e  h o t  p o ly t h e n e  a s  so o n  a s  t h e  p l a s t i c s  a r e  rem oved  
fro m  t h e  o v e n ,  and b e f o r e  t h e y  a r e  m ou ld ed  t o  t h e  p a t i e n t .  
T h ey wa d h e r e w w e l l  and w i l l 1 ̂ u s u a lly  s t a y  f i r m l y  f i x e d  when  
t h e  s p l i n t  c o o l s .

Three or four straps and buckles (or p ress-studs)



a r e  p r o v id e d  a t  i n t e r v a l s  a lo n g  t h e  f r e e  b o r d e r s*
As d e s c r i b e d  a b o v e ,  t h e  s p l i n t  i s  m o u ld ed  s o  t h a t  t h e s e  
b o r d e r s  m e e t  a lo n g  t h e  l a t e r a l  a s p e c t  o f  t h e  l e g  and  
t h i g h  s o  t h a t  t h e  s t r a p s  and  b u c k le s  a r e  on  t h e  o u t& td e  
and  do n o t  c h a f e  t h e  o t h e r  l e g *  H a v in g  t h e  o p e n in g  a t  
t h e  s i d e  a l s o  m ak es t h e  s p l i n t  a  s t r o n g e r  o p p o s in g  
f o r c e  t o  f l e x i o n  m ovem ent th a n  i f  i t  w ere  a t  t h e  f r o n t  
o r  b a ck *  I t  i s  a l s o  m ore c o m fo r ta b le *  S t r a p s  and  
b u c k le s  a r e  e a s y  f o r  t h e  p a t i e n t  t o  f a s t e n  and u n f a s t e n ,  
and  a r e  m uch l e s s  b o t h e r  th a n  w ra p p in g  and u n w ra p p in g  a  
b a n d a g e*  P r e s s - s t u d s  a r e  e v e n  l e s s  t r o u b l e  and a r e  
s o m e t im e s  e s s e n t i a l  f o r  r h e u m a to id  p a t i e n t s  w i t h  d e fo rm ed  
f i n g e r s *

T he f u l l y  f i n i s h e d  s p l i n t ,  t h e r e f o r e ,  h a s  
v e n t i l a t i o n  h o l e s ,  i s  p r o v id e d  w i t h  b u c k le s  a n a  s t r a p s  a n d , 
i f  n e c e s s a r y ,  h a s  p a d d ed  u p p e r  and lo w e r  b o r d e r s *  The 
w e ig h t  o f  s u c h  a  k n e e  s p l i n t  f o r  an  a d u l t  i s  l 8 o z s »  and  
t h e  c o s t  o f  t h e  m a t e r i a l s  Ik /-*  Werrov-L 
(T h e  w e ig h t  and c o s t  o f  m a t e r i a l s  g iv e n  h e r e  i s  f o r  an 
a d u lt*  s  a p p l ia n c e  c o m p le te d  w i t h  s t r a p s  and b u c k le s *  T h is  
w i l l  a p p ly  t o  a l l  a p p l ia n c e s  d e s c r i b e d . ) .



VOLAR WRIST SPLINT

Ventral view of the sp lin t .

Dorsal view.
Press-studs have been used in stead  of buckles, as they 
are ea s ier  for a rheumatoid p atient to  f ix *

MATERIALS#
Polythene l / l 6 n. Polyurethane 3 /16w.

MEASUREMENTS#:
1 . Circumference of forearm, I*  proximal to mid point#
2. Circumference o f hand ■£* proximal to  M.P. jo in ts#
3#. Distance between these points*
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PREPARING THE PLASTICS AND DIAGRAM OF DESIGN.

The m a t e r i a l s  a r e  c u t  and  l a i d  o u t  a s  show n i n  
t h e  d iagram # S in c e  1 / 1 6 *  p o ly t h e n e  i s  u s e d  i n  t h i s  c a s e  
an d  i s  r a t h e r  r e s i l i e n t ,  and e x t r a  I * '  w id e  s t r i p  o f  
p o l y t h e n e  i s  c u t  and  l a i d  o n  t o  
a s  i l l u s t r a t e d .  T h is  w i l l  
p r o v id e  e x t r a  s t r e n g t h  a lo n g  
t h e  v o l a r  a s p e c t  o f  t h e  s p l i n t ,  
d u r in g  h e a t in g  i n  t h e  o v e n  i t  
w i l l  c o a l e s c e  s o  c o m p le t e ly  
w i t h  t h e  m a in  p o ly t h e n e  s e c t i o n  
t h a t  i t  w i l l  b e  b a r e l y  v i s i b l e ,
( s e e  v e n t r a l  v ie w  o f  s p l i n t  on  
p r e v i o u s  p a g e ) .

T h u m b -h o le s  a r e  c u t  
i n  b o t h  p l a s t i c s .  I n  t h e  
p o ly t h e n e  i t  i s  o f  r o u g h ly  
t h e  sam e s i z e  and s h a p e  a s  
t h e  p a t i e n t ' s  t h e n a r  e m in e n c e  and  s e t  a t  a  s i m i l a r  a n g le *
I n  t h e  p o ly u r e t h a n e  t h e  thumb h o le  s h o u ld  n o t  e x c e e d  } •*  -  
i * '  and  i s  t h u s  s m a l le r  th a n  t h a t  i n  t h e  p o l y t h e n e .  The 
r a t i o n a l e  o f  t h i s  i s  t h a t  w hen t h e  p a t i e n t ' s  thumb i s  
p u sh e d  th r o u g h  t h e  h o l e s  d u r in g  m o u ld in g  t h e  e l a s t i c  
p o ly u r e t h a n e  fo r m s  a  ' s l e e v e '  ro u n d  t h e  b a s e  o f  t h e  thumb 
and s o  p r o t e c t s  i t  from  h e a t  from  t h e  e d g e s  o f  t h e  p o ly t h e n e  
thum b h o l e ,  w h ic h  l i e s  a t  a  lo w e r  l e v e l  ro u n d  t h e  th e n a r  
em in en ce# ,

MOULDING.

The p a t i e n t  s i t  & w i t h  h i s  hand s u p in a t e d  and  
d o r s i f l e x e d  t o  2 0  - 30°  and h i s  thumb i n  t h e  s e m i-o p p o s e d  
p o s i t i o n #  H is  thumb i s  i n s e r t e d  th r o u g h  t h e  th u m b -h o le  
i n  t h e  p l a s t i c s  and t h e s e  a r e  draw n down o v e r  t h e  th e n a r  
e m in e n c e  and w rap p ed  r a t h e r  f i r m l y  ro u n d  t h e  hand and  
w r i s t ,  s o  t h a t  t h e  f r e e  b o r d e r s  m e e t  ( o r  b e t t e r  s t i l l ,  
s l i g h t l y  o v e r la p )  on  t h e  dorsum #. H o ld in g  them  t h u s  w i t h  
o n e  hand a c r e p e  b a n d a g e  i s  wound rou n d  them # The o p e r a t o r  
r e q u i r e s  n o  a s s i s t a n c e  i n  m o st c a s e s  a s  t h e  p a t i e n t  ca n  
u s u a l l y  c o - o p e r a t e  b y  k e e p in g  h i s  hand d o r s i f l e x e d ,  e i t h e r  
v o l u n t a r i l y  o r  w i t h  h i s  o t h e r  hand* b u t  o c c a s i o n a l l y ,  a s  
f o r  in s t a n c e  i n  v e r y  s p a s t i c  h e m ip le g ia ,  i t  i s  b e t t e r  t o  
h a v e  an a s s i s t a n t  h o ld in g  t h e  hand d o r s i f l e x e d  w h i le  t h e  
p l a s t i c s  a r e  m ou ld ed  and b a n d a g e d  i n  p l a c e .  Once t h i s  h a s  
b e e n  d on e t h e  o p e r a to r  c a n  h i m s e l f  h o ld  t h e  hand i n  t h e  
c o r r e c t  p o s i t i o n  f o r  t h e  ^  -  5 m in u te s  r e q u ir e d  f o r  c o o l i n g  
and h a r d e n in g  o f  t h e  p o ly t h e n e .  I t  i s  p e r m i s s i b l e  t o  a p p ly  
i n t e r m i t t e n t  p r e s s u r e  w i t h  h i s  thumb i n t o  t h e  h o l lo w  o f  
t h e  hand w h i le  t h e  p o ly t h e n e  i s  s o f t  s i n c e  t h i s  c o n c a v i t y



t e n d s  t o  e s c a p e  t h e  mo&Lding p r e s s u r e  o f  t h e  b a n d a g e •>

I f t e r  u n w ra p p in g  t h e  b a n d a g e  fro m  t h e  f s e t f 
p l a s t i c s  t h e  u s u a l  in k  m ark s a r e  made ( a s  f o r  t h e  k n e e  
s p l i n t )  a lo n g  t h e  j u n c t i o n  o f  t h e  f r e e  b o r d e r s  on  t h e  
dorsum * The s p l i n t  i s  t h e n  1 sp ru ng*  an d  p u t  a s i d e  t o  
c o o l  t o  room  te m p e r a tu r e  b e f o r e  f i n i s h i n g * .

FINISHING*,

The p o ly u r e t h a n e  o v e r la p  i s  tr im m ed  o f f  from  
t h e  b o r d e r s *  V e n t i l a t i o n  h o l e s  a r e  p u nched*  Two s t r a p s  
and  b u c k l e s ,  o r  s t r a p s  and p r e s s - s t u d s  a r e  p r o v id e d  -  
o n e  an  i n c h  d i s t a l  t o  t h e  w r i s t  j o i n t  and  t h e  o t h e r  an  
i n c h  d i s t a l  t o  t h e  p r o x im a l en d  o f  t h e  a p p l ia n c e *

i n  a d u l t  w r i s t  s p l i n t  w e ig h s  2 £  -  3 £ o z s *  and  
c o s t s  2 / l d *  -  2 /lO d *

A c h i l d 1 s  s p l i n t  w e ig h s  l £  -  2 o z s *  an d  c o s t s  
l A d *  -  ~

-■ ; - y

- - - -



"LIVELY11 COCK-UP WRIST SPLINT.

Polythene 1/8"; Polyurethane 

MEASUREMENTS.

1 . Circumference o f forearm l Mt proximal to mid poin t.
2 . Circumference o f hand £ f,? proximal to M.P., jo in t s .
3.. Distance between these points#.

The forearm band i s  2**’ wide.
The hand band i s  2rtt wide over the dorsum and i n' -  i n'

wide over the palm#

PREPARING THE PLASTICS AND DIAGRAM OF DESIGN.

These are composed in  the re la tion sh ip  shown 
in  the diagrams. This sp lin t  i s  based on the Bunell hand 
sp lin t (Bunell 19*46, 1950) but adapted to  the technique of 
d irect application  to  the p atient and using p la s t ic s  in  
place of leather and m etal.

Prototype l i v e l y 1* Wrist S p lin t.



•F o rea rm  Band.

3  * • • • • • .H and  Band**

. . . . . . 1 6  g a u g e  s p r in g  s t e e l
w ire* .

MOULDING.

Two b a n d s  o f  t h e  p l a s t i c s  a r e  c u t  and m o u ld ed  
t o  t h e  p a t i e n t  i n  t h e  u s u a l  way..* T h a t p a r t  o f  t h e  hand  
b an d  w h ic h  w i l l  p a s s  a c r o s s  t h e  p a lm  o f  t h e  hand  i s  made 
n a r r o w  ( i 2  -  i 11)  s o  a s  t o  a l l o w  o b j e c t s  t o  b e  g r ip p e d  
w i t h  a  minimum o f  i n t e r f e r e n c e  fro m  t h e  s p l i n t .

m i m m *
When c o o l e d ,  e a c h  m o u ld ed  b and  i s  p r o v id e d  w i t h  

a  s t r a p  and  b u c k l e .  T h ey  a r e  t h e n  j o i n e d  t o g e t h e r  on  
e a c h  s i d e  o f  t h e  fo r e a r m  and  hand b y  1 6  g a u g e  s p r in g  s t e e l  
w ir e  p r e v i o u s l y  m e a su r e d  and  c o i l e d  a s  show n i n  t h e  
d ia g ra m  a b o v e .  T he c o i l s  i n  t h e  w ir e  g i v e  i t  a  s p r i n g ,  
t h e  d e g r e e  o f  w h ic h  i s  d e te r m in e d  b y  t h e  num ber o f  c o i l s .  
Two a r e  u s u a l l y  s u f f i c i e n t . *  T h e se  s p r in g s  a r e  s i t u a t e d  
i n  l i n e  w i t h  t h e  w r i s t  j o i n t ,  o n e  on  e i t h e r  s i d e ,  and  
do n o t  t h e r e f o r e  i n t e r f e r e  w i t h  f l e x i o n  -  e x t e n s i o n  
m o vem en t. ( I  h a v e  fo u n d  t h a t  i f  t h e  s p r in g  i s  s i t u a t e d  
on  e i t h e r  t h e  dorsum  o r  f l e x u r e  o f  t h e  j o i n t  t h e r e  i s  
r e s t r i c t i o n  o f  t h i s  r a n g e ,  t h e  m a c h a n ic s  o f  t h e s e  a r r a n g e 
m e n ts  b e in g  s u c h  t h a t  f l e x i o n  t e n d s  t o  d i s p l a c e  t h e  
f i r e a r m  b and  p r o x im a l ly  and t h e  hand b and  d i s t a l l y  b e c a u s e  
o f  t h e  s h o r t e n e d  d i s t a n c e  b e tw e e n  t h e s e  p o i n t s .  The w ir e s  
a r e ,  o f  c o u r s e ,  r i g i d  a lo n g  t h e  p la n e  o f  t h e  fo r e a r m  s o  
t h a t  t h e  b a n d s h a v e  t o  d i s p l a c e . )

The w i r e s  a r e  v e r y  s im p ly  a t t a c h e d  t o  t h e  b a n d s .  
S h e y  a r e  h e a t e d  t o  a  d u l l  r e d  and t h e n  p r e s s e d  i n t o  th e  
p o l y t h e n e ,  t h i s  m e l t s  and t h e  w ir e  em beds i t s e l f .  ( S e e  
p h o to g r a p h  on  p r e v io u s  p a g e ) .

The w e ig h t  o f  t h i s  s p l i n t  i s  2 b z s . ,  and t h e
c o s t  l / 8 d .

_____



This type of sp lin t  i s  mainly of value in  
the treatment o f ra d ia l paralysis*  I t  allow s the hand 
to  he used more fr e e ly  by s ta b il is in g  i t  in  the gripping 
p o s it io n  by bringing i t  back to  th is  p o sit io n  a fter  
voluntary f le x io n . I t  a lso  prevents overstretch ing of  
the paralysed w rist extensors*. No fin ger  extension  
mechanism i s  shown in  the photograph, but th is  sp lin t  
was an experimental one to  determine whether or not i t  
was p o ssib le  to  make l iv e ly  sp lin ts  frith the P.P. p la s t ic s .  
I t  was moulded on my own hand and w rist and I wore i t  
throughout a whole day to  t e s t  i t . ,  I found i t  to  be 
l i g h t ,  comfortable and e f f ic ie n t*  Later a finger  
extension  mechanism was added. The hand band was detached 
and a d iffe r e n tly  shaped p iece was moulded and re
attached.. The dorsal sectio n  was sim ilar to  that in  
the photograph but extended over the dorsum of the fin gers  
ju st  d is ta l  to  the proximal I .P .  j o in t ,  the fin gers being 
s l ig h t ly  f lex ed  at the M.P. and I.P.* jo in ts  during moulding. 
The proximal h a lf o f the 
dorsal part o f the band 
was extended to  overly  
to  the M.P* jo in t  o f the 
thumb.. "Glove t ip s 11 and 
rubber bands were attached  
to  the d is ta l  edge of the 
band to  provide the small 
extensor force required  
for f in g ers  and thumb, (see  diagram).
The s itu a tio n  of the band and the small extensor force  
employed were such as to  prevent hyperextension at the M.P. 
and I.P* j o in t s .  My experience with th is  sp lin t  was such 
that I b e liev e  i t  to  be capable o f development in to  an 
appliance comparable to  that described by Bunell and 
Capener. I t  can be made at ap fra ctio n  of the cost and 
much more quickly.* A techn ician  or P hysiotherapist, 
experienced in  working w ith these p la s t ic s ,  could make them. 
The Bunell and Capener sp lin ts  require high tech n ica l s k i l l  
and sp ec ia l equipment.

The development o f ’• l iv e ly 11’ sp lin ts  using P.P. 
p la s t ic s  was nt carried further because of pressure o f other 
work and because only one case of rad ia l p ara lysis appeared 
in  the Department. This p atien t (Case30$ ) was treated  with  
a s ta t ic  cock-up sp lin t  and ex erc ises  and recovery occurred 
before work on the ’•liv e ly ' sp lin t  was com plete.



DORSAL WRIST SPLINT.

This photograph i l lu s t r a te s  how, in  th is  type o f sp lin t ,  
there i s  only a narrow band crossing the palm. Inter
ference with gripping ob jects i s  thus reduced to  a minimum*

MATERIALS.
Polythene l / 8 tt and 1/L6W* Polyurethane 3A 6 f*. 

MEASUREMENTS,
1* Circumference o f forearm at mid point or s lig h t ly  

proximal to  th is ,  p lus l £ lf.
2. Circumference of hand -t" proximal to  M*J>. jo in ts ,  

plus l £ rt.
3* Distance between these points*

PREPARATION OF PLASTICS AND PHOTOGRAPH OF DESIGN,

The dorsal str ip  
( i 11) must be almost r ig id  
and so an extra (£ ”) 
strengthening str ip  (£ ,,f 
wide) i s  la id  along on top.
The f ix a tin g  bands round 
the forearm need not be 
r ig id  so l A 6 w polythene i s  
used*
Polythene does not stretch  
so the palmar band can be 
made o f 1/16 n polythene*
This i s  quite strong 
enough to  support the 
hand and in ter feres  le s s  
with gripping than a i"  
band*.
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w vh P im *
The p a t i e n t  h o ld s  t h e  h an d  d o r s i f l e x e d  w i t h  

h i s  g o o d  hand# The d o r s a l  s t r i p  i s  l a i d  a lo n g  t h e  
dorsum # and  t h e  fo r e a r m  an d  hand  b a n d s  a r e  w rap p ed  
r o u n d  t o  o v e r la p  i t ,  t h e  m ea su r e m e n ts  b e in g  s u c h  a s  t o  
a l l o w  o f  l w -  It* *  o v e r la p #  The p l a s t i c s  a r e  t h e n  
b a n d a g e d  i n  p o s i t i o n #  A p e r i o d  o f  a t  l e a s t  1 2  m in u te s  
m u st b e  a l lo w e d  f o r  c o o l i n g  a s  t h e  d o r s a l  s t r i p  i s  

t h i c k  down i t s  c e n t r e  and t a k e s  t h i s  t im e  t o  c o o l  
an d  s e t  s u f f i c i e n t l y  f o r  rem o v a l#

The b an d a g e  i s  t h e n  u n w ra p p ed , t h e  m ould  
c h e c k e d  and  m a rk ed , and t h e  s p l i n t  i s  th e n  rem oved#

FINISHING,

The p o ly u r e th a n e  o v e r la p  i s  c u t  o f f # .  
V e n t i l a t i o n  h o l e s  a r e  u n n e c e s s a r y  i n  t h i s  s p l i n t  a s  
i t  i s  v e r y  o p en  i n  c o n s t r u c t io n #

The l a r g e  o v e r la p  a l lo w e d  f o r  w hen t a k in g  t h e  
m e a su r e m e n ts  b r in g s  t h e  f r e e  b o r d e r s  o f  t h e  e n c i r c l i n g  
b a n d s  b a c k  o v e r  t h e  c e n t r e  p a r t  o f  i rt t h i c k n e s s  and o n to  
t h e t h i c k  s i d e  o f  t h e  d o r s a l  b a n d , ( s e e  p h o to g r a p h  on  
p r e v i o u s  p a g e )#  The r e a s o n  f o r  t h i s  i s  t h a t  i t  ca n  th e n  
b e  f i x e d  b y  p r e s s - s t u d s  w h ic h  a r e  sta m p ed  th r o u g h  t h e  
p o ly t h e n e  i t s e l f #  The b i f u r c a t e d  p r e s s - s t u d s  a r e  r a t h e r  
s h o r t  i n  l e n g t h  and ca n  b e  b r o u g h t  t o g e t h e r  th r o u g h  
p o ly t h e n e  o f  up  t o  i " 5 t h i c k n e s s ,  b u t  n o  th ic k e r # -  By  
t h i s  m a n o ev re  o f  d e s ig n  s t r a p s  a r e  r e n d e r e d  u n n e c e s s a r y  
an d  s o  a  l i t t l e  t im e  and m a t e r i a l  i s  sa v ed #  ( T h is  
t e c h n iq u e  c a n  b e  a d a p te d  t o  any s p l i n t ) #

The w e ig h t  i s  2 £ o z s *  and t h e  c o s t  2 A d #
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VENTRAL WRIST SPLINT 

WITH EXTENSION TO PREVENT U1NAR DEVIATION OF FINGERS,

Photograph of dorsal view  
o f s p l in t ,  f i t t e d  to  a 
p a tien t w ith rheumatoid 
a r th r it is .  The w rist  
jo in t  was p ain fu l and 
sw ollen . The M.P. jo in ts  
were distended and ulnar 
deviation  of the fin g ers  
was commencing*

MATERIALS,
Polythene 1 / I 6 wi  Polyurethane 3 A 6 ”.

2*

I

MEASUREMENTS,
1* Circumference o f forearm l Hi proximal to  mid point.

Circumference o f hand 11 proximal to M.P.̂  jo in ts .
Distance between p oin ts 1 & 2*
Distance from 5th M.P. jo in t  to  t ip  of 5th fin g er .

5* Circumference of 5th. fin ger  (or of bth & 5th fingers)*

PREPARATION OF PLASTICS AND PHOTOGRAPH OF DESIGN.

The measurements 
plus a l l  round are 
marked on the polythene 
and the p la s t ic s  are 
la id  out in  the usual 
way (see  photograph 
opposite*. Note that 
the strengthening str ip  
has been omitted -  th is  
was an oversigh t.)



MOULDING.

T h is  I s  c a r r i e d  o u t  i n  t h e  sam e w ay  a s  h a s  
b e e n  d e s c r i b e d  f o r  t h e  v e n t r a l  w r i s t  s p l i n t ,  t h e  o n ly  
e x t r a  b e in g  t h a t  t h e  e x t e n s i o n  p i e c e  i s  b a n d a g e d  ro u n d  
t h e  ? t h .  ( o r  hth  & 5 t h )  f in g e r * .  The f i n g e r  i s  s l i g h t l y  
f l e x e d  a t  i t s  M*P+ and  I* P *  j o i n t s *

FINISHING.

T h is  i n c l u d e s  t r im m in g , p u n c h in g  h o l e s  and  
f i x i n g  s t r a p s  and  p r e s s - s t u d s *  The m o u ld ed  e x t e n s i o n  
p i e c e  i s  u s u a l l y  l e f t  a s  i t  i s  s i n c e  i t  i s  u n u s u a l  f o r  
t h e  l i t t l e  f i n g e r  t o  s l i p  o u t*  k  s m a l l  s t r a p  t o  
e n c i r c l e  t h e  f i n g e r  and  f i x e d  b y  a  p r e s s - s t u d  m ay, 
h o w e v e r , b e  a d d ed  a s  an  e x t r a  p r e c a u t io n *

The w e ig h t  o f  t h i s  a p p l ia n c e  i s  a b o u t  kozs. 
and  t h e  c o s t  3 /2 £ d .

- ‘'ft* ~ M

i,\-, rc- *  '



2-1 cj1

HAND SPLINT FOR PREVENTING

ULNAR DEVIATION OF FINGERS.

Photographs.
The p atien t had rheumatoid a r th r it is  (two years 

duration) w ith early  ulnar d ev iation . This could be 
f u l ly  corrected p a ssiv e ly  and the hand sp lin t  i s  shown 
maintaining f u l l  correction  w h ilst leaving the w rist and 
three fin g ers free  for use. (C a s e ^ T ) ,

MATERIALS.
Polythene 1 /1611. Polyurethane 3 /16M. 

MEASUREMENTS.

1* Circumference of hand proximal to  M*P* jo in t s ,  
plus l ttl.

2 . Distance from le v e l  at 1 . to  the t ip  o f the l i t t l e  
fin g er .

3. Distance from t ip  o f l i t t l e  fin ger to  base of 
hypothenar eminence.
Circumference of ^th and J>th fin g ers .

PREPARING THE PLASTICS AND PHOTOGRAPH OF DESIGN.

The p a tien t1s measurements are transferred to  
the polythene and the appropriate shape i s  cut out.
The polyurethane i s  then cut -  a l i t t l e  larger a l l  round 
as usual. (In  the photograph overleaf i t  w il l  be seen 
that the polythene i s  "adherent" to the polyurethane* 
This was achieved by heating them for the appropriate 
period in  the oven and then cooling . This was done tfc



make the design , and i t s  p o sitio n  on the hand, clear  
for photographing).

MOULDING.

The p la s t ic s  are then heated, wrapped round the 
hand and bandaged in to  p o sitio n  for *+ -  5 minutes. The 
bandage i s  then removed and the mould checked. The extra  
I* ’ added to  the patient* s measurements round the hand 
r e su lts  in  the overlapping of the band -  shown on the l e f t  
of the above photograph -  ovef that part of the p la s t ic s  
shwon on the r igh t of the photograph* This allows them 
to be fix ed  together by a press-stud  in  the p la s t ic s .
(see  Photograph)

FINISHING.

The polyurethane overlap i s  trimmed o f f  as usual 
and a press-stud i s  provided as in  the photograph* No. 
V entilation  holes are not r e a lly  necessary but they may 
be punched i f  desired.

The weight o f th is  sp lin t  i s  lo z . and the cost
ninepence.



WRIST AND FINGER SPLINT FOR USE IN 

SPASTIC PARESIS.

TYPE A,

1 ■

P h o to g ra p h s .
Above> Show front and 

back views of  
the sp lin t»

Opposite. The sp lin t  
being worn by 
i t s  owner, a 
p atien t with  
sp astic  l e f t  
hemiparesis.

MATERIALS.

►

Polythene 1/16"' or 1 /8 11. 
Polyure thane 3 /16f,!.



MEASUREMENTS.

1 * D L sta n c e  fro m  f i n g e r  t i p s  t o  l w p r o x im a l t o  m id  p o i n t  
o f  f o r e a r m .

2.  Distance from fin ger  t ip s  to  w rist jo in t .
3 .  D i s t a n c e  fro m  f i n g e r  t i p s  t o  M^P. j o i n t s . -
H-. C ir c u m fe r e n c e  o f  f i n g e r s  a t  p r o x im a l I . P . j o i n t s .
5 .  C ir c u m fe r e n c e  o f  w r i s t .
6 .  C ir c u m fe r e n c e  o f  fo r e a r m  l fl p r o x im a l t o  i t s  m id  p o i n t .
7 .  l e n g t h  o f  thumb from  M .P . j o i n t  t o  i t s  t i p .
8 . ,  H e m i-c ir c u m fe r e n c e  o f  thum b..

PREPARING, THE PLASTICS AND DIAGRAM OF DESIGN.

The m e a su r e m e n ts  
a r e  m arked  on  t h e  p o ly t h e n e  
and  t h e  r e s u l t i n g  d e s i g n  i s  
show n o p p o s i t e .  The c u t  
o u t s  i n  t h e  p o ly t h e n e  w h ic h  
w i l l  e n a b le  t h e  thumb p a r t  
t o  b e  m o u ld ed  m u st b e  
w id e  s o  t h a t  w hen t h e  u n d e r 
l y i n g  p o ly u r e t h a n e  i s  
d i v i d e d ,  a s  show n b y  d o t t e d  
l i n e s ,  t h e r e  w i l l  b e  an  
o v e r la p  o f  o f  p o l y 
u r e t h a n e  c o v e r in g  e a c h  e d g e  
o f  t h e  p o ly t h e n e .

n m m q *
The f l e x i o n  spasm  

o f  f i n g e r s  and w r i s t  make 
t h i s  a  r a t h e r  d i f f i c u l t  s p l i n t  
t o  m o u ld . The m o s t  s u c c e s s f u l  
m eth o d  w as t o  f i r s t  a l l a y  t h e  
spasm  b y  p a s s i v e  m a n ip u la t io n  
o f  t h e  f l e x e d  f i n g e r s  and w r i s t  
i n t o  t h e  d e s i r e d  p o s i t i o n  o f
30°  -  hO° d o r s i f l e x i o n  a t  t h e  w r i s t  j o i n t  and a lm o s t  f u l l  
e x t e n s i o n  o f  t h e  f in g e r s * .  The u s u a l  t y p e  o f  c a s e  d e a l t  
w i t h  p r e s e n t e d  c l a s p - k n i f e  r i g i d i t y  and  b y  r e p e a t e d  s t r e t c h 
i n g  o f  t h e  s p a s t i c  f l e x o r s  f o r  a  fe w  m in u te s  t h e  spasm  
a b a te d  g r e a t l y  an d  r e m a in e d  a b a te d  lo n g  en o u g h  f o r  t h e  
p l a s t i c s  t o  b e  w rap p ed  ro u n d  and b a n d a g ed  i n  p o s i t i o n *
I t  i s  u s u a l l y  n e c e s s a r y  t o  h a v e  an  a s s i s t a n t  h o ld in g  th e  
hand  and f i n g e r s  d o r s i f l e x e d  and th e  thumb e x te n d e d  b y  
g r ip p in g  t h e  f i n g e r  t i p s *  M ou ld in g  i s  e a s i e r  i f  t h e  hand  
i s  h e ld  s u p ln a t e a  a s  f a r  a s  p o s s i b l e .  Once t h e  warm 
m a t e r i a l s  a r e  i n  p o s i t i o n  t h e  h e a t  t e n d s  t o  f u r t h e r  a l l a y



t h e  sp asm  an d  i t  i s  u s u a l l y  a f a i r l y  s im p le  m a t te r  f o r  
t h e  o p e r a t o r  t o  m a in t a in  t h e  d e s i r e d  p o s i t i o n  f o r  t h e  
8 - 1 0  m in u t e s  r e q u ir e d  f o r  c o o l i n g  and s e t t i n g .

w m m -
T h r e e  s t r a p s  an d  p r e s s - s t u d s  a r e  p r o v id e d  i n  

t h £  p o s i t i o n  show n i n  t h e  p h o to g r a p h . The s t r a p s  s h o u ld  
b e  I 11 w id e  t o  a l l o w  a  w id e  a r e a  o f  p r e s s u r e *  T h is  i s  
p a r t i c u l a r l y  n e c e s s a r y  o v e r  t h e  dorsum  o f  t h e  f i n g e r s  a s  
t h e y  h a v e  a  s t r o n g  t e n d e n c y  t o  f l e x  i n s i d e  t h e  s p l i n t  
u n l e s s  s t r o n g  c o u n t e r - p r e s s u r e  i s  e x e r t e d .  The s o f t  
p o ly u r e t h a n e  l i n i n g  i s  s u f f i c i e n t  t o  p r e v e n t  e x c o r i a t i b n  
o f  t h e  s k in  o v e r  t h e  dorsum  o f  t h e  f i n g e r s  e v e n  w here  
t h e  f l e x i o n  f o r c e  i s  s t r o n g .  A s t r a p  and  p r e s s - s t u d  i s  
a l s o  f i x e d  t o  e x e r t  a  s i m i l a r  c o u n t e r  f o r c e  t o  f l e x i o n  
o f  t h e  thum b*

The w e ig h t  o f  t h i s  s p l i n t  i s  6 o z s .  and t h e
c o s t  **/9cU



ELBOW SPLINT-

This shows a patien t with rheumatoid a r th r it ic  change 
in  the elbow jo in t .  There was gross bony destruction  
and the ulnar nerve was compressed by any movement of 
the jo in t  outside a very lim ited  range. Severe pain 
resu lted*  (Case 30 ) .

This shows the elbow immobilised in  the sp lin t .



mmuLSr
Polythene 1/16%  Polyurethane 3A 6".
1 A 6  n p o ly t h e n e  s t r e n g t h e n in g  s t r i p .

MEASUREMENTS.

1* Circumference o f upper arm l ,f proximal to  i t s  mid 
p o in t.

2 .  C ir c u m fe r e n c e  o f  fo r e a r m  l tt d i s t a l  t o  i t s  m id  p o i n t . .  
3* D is t a n c e  b e tw e e n  t h e s e  p o i n t s .

PREPARING THE PLASTICS AND DIAGRAM OF DESIGN.

The p l a s t i c s  a r e  c u t  t o  t h e  a b o v e  m ea su rem en ts  
p l u s  l tt? a l l  ro u n d  i n  t h e  u s u a l  m an n er. The r e s u l t i n g  
sh a p e  i s  show n i n  t h e  d ia g r a m .
The s t r e n g t h e n in g  s t r i p  i s  
l'4,nr w id e  an d  i t  w i l l  b e  s e e n  
t h a t  i t  i s  p la c e d  t o  one* s i d e  
o f  t h e  s p l i n t .  The p u r p o se  
o f  t h i s  i s  t o  b r in g  th e  
s t r e n g t h e n e d  a r e a  o f  t h e  
s p l i n t  down t h e  v e n t r a l  
s u r f a c e  o f  t h e  l im b  and y e t  
a l l o w  t h e  o p e n in g  t o  b e a lo n g  
i t s  l a t e r a l  b o r d e r *  H a v in g  
t h e  o p e n in g  i n  t h i s  p o s i t i o n  
a v o id s  c h a f in g  s k in  o r  
c l o t h e s  and  a d d s t o  t h e  
a n t e r o - p o s t e r i o r  s t r e n g t h  
o f  t h e  a p p l ia n c e  -  w h ere i t  
i s  u s u a l l y  m o st n e e d e d .

MOULDING.

£l6-Hf SPm n T

_  j
he strengthened area i s  la id  down the ventral 

aspect o f  the arm and the larger area (shown on the r ig h t  
o f the above diagram) i s  wrapped round the medial border 
and back over the posterior surface u n t il i t  overlaps the 
border ly in g  on the la te r a l aspect. I t  i s  then bandaged 
in to  p o s it io n . After -  5 minutes i t  can be removed for  
f in ish in g .

FINISHING.

Three straps and press-studs are f i t t e d  in  the 
p o sitio n  shown in  the photograph.

Weight 3fcozs. Cost 3A 0d.



1 1

LONG LEG AND TPOnT f tP f ,!™ -  

(N o  p h o to g r a p h  a v a i l a b l e ) .

MATERIALS.
P o ly t h e n e  1 / 8 11 k P o ly u r e th a n e  3 A 6 tt*

(F o r  c h i l d r e n  1 / 1 6 11 p o l y t h e n e ,  p l u s  a  1 / 1 6 M 
s t r e n g t h e n in g  s t r i p ,  and 3 / l o w p o ly u r e t h a n e . )

MEASUREMENTS.

1* . C ir c u m fe r e n c e  o f  t h i g h  a t  j u n c t i o n  o f  u p p e r  and  m id d le  
o n e  t h i r d s *

2* C ir c u m fe r e n c e  o f  k n ee* .
* C ir c u m fe r e n c e  o f  c a l f  a t  i t s  t h i c k e s t  p o i n t .
♦ C ir c u m fe r e n c e  o f  a n k le  ro u n d  m a l l e o l i .

5*, C ir c u m fe r e n c e  o f  b a l l  o f  f o o t *
o* D is t a n c e  b e tw e e n  1 .  and t i p  o f  l a r g e  t o e  -  m ea su red

a lo n g  t h e  p o s t e r i o r  s u r f a c e  o f  t h e  l e g  and a lo n g  th e
s o l e  o f  t h e  f o o t .

*  D is t a n c e  b e tw e e n  1 .  and m id d le  o f  l a t e r a l  m a l le o lu s *
• D is t a n c e  b e tw e e n  1* and m id d le  o f  k n e e .

9* D is t a n c e  b e tw e e n  l a t e r a l  m a l l e o l u s  and t i p  o f  th e  b ig  
t o e  -  m e a su r e d  a lo n g  p o s t e r i o r  s u f f a c e  o f  a n k le  and  
h e e l ,  and a lo n g  t h e  s o l e  o f  t h e  f o o t *

The t a p e  m e a su r e  s h o u ld ,  i n  a l l  c a s e s ,  be h e ld  c l o s e l y  i n t o  
t h e  c u r v e s  o f  t h e  l e g  and f o o t  t o  o b t a in  t h e  c o r r e c t  
s u r f a c e  m ea su rem en ts*

PREPARING THE PLASTICS AND DIAGRAM OF DESIGN.
{

T he m ea su rem en ts  
a r e  m arked  on  t h e  p o ly th e n e *  .
T he m arks a r e  j o i n e d  t o 
g e t h e r  b y  in k  o r  c h a lk  l i n e s  
an d  t h e  r e s u l t i n g  d e s ig n  
i s  show n i n  t h e  d ia g ra m  
o p p o s i t e * .  I t  w i l l  b e  s e e n  
t h a t  t h e  p a t t e r n  n a r r o w s  
s h a r p ly  j u s t  b e lo w  t h e  
l e v e l  o f  t h e  m a l l e o l i  and  
t h e n  w id e n s  o u t  sm o o th ly  
t o  t h e  l e v e l  m arked 1 c i r 
c u m fe r e n c e  o f  b a l l  o f  
f o o t * • T hus t h e  n a rro w  
a r e a  ( n o r  m ore th a n  2** 
w id e )  o v e r l i e s  t h e  h e e l*
By k e e p in g  t h i s  a r e a  
n a r r o w  t h e  b o r d e r s  shown  
j o i n e d  t o g e t h e r  b y  d o t t e d

LfiT n*UL£-Ouu, 
 HErEL

/_ *■? focT

D iagram  1 .



D iagram  T T ,

l i n e s  and  a r r o w s  i n  D iagram  1 .  come t o g e t h e r  w hen th e  
p l a s t i c s  a r e  w rap ped  ro u n d  t h e  f o o t  and a n k le  w i t h  t h e  
f o o t  h e ld  i n  t h e  f u l l y  d o r s i f l e x e d  p o s i t i o n *  (See 
D iagram  1 1 , )

I f  t h e  a r e a  o v e r l y i n g  th e  h e e l  i s  made w id e r  
th a n  l £ tt -  2 ” w r in k l in g  o f  t h e  p l a s t i c s  i n  t h a t  a r e a  w i l l  
o c c u r  d u r in g  m o u ld in g ,

m m m *
The l e g  i s  su sp e n d e d  a t  an a n g le  o f  some k5° 

b y  a  s l i n g  ro u n d  t h e  h e e l  -  a s  d e s c r ib e d  when d e a l i n g  
w i t h  t h e  k n e e  s p l i n t .  I n  t h i s  c a s e  h o w ev er  t h e r e  m u st  
b e  n o  i n t e r f e r e n c e  w i t h  m o u ld in g  ro u n d  t h e  f o o t  and a n k le  
and  t h e r e f o r e  t h e  s l i n g  i s  made i n  a  s p e c i a l  w a y . One 
e n d  o f  a  3** c o t t o n  b an dage i s  w rap ped  rou n d  t h e  h e e l  and  
t i e d  f i r m l y  o v e r  t h e  dorsum  o f  t h e  f o o t ,  and t h e  l e g  i s  
s u sp e n d e d  b y  t y i n g  th e  o t h e r  en d  t o  a  s u s p e n s io n  h o o k . 
T hus t h e r e  i s  o n ly  one n a rro w  
• r o p e 1 o f  m a t e r i a l  r u n n in g  
u p w ard s fro m  t h e  f o o t  ( s e e  
D iagram  3 )  -  and  t h i s  i s  a t  
t h e  p o i n t  w h ere  t h e  b o r d e r s  
o f  t h e  p l a s t i c s  w i l l  m ee t  
and  d o e s  n o t ,  t h e r e f o r e ,  
o b s t r u c t  m o u ld in g ,

^ he o p e n in g  i n  
t h i s  s p l i n t  i s  s i t u a t e d  
a lo n g  t h e  m id d le  o f  t h e  
a n t e r i o r  b o r d e r  o f  t h ig h  
an d  l e g ,  and a lo n g  th e  
dorsum  o f  t h e  fo o t# . I t  
w o u ld  b e  t h e o r e t i c a l l y  
b e t t e r  t o  h ave  th e  o p e n in g  
a lo n g  t h e  l a t e r a l  b o r d e r

D iagram  3*



o f  t h e  l im b  a s  i n  t h e  k n e e  s p l i n t  b u t  t h i s  w o u ld  g r e a t l y  
c o m p l i c a t e  t h e  d e s ig n  and t h e  m o u ld in g .  I n  p r a c t i c e  n o  
d i f f i c u l t i e s  h a v e  a r i s e n  fro m  h a v in g  i t  a t  t h e  f r o n t  
s i n c e  t h i s  s p l i n t  i s  m a in ly  in t e n d e d  f o r  u s e  b y  n o n  
a m b u la n t p a t i e n t s .

M o u ld in g  i s  c a r r i e d  o u t  i n  t h e  u s u a l  w a y .
The k n e e  i s  s l i g h t l y  f l e x e d  ( 5 ° )  and  t h e  f o o t  f u l l y  
d o r s i f l e x e d .  An a s s i s t a n t  i s  r e q u ir e d  t o  m ou ld  t h e  f o o t  
and  a n k le  s e c t i o n s  w h i l e  t h e  o p e r a t o r  w r a p s  rou n d  t h e  
u p p e r  p a r t  o f  t h e  s p l i n t  and  b a n d a g e s  i t  i n t o  p l a c e .  The 
b a n d a g in g  i s  t h e n  c a r r i e d  on  ro u n d  t h e  a n k le  and f o o t  
a f t e r  c h e c k in g  t h a t  t h e  m o u ld in g  t o  t h e s e  p a r t s  i s  a c c u r a t e .  
B e c a u s e  o f  t h e  l a r g e  a r e a  o f  p l a s t i c s  t o  be m ou ld ed  i t  
b e h o v e s  t h e  o p e r a t o r  and h i s  a s s i s t a n t  t o  b e  q u ic k  w i t h  
t h e i r  w ork  a s  a f t e r  a l a p s e  o f  a b o u t 3  m in u te s  t h e  
p o ly t h e n e  b e g in s  t o  l o s e  i t s  m a l l e a b i l i t y .  T h is  i s  
p a r t i c u l a r l y  r e l e v a n t  w hen m aking a  c h i ld *  s  s p l i n t  w here  
1 A 6 1* t h i c k  p o ly t h e n e  i s  u s e d ,  a s  t h e  t h in n e r  p l a s t i c  
c o o l s  m ore q u ic k ly *

^ he m o u ld ed  s p l i n t  ca n  b e  * sprung* a f t e r  some 
1 0  m in u t e s  and  i s  t h e n  s e t  a s i d e  t o  c o o l .  I t  i s  u s u a l l y  
w is e  t o  p r o p  up t h e  f o o t  p i e c e  w i t h  a  p i l l o w  s o  t h a t  i t  
m a in t a in s  i t s  f u l l  9 0 °  d o r s i f l e x i o n  u n t i l  t h e  s p l i n t  h a s  
c o o l e d  down t o  room t e m p e r a tu r e .

FINISH ING .

T h ree  o r  f o u r  s t r a p s  and p r e s s - s t u d s  a r e  f i t t e d  
a t  i n t e r v a l s  fro m  1**' b e lo w  t h e  u p p e r  b b r d e r  t o  l w ab ove  
t h e  m a l l e o l i .  The p r e s s - s t u d s  a r e  s e t  on  t h e  l a t e r a l  
s i d e  o f  t h e  s p l i n t  t o  a v o id  c h a f in g  th e  o t h e r  l e g .  
V e n t i l a t i o n  h o l e s  a r e  p u n c h e d .

P o ly t h e n e  o f  1/8* 
t h i c k n e s s  i s  n o t  r i g i d  
e n o u g h  t o  k e e p  t h e  f o o t  
d o r s i f l e x e d  t o  9 0 °  and  
tw o  s i d e  s t r a p s  m u st b e  
f i x e d  from  t h e  f o o t  
p i e e e  t o  t h e  p a r t  o f  t h e  
s p l i n t  e n c i r c l i n g  t h e
a n k le .  ( S e e  D iagram  * 0 .  D iagram

I t  may b e  p o in t e d  o u t ,  h o w e v e r , t h a t  t h e  
r e s i l i e n c y  o f  t h e  p o ly th e n e  i s  an a d v a n ta g e  w h ere  t h e  
p u r p o se  o f  t h e  s p l i n t  i s  n o t  t o  m a in ta in  an a lr e a d y  
a d e q u a te  d o r s i f l e x i o n  b u t  t o  c o r r e c t  a  p ia h t a r  f l e x i o n  
c o n t r a c t u r e *  In  t h i s  c a s e  tw o a d j u s t a b le  s t r a p s  and  
b u c k le s  a r e  f i t t e d  and t h e s e  ca n  b e  p r o g r e s s i v e l y  t i g h t '  
e n e d  t h u s  g r a d u a l ly  o b t a in in g  m ore d o r s i f l e x i o n ,  t h e



r e s i l i e n t  p o ly t h e n e  f o l l o w i n g  t h e  g a in  i n  r a n g e .  A 
r i g i d  s p l i n t  w o u ld  h a v e  t h e  d is a d v a n t a g e  o f  r e q u ir in g  
t o  b e  r e m o u ld e d  a t  e a c h  g a in  i n  d o r s i f l e x i o n  and c l e a r l y  
t h e s e  g a i n s  w o u ld  h a v e  t o  b e  o b t a in e d  b y  o t h e r  p r o c e d u r e s ,  
w h e r e a s  t h e  p o ly t h e n e  s p l i n t  w i t h  a d j u s t a b l e  s t r a p s  w i l l  
i t s e l f  o b t a i n  c o r r e c t i o n  i n  many c a s e s .

t h e  p o ly u r e t h a n e  o v e r la p  rou n d  t h e  b o r d e r s  m ay, w i t h  
a d v a n t a g e ,  b e  tu r n e d  b a c k  o v e r  t h e  p o ly t h e n e  and g lu e d  
o n .  T h is  t e n d s  t o  make i t  a  l i t t l e  m ore c o m fo r ta b le  and  
i s  an  ad d ed  s a f e g u a r d  a g a i n s t  t h e  s k in  b e in g  r u b b e d ,  
e s p e c i a l l y  u n d e r  t h e  u p p e r  b o r d e r .  H o w ev er , t h e  o v e r la p  
o f  p o ly u r e t h a n e  i s  
u s u a l l y ,  i n  i t s e l f ,  
a  s u f f i c i e n t  p r o 
t e c t i o n  a g a i n s t

As d e s c r ib e d  w hen d i s c u s s i n g  t h e  k n e e  s p l i n t

t h e  h a r d  p o ly t h e n e  
r im  w i t h o u t  i t s  
b e in g  tu r n e d  b a c k  
and  g lu e d .  ( S e e  
D iagram  ? . ) Diagram 5.

W eig h t o f  a p p l ia n c e  -  30o z s .  C o s t  2 2 / - .



SHORT LEG AND FOOT SPLINT-

L e g s  and  f e e t  o f  a  c h i l d  o f  y e a r s  s u f f e r i n g  from  
c e r e b r a l  p a l s y .  The l e f t  f o o t  w as m o st a f f e c t e d  and  
t h e r e  w as e x tr e m e  spasm  o f  th e  p la n t a r  f l e x o r s .  The 
i n v e r t o r s ,  t o o ,  w ere  M o d e r a te ly  s p a s t i c .

Show s maximum c o r r e c t i o n  ( 7 5  -  BO )  b e in g  m a in ta in e d  b y  
t h e  s p l i n t .  By a d ju s tm e n t  o f  t h e  c r o s s e d ,  d i a g o n a l l y  
p la c e d  s t r a p s  t h e  i n v e r s i o n  spasm  c o u ld  a l s o  b e  c o r r e c t e d



and  t h e  f o o t  m a in t a in e d  i n  th e  p l a n t ig r a d e  p o s i t i o n .
(C a s e  TO ) #

MATERIALS.
P o ly t h e n e  1 / 8 11 • P o ly u r e t h a n e  3 / 1 6 lf.

MEASUREMENTS.

T h e s e  a r e  t a k e n  a s  h a s  b e e n  d e s c r ib e d  f o r  t h e  lo n g  l e g  
an d  f o o t  s p l i n t ,  b u t  t h e  u p p e r  b o r d e r  i n  t h i s  c a s e  i s  
t h e  t i b i a l  t u b e r o s i t y .

PREPARING THE PLASTICS AND DIAGRAM OF DESIGN.
The m e a su r e m e n ts  

a r e  m arked  on  t h e  p o ly t h e n e  
and  t h e  r e s u l t i n g  d e s ig n  
c u t  o u t . .  T h is  i s  show n i n  
t h e  d ia g ra m  o p p o s i t e .  ( I t  
w i l l  b e  s e e n  t h a t  i t  i s  
s i m i l a r  t o  t h e  b e lo w  k n e e  
s e c t i o n  o f  t h e  l o n g  l e g  
and  f o o t  s p l i n t . )

MOULDING.
T h is  t o o  p r e s e n t s  

n o  d i f f e r e n c e s  t o  t h e  
m eth o d  d e s c r ib e d  f o r  t h e  
l o n g e r  s p l i n t .

FINISHING.

V e n t i l a t i o n  h o l e s  a r e  p u n ch ed  and tw o o r  t h r e e  
s t r a p s  and p r e s s - s t u d s  ( o r  b u c k le s )  a r e  f i t t e d  a s  shown i n  
t h e  p h o to g r a p h . ( I t  w i l l  b e  s e e n  from  th e  p h o to g r a p h  t h a t  
an  e x t r a  band  h a s  b e e n  r i v e t e d  o n to  t h e  p r o x im a l en d  o f  
t h i s  s p l i n t .  T h is  w as done b e c a u s e  t h e  s p l i n t  h a d , i n  
e r r o r ,  b e e n  made, t o o  s h o r t  t o  p r o v id e  a  g ood  a r e a  o f  *tg r i p ,t,  
a g a i n s t  th e  f i x i t y  o f  w h ic h  t h e  f o o t  c o u ld  b e  s t r o n g ly  
d o r s i f l e x e d . )

As i n  t h e  lo n g  l e g  and f o o t  s p l i n t  t h e  d ia g o n a l  
s t r a p s  may be p e r m a n e n t ly  f i x e d  t o  m a in ta in  a  g ood  d o r s i 
f l e x i o n ,  o r  may b e  made a d j u s t a b le  t o  o b t a in  a b e t t e r  
d o r s i f l e x i o n  -  a s  i n  t h e  c a s e  p h o to g r a p h e d . ( T h is  p a r t i c u l a r  
s p l i n t  w as d e s ig n e d  t o  b e  w orn  w h i le  w a lk in g  and t h e r e f o r e  
a s  piuch o f  t h e  s p l i n t  a s  c o u ld  b e  rem oved  from  t h e  f o o t  and  
a n k le  w i t h o u t  r e d u c in g  t h e  m e c h a n ic a l a d v a n ta g e  w as c u t  o u t  
s o  t h a t  a  s a n d a l c o u ld  b e w orn o v e r  t h e  s p l i n t . )

Weight of adult appliance lHozs. Cost 11 /-.,

/ ,  uvf. nAu.eoc.ui,

f f t A t t  **F F o O T .



HEEL-SORE SPLINT.

This photograph shows the sp lin t  f i t t e d  to a bedridden 
p atien t w ith a pressure sore on the heel* (Case3^ )•
The design o f the sp lin t  i s  such that a l l  pressure i s  
removed from the heel and transferred to  the c a lf  
muscles whose larger surface area and softness i s  able 
to  take pressure without skin breakdown, I t  w ill  also  
be seen from the photograph that there i s  a free flow of 
a ir  round the u lcer* "he foot i s  held fu lly  d orsiflexed  
by the diagonal straps so that the heel cannot f a l l  down 
in to  the sp lin t*  The p atient could exercise the c a lf  
muscles strongly by pressing the b a ll o f the foo t against 
the fo o t-p iece  o f the splint* She did th is  every hour to  
o f fs e t  venous stagnation and danger of thrombosis in  the 
deep veins*

MATERIALS*

Polythene 1/16 tt', Polyurethane 3 /16w*
1/8 ** Polythene strengthening str ip ,.



3/ l 6  -  inch po ly u re th a n e

E x t r a  s t r i p  oF 
3/ l 6 - i n c h  p o l y t h e n e

Flap  For c o v e r i n g  
m a l l e o l u s

MEASUREMENTS.
Sim ilar to  the short le g  and fo o t sp lin t  hut in  th is
case the narrow section  overlying the heel i s  made 2" 
longer to  allow  for the convexity under the heel in  the 
fin ish ed  appliance* (See "Moulding”; )

PREPARING THE PLASTICS AND DIAGRAM OF DESIGN.

The m aterials are
marked and cut out in  the ............................
usual way and the design i s  
shown in  the diagram* I t  
i s  p a rticu la r ly  important 
to  have deep m alleolar  
f la p s  (see  diagram) so that 
the p atien t*s m a lleo li are 
w ell covered in  the fin ish ed  
appliance, (see  photograph)*
The reason for th is  precaut
ion i s  that the bedridden 
p a tien t for whom these  
sp lin ts  are intended may 
w ell wish to  change p osition  
at times and l i e  o f th e ir  
s id e . In such circumstances 
the so ft  polyurethane lin in g  
o f the f la p s  w il l  protect 
the m a lleo li.. I f  the fla p s
are omitted or do not adequately cover the m alleo li a 
pressure sore on the m alleolus i s  l ia b le  to re su lt  from 
the edge of the polythene being pressed in to  the skin by 
the weight o f the le g . (Case 32 ) .

When only one sp lin t i s  to  be used a layer of 
3/16" polyurethane i s  glued onto the medial h a lf of the 
sp lin t  as a safeguard against the skin of the other leg  
chafing against the hard polythene.

133

B A L L  OF
FOOT

HEELHEEL PAD 
L a y e r s  o f  

p o l y u r e t h a n e

A d h e s i v e  t a p e CALF

M A LLE OLI

' / 16  - in c h  
p o l y t h e n e

Fig. 6— H eel-so re  sp lin t.

MOULDING.
This i s  carried  

out in  sim ilar fashion to  
the short le g  and foot 
s p lin t , but with one 
extra procedure. This 
procedure i s  the taping 
o f a pad of polyurethane 
(see  Diagram 11) over 
the heel and d is ta l part 
of the A ch illes tendon. 
The e f f e c t  o f th is  i s  to  
create a permanent 
convexity below the heel

Diagram 11,

P u b  S b L O v O  H f c E L



w hen t h e  s p l i n t  i s  c o o l e d  and s e t .  I n  t h i s  t h e  
h e e l  w i l l  l i e  f r e e  o f  p r e s s u r e  a s  p r e v i o u s l y  
d e s c r ib e d *  I t  w i l l  b e  s e e n  fro m  d ia g ra m  1 1  and  
fro m  t h e  p h o to g r a p h  t h a t  t h e  p l a s t i c s  a r e  m o u ld ed  
s o  t h a t  t h e y  e x t e n d  a  l i t t l e  b e y o n d  t h e  t i p s  o f  th e  
t o e s *  I n  t h i s  w ay p r e s s u r e  fro m  t h e  b e d c l o t h e s  on  
t h e  t o e s  i s  o b v ia te d *

FINISHING.

V e n t i l a t i o n  h o l e s  a r e  p u n ch ed  and s t r a p s  
and  p r e s s - s t u d s  a r e  p r o v id e d  a s  f o r  t h e  s h o r t  l e g  
an d  f o o t  a p p l ia n c e *

W e ig h t o f  t h i s  s p l i n t  i s  1 2 o z s *  C o s t  9 / 6 d .



CERVICAL SUPPORT.

This photograph shows the support in  p osition  on a 
p atien t who had gross destruction  of the cervica l spine 
from carcinomatous deposits (Case -3*7 ) .  She had severe 
root pain and the support was requested as an emergency. 
I t  was made and f i t t e d  w ithin two hours of request*
(This particu lar appliance i s  not quite typ ica l in  
design because of the n ecess ity  of moulding on a 
deformed neck. For example the base on the chest i s  
several inches lower than i s  u sual.)

MATERIALS.
Polythene 1 /8 ”• Polyurethane 3 / l6 l!*
1 /8 ” polythene strengthening s tr ip s .



MEASUREMENTS,

0 n e e  a . s a t i s f a c t o r y  d e s ig n  had  b e e n  e v o lv e d  
( s e e  b e lo w )  t h e  num ber o f  m e a su r e m e n ts  r e q u ir e d  t o  b e  
t a k e n  fro m  t h e  p a t i e n t  w e r e  r e d u c e d  t o  a  minimum*. S u ch  
t h i n g s  a s  t h e  w id t h  o f  t h e  s u p p o r t in g  s t r i p s  and  t h e  
sh a p e  and d e p th  o f  t h e  b a s e s  o f  t h e  s u p p o r t  o v e r  t h e  
c h e s t  and  b a c k  w ere  s t a n d a r d i s e d  and u s e d  i n  e a c h  c a s e  
T h e s e  s ta n d a r d  m e a su r e m e n ts  a r e  g iv e n  i n  d ia g r a m s  3 A 
The i n d i v i d u a l  m e a su r e m e n ts  a r e  a s  f o l l o w s : -

A a t e r io r  S e c t i o n .  (D ia g ra m  1 ) ,

1#  D is t a n c e  b e tw e e n  t h e  
a n g l e s  o f  t h e  ra m i d f  
t h e  m a n d ib le s *

2* D i s t a n c e  b e tw e e n  t h e  
m e n ta l  p r o t r u b e r a n c e  
and  a  l i n e  j o i n i n g  t h e  
a n g l e s  o f  th e  ram i a s  
i n  1*

3*. D is t a n c e  b e tw e e n  t h e  
a n g l e s  o f  t h e  ram i and  
a  h o r i z o n t a l  l i n e  
th r o u g h  t h e  lo w e r  
b o r d e r  o f  t h e  m anubrium  
s t e r n i *

k. L e n g th  o f  a  h o r i z o n t a l  
l i n e  a c r o s s  th e  c h e s t ,  
a t  t h e  l e v e l  o f  th e  
lo w e r  b o r d e r  o f  t h e  
m anubrium  s t e m i ,  w h ic h
e x t e n d s  2 ,,! t o  e a c h  s i d e  o f  t h e  w id th  o f  t h e  b a s e  o f  

t  t h e  n eck *

P o s t e r i o r  S e c t io n *  (D ia g ra m  2 ) *

1*  D is t a n c e  b e tw e e n  t h e  
e a r s  m e a su r e d  o v e r  
t h e  o c c ip u t *

2*  D is t a n c e  b e tw e e n  t h e  
l i n e  fo rm ed  b y  ( 1 )  
and  t h e  s p in e  o f  t h e  
1 s t *  d o r s a l  v e r te b r a *

3* & h o r i z o n t a l  l i n e  o f
t h e  same l e n g t h  a s  
11 A n t e r io r  S e c t i o n  
m e a su r e d  a c r o s s  th e  b a ck  
a t  t h e  l e v e l  o f  t h e  1 s t .  
d o r s a l  v e r te b r a *

4-------

Diagram 1.

-  - >

D iagram  2

-r
*



PREPARING THE PLASTICS AND DIAGRAM OF DESIGN.

The m e a su r e m e n ts  
a r e  m arked  on  t h e  p o ly t h e n e  
an d  j o i n e d  t o g e t h e r *  Sharp  
a n g l e s  a r e  a v o id e d  and  
t h e  r e s u l t i n g  f e s i g n  i s  
show n i n  D ia g ra m s 3  
T h e s e  r e p r e s e n t  t h e  
a n t e r i o r  and  p o s t e r i o r  
s e c t i o n s  r e s p e c t i v e l y  
an d  sh o w s t h e  l a t t e r  w i t h  
t h e  s h o u ld e r  s t r a p s  
•b o n d e d 1 t o  i t  r e a d y  f o r  
m o u ld in g *

I t  w i l l  b e  s e e n  
fro m  t h e  d ia g r a m s  t h a t  
t h e  s t r e n g t h e n in g  s t r i p s  
a r e  1 / 8  *• t h i c k n e s s *  
O c c a s i o n a l l y ,  i f  t h e  
h e a d  i s  h e a v y ,  t h e s e  
s t r i p s  a r e  b e t t e r  made 
o f  3 /L 6 m p o ly t h e n e  o r  
e v e n  £ ••*

The s t a n d a r d i s e d  
w id t h  m e a su rem en ts  a r e  
g i v e n  i n  t h e  d ia g r a m s a s  
l i n f o r  t h e  tw o  v e r t i c a l  
s u p p o r t in g  s t r i p s  o f  th e  
a n t e r i o r  s e c t i o n  and 2n 
f o r  t h e  on e  s u p p o r t in g  
s t r i p  o f  t h e  p o s t e r i o r  
s e c t i o n .  The d e p th  o f  
b o t h  f r o n t  and b ack  b a s e s  
i s  s t a n d a r d i s e d  a t  3 ”*
T h is  i s  a l s o  a  g ood  
a v e r a g e  d e p th  f o r  t h e  
o c c i p i t a l  p a r t  o f  t h e  
p o s t e r i o r  s e c t i o n .  The 
s h o u ld e r  s t r a p s  a r e  l i  
w id e*

' 3 11
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Diagram 3 .



13 J

MOULDING-

P h o to g r a p h  2W
T h is  p h o to g r a p h  sh ow s th e  a n t e r i o r  s e c t i o n  b an d a g ed  i n  
p l a c e .  The o r i g i n a l  t e c h n iq u e  w as t o  m ould  f r o n t  and  
b a c k  s e c t i o n s  s e p a r a t e l y  ( a s  i n  t h e  p h o to g r a p h )  b u t  l a t e r  
i t  w as fo u n d  q u ic k e r  and m ore s a t i s f a c t o r y  t o  m ou ld  
b o th  s im u lta n e o u s ly * ,  ( s e e  o v e r l e a f . )



MOULDING (c o n tin u e d ).

The p a t i e n t  s i t s  on  a  c h a ir  w i t h  h i s  h ead  
h e ld  ( a c t i v e l y  o r  p a s s i v e l y )  i n  t h e  c o r r e c t  p o s i t i o n  -  
n e i t h e r  f l e x e d  n o r  e x t e n d e d ,  and lo o k in g  s t r a i g h t  
t o  t h e  f r o n t .  F o r  m o u ld in g  t h e  p l a s t i c s  t h e  h e lp  
o f  an  a s s i s t a n t  i s  d e s i r a b l e .

The a n t e r i o r  s e c t i o n  i s  rem oved  from  t h e  
o v e n  and c o v e r e d  w i t h  s t o c k i n e t t e  a s  u s u a l .  (T h e s t o c k 
i n e t t e  i s  p r e v i o u s l y  c u t  i n  a  s i m i l a r  sh a p e  t o  th e  
p l a s t i c s  and i s  r a t h e r  l a r g e r  a l l  ro u n d  s o  t h a t  i t  
c o m p le t e ly  c o v e r s  them  w it h o u t  b e in g  s t r e t c h e d ) .  The 
s e c t i o n  i s  t h e n  a p p l ie d  t o  t h e  p a t i e n t  i n  th e  c o r r e c t  
p o s i t i o n  and tw o  o r  t h r e e  t u r n s  o f  b an d age o v e r  t h e  
v e r t e x  and ro u n d  t h e  n e c k  m ou ld  i t  i n  p la c e *  As so o n  
a s  t h i s  h a s  b e e n  d on e t h e  p o s t e r i o r  s e c t i o n  w i t h  i t s  
a t t a c h e d  s h o u ld e r  s t r a p s  i s  t a k e n  o u t  o f  t h e  o v e n ,  
c o v e r e d  i n  s t o c k i n e t t e  and a p p l i e d  t o  t h e  p a t i e n t .  The 
b a n d a g e  h o ld in g  th e  a n t e r i o r  s e c t i o n  i s  th e n  c a r r i e d  
on  ro u n d  t h e  n e c k  and o c c i p u t  o v e r  t h e  p o s t e r i o r  s e c t i o n  
u n t i ^  tooth  s e c t i o n s  a r e  m ou ld ed  i n  c o r r e c t  r e l a t i o n s h i p  
b y  t h e  same b a n d a g e . The s h o u ld e r  s t r a p s  a r e  l a i d  o v e r  
t h e  s h o u ld e r s  and p la c e d  s o  a s  t o  o v e r la p  th e  b a s e  o f  
t h e  f r o n t  s e c t i o n  a t  th e  same t im e  a s  t h e  p o s t e r i o r  
s e c t i o n  i s  a p p l i e d  and w h i le  t h e y  a r e ,  t h e r e f o r e ,  i n  
t h e i r  m o st m a l l e a b le  s t a t e .  T hey do n o t  n e e d  t o  b e  
in c l u d e d  i n  t h e  b a n d a g in g  p r o c e s s ,  th e  o p e r a t o r  m e r e ly  
c h e c k in g  t h a t  t h e y  a r e  i n  g ood  p o s i t i o n *

The p a t i e n t  s i t s  w i t h  h i s  h ead  s t i l l  f o r  
1 5  m in u t e s ,  a f t e r  w h ic h  t im e  t h e  p l a s t i c s  ca n  be rem oved  
f o r  f i n i s h i n g .  T h is  p e r io d  o f  t im e  may a p p ea r  r a t h e r  
l o n g  f o r  t h e  p a t i e n t  t o  k e e p  s t i l l  b u t  t h e r e  a r e  tw o  
f a c t o r s  w h ic h  h e lp  h i i j .  One i s  t h a t  th e  w arm th o f  th e  
p l a s t i c s  i s  v e r y  s o o t h in g  t o  t h e  p a i n f u l  c o n d i t i o n  o f  t h e  
p a t i e n t *  s  n e c k  a n d r is  v i r t u a l l y  a  p l e a s a n t  h e a t  t r e a t m e n t .  
The o t h e r  i s  t h a t  a f t e r  6 - 7  m in u te s  th e  p l a s t i c s  s e t  
s u f f i c i e n t l y  h ard  t o  ta k e  some o f  th e  w e ig h t  o f  t h e  h ead  
s o  t h a t  t h e  p a t i e n t  ca n  r d a x  a  l i t t l e .

A f t e r  u n w rap p in g  th e  b a n d a g e , and w h i le  t h e  
p l a s t i c s  a r e  s t i l l  c l o s e l y  m ou lded  t o  th e  p a t i e n t ,  t h e  
o v e r l a p s  o f  t h e  s h o u ld e r  s t r a p s  on  th e  b a s e  o f  t h e  a n t e r i o r  
s e c t i o n  a r e  o u t l i n e d  i n  in k  so  t h a t  when r i v e t i n g  them  
t o g e t h e r  l a t e r  t h e y  w i l l  b e  i n  t h e i r  c o r r e c t  r e l a t i o n s h i p .  
T h is  a v o id s  h a v in g  t h e  p a t i e n t  up f o r  a  f i t t i n g .

f i n i s h i n g :

By t h e  m eth od  o f  p r e p a r in g  th e  p l a s t i c s  and  
m o u ld in g  d e s c r ib e d  a b o v e , th e  a p p l ia n c e  i s  rem oved  from  
t h e  p a t i e n t  i n  tw o m ou ld ed  s e c t i o n s ,  an  a n t e r i o r  and a  
p o s t e r i o r ,  t h e  l a t t e r  h a v in g  t h e  m ou ld ed  s h o u ld e r  s t r a p s
a t t a c h e d .



a uo

F i n i s h i n g  c o n s i s t s  o f  r i v e t i n g  t h e  f r e e  en d s  
o f  t h e  s h o u ld e r  s t r a p s  t o  t h e  b a s e  o f  t h e  a n t e r i o r  
s e c t i o n .  When t h u s  j o i n e d ,  t h e  l e f t  s h o u ld e r  s t r a p  i s  
d i v i d e d  a t  i t s  m id  p o in t  and t h e  d iv id e d  s e c t i o n s  
j o i n e d  t o g e t h e r  a g a in  b y  a s t r a p  and b u c k le  ( o r  p r e s s -  
s t u d s ) .  The e a r l y  e x a m p le s  o f  c e r v i c a l  s u p p o r t s  w ere  
l e f t  t h u s ,  w i t h  o n ly  on e s t r a p  and b u c k le ,  and t h e  a p p l i 
a n c e  w as p u t  on  b y  p u l l i n g  t h e  d iv id e d  s t r a p  a p a r t  and  
s l i p p i n g  th e  a p p l ia n c e  on s id e w a y s  from  r i g h t  t o  l e f t .  The 
s t r a p  and b u c k le  w as t h e n  f a s t e n e d ,  ( s e e  p h o to g r a p h  b e lo w ) .

Photograph 3



FINISHING ( c o n t i n u e d ) .

The a p p l ia n c e  f i n i s h e d  i n  t h i s  w ay w as fo u n d  
a d e q u a te  t o  p r e v e n t  a n y  f l e x i o n  m ovem ent o f  t h e  h e a d ,  
b u t  r a t h e r  t o o  m ueh r o t a t o r y  and e x t e n s i o n  r a n g e  w as  
p e r m i t t e d ,  ( a b o u t  1  o f  e a c h )*  I n  o r d e r  t o  make t h e  
a p p l ia n c e  m ore r i g i d ,  and  r e d u c e  t h e s e  m ovem ents t o  a  
m inim um , l a t e r  e x a m p le s  w e r e  f u r t h e r  p r o v id e d  w i t h  tw o  
s t r a p s  and p r e s s - s f c t id a  w h ic h  j o i n e d  t h e  c h in  p i e c e  t o  
t h e  o c c i p u t  p i e c e  o n  e a c h  s i d e  ( s e e  P h o to g r a p h  1  ) *  "he  
m eth o d  o f  p u t t i n g  on  t h e  s u p p o r t  r e m a in s  t h e  same b u t  
i n  a d d i t i o n  t h e  p a t i e n t  a d j u s t s  t h e  tw o e x t r a  s t r a p s *
B o th  t h e  e a r l y  and l a t e r  ty p e  o f  s u p p o r t  ca n  b e  e a s i l y  
a p p l i e d  and rem oved  b y  t h e  p a t i e n t  w it h o u t  a s s i s t a n c e *

The e a r l i e r  ty p e  o f  a p p l ia n c e  shown i n  
P h o to g r a p h  3 had  o n e  c e n t r a l  s u p p o r t in g  s t r i p  i n  t h e  
m i d - l i n e *  One o r  tw o p a t i e n t s  w i t h  p r o m in e n t t h y r o id  
c a r t i l a g e s  fo u n d  s w a l lo w in g  a  l i t t l e  e m b a r r a sse d  b y  t h e  
c e n t r a l  s t r ip * .  H a te r  d e s i g n s ,  t h e r e f o r e *  make u s e  o f  
tw o  s u p p o r t in g  s t r i p s  p la c e d  l a t e r a l l y ,  ( s e e  p h o to g r a p h  1 ) .

V e n t i l a t i o n  h o l e s  a r e  p u n ch ed  o u t  a s  u s u a l  
th o u g h  t h e y  a r e  n o t  s t r i c t l y  n e c e s s a r y  i n  v ie w  o f  th e  
o p e n  d e s ig n  o f  t h e  s u p p o r t .

The w e ig h t  o f  t h e  a p p l ia n c e  v a r i e s  from  5ozs- 
i n  t h e  c a s e  o f  a  c h i l d  (C a se  IS )  t o  1 2 o z s .  f o r  an  a d u l t ,  
m a le  (C a se  15“ ) ♦  The c o s t  o f  t h e  m a t e r i a l s  t h e r e f o r e  
v a r i e s  fro m  t o  9 / o d .



LUMBAR-ABDOMINAL SUPPORT.

T h is  p h o to g r a p h  sh ow s t h e  a p p l ia n c e  i n  p o s i t i o n  on th e  
p a t i e n t *  " h i s  w as on e o f  t h e  f i r s t  s u p p o r t s  made and  
had a l a c e - u p  o p e n in g  a t  t h e  f r o n t *  L a te r  i t  w as fo u n d  
b e t t e r  t o  h ave  t h e  o p e n in g  a t  t h e  s i d e  and th e  d e s ig n  w as  
a l t e r e d  t o  a c h ie v e  t h i s *  ( s e e  b e lo w )*

MA T E O S*.
P o ly th e n e  1 / 1 6 " .  P o ly u r e th a n e  3 / 1 6 1*.
Polythene s tr ip , l /1 6 w*

MEASUREMENTS*
1 *  C ir c u m fe r e n c e  o f  p e l v i s  j u s t  ab o v e  t h e  l e v e l  o f  th e  

g r e a t e r  t r o c h a n te r *
2* C ir c u m fe r e n c e  o f  t h e  b od y  2* ab o v e  t h e  w a i s t .
3 .  D is t a n c e  b e tw e e n  1 *  & 2 .



PREPARES THE PT.ARTTrS AHD DTARRAM OF DESIGN.

/V

I

T h e se  m e a su r e m e n ts  a r e  m arked on  t h e  p o ly t h e n e  
an d  t h e n  j o i n e d  up b y  c u r v e d  l i n e s  a s  shown i n  t h e  
d ia g ra m  ab ove*  The c u r v e  o f  t h e  l i n e s  i s  n e c e s s a r y  so  
t h a t  t h e  f r e e  b o r d e r s  w i l l  m ee t e v e n l y  a lo n g  t h e  l a t e r a l  
a s p e c t  o f  t h e  p e l v i s *  S t r a i g h t  l i n e s  w o u ld  r e s u l t  I n  an  
u n e v e n  gap  a t  t h e  j u n c t i o n  ow in g  t o  t h e  d o u b le  c u r v e  
p r e s e n t e d  b y  t h i s  p a r t  o f  t h e  body*

The to p  l i n e  o f  t h e  d ia g ra m  i s  d iv id e d  i n t o  
f o u r  e q u a l  p a r t s *  M s t r e n g t h e n in g  s t r i p  2" v i d e  i s  l a i d  
v e r t i c a l l y  a t  p o i n t  3-, and an  e l l i p t i c a l  "window" i s  c u t  
2" b e lo w  p o i n t  2* The "window11 i s  2 11 d e e p  and bn l o n g .
T he p o s i t i o n  i n  w h ic h  t h e  p l a s t i c s  w i l l  b e  a p p l ie d  t o  th e  
b o d y  i s  i l l u s t r a t e d  b y  r e p r e s e n t i n g  a  p o s t e r i o r  v ie w  o f  
t h e  p a t i e n t 1 s  lu m b ar s p in e  and b u t t o c k s  drawn i n  d o t t e d  
l i n e s *  I t  w i l l  b e  c l e a r  from  t h i s  t h a t  when t h e  s o f t e n e d  
p l a s t i c s  a r e  w rapped  rou n d  t h e  f r e e  b o r d e r s  w i l l  m e e t  a lo n g  
t h e  r i g h t  s i d e  o f  t h e  w a i s t  and p e l v i s *

The "window"' at w aist le v e l  on the closed  side  
of the support i s  e s se n tia l to  avoid wrinkling of the 
polythene which i s  not su ff ic ie n t ly  malleable to accommodate 
i t s e l f  to  he sharp double curve presented by th is  part 
o f the body*

I f  t h e r e  i s  a  s a c r o - i l i a c  e le m e n t  i n  t h e  
p a t i e n t s  b a c k a c h e  i t  i s  an  a d v a n ta g e  t o  s t r e n g t h e n  
t h e  lo w e r  b o r d e r  o f  t h e  d e s ig n  w i t h  a  1*§-"' w id e  s t r i p ?  
o f  1 /1 6 "  p o ly t h e n e  ( s e e  p h o to g r a p h )*  T h is  g i v e s  
a d d i t i o n a l  s u p p o r t  o f  t h e  " p e lv i c  hoop"1 t y p e .



MOULDING*

T he p a t i e n t  s t a n d s  u p r ig h t  w i t h  h a n d s  
c l a s p e d  b e h in d  h i s  n eck * . I f  h i s  abdom en i s  p r o t r u b -  
e r e n t  i t  i s  f i r m l y  b a n d a g e d  b e f o r e  m o u ld in g  com m ences*  
T he o p e r a t o r  p o s i t i o n s  t h e  p l a s t i c s  on  t h e  p a t i e n t 1s  
b o d y  as?  i l l u s t r a t e d  i n  t h e  d ia g ra m  on  t h e  p r e v io u s  p a g e , 
and  t h e n  w ra p s  them  f i r m l y  rou n d  and b a n d a g e s  them  i n  
p la c e *  T he h e lp  o f  an a s s i s t a n t  i s  o f  v a lu e  f o r  t h i s  
p r o c e d u r e  s o  t h a t  t h e  o p e r a t o r  ca n  make s u r e  t h a t  t h e  
v e r t i c a l  s t r e n g t h e n in g  s t r i p  s t a y s  i n  i t s  p r o p e r  p la c e  
o v e r l y i n g  t h e  lu m b ar s p in e  and s a c r u m ,w h ile  t h e  a s s i s t a n t  
w r a p s  t h e  m a t e r i a l s  rou n d  and a p p l i e s  t h e  b a n d a g e .
The p a t i e n t  c a n  t h e n  lo w e r  h i s  arm s b u t  r e m a in s  s t a n d in g  
i n  optim um  p o s t u r a l  p o s i t i o n  tfdr 8  -  1 0  m in u t e s ,  w h i le  
t h e  p o ly t h e n e  s e t s .  |

The b an d a g e  i s  th e n  u n w ra p p ed , t h e  m o u ld in g  
i s  c h e c k e d  and  m arked  a t  t h e  o p e n in g  a s  u su a l* . The 
c a s t  i s  t h e n  S p r u n g 1 and s e t  c a r e f u l l y  a s i d e  t o  c o o l  
tb  room  te m p e r a tu r e *

n p f iB M a
The s t r a p s  and b u c k le s  a r e  f i x e d  a t  i n t e r v a l s  

a lo n g  t h e  l a t e r a l  o p e n in g *  V e n t i l a t i o n  h o l e s  a r e  p unched* .

T he w e ig h t  o f  t h e  a p p l ia n c e  i s  u s u a l l y  b e tw e e n  
1 2 o z s .  •» l6 o z s* > , and t h e  c o s t  o f  th e  m a t e r i a l s  i s  t h e r e f o r e  
b e tw e e n  9 / 6 d .  -  1 2 /6 d *



LUMBAR SPINAL SUPPORT.

Foreword.

I  have used the term f,Lumbar Spinal Support11 to ind icate  
an appliance which i s  larger and stronger than the 
Lumbar-abdominal support, and which does r e s tr ic t  the 
range o f movement o f the lumbar spine to a s ig n ifica n t  
ex ten t.

This photograph shows a three-quarters view of an example 
of th is  type of appliance. I t  may be noted th a t, when w ell 
moulded to  the p a tien t, polythene c lo se ly  fa llow s the curves 
o f the body; th is  photograph showing that even the small 
depression of the umbilicus has been reproduced in  the mould.



MATERIALS,

P o ly t h e n e  1 / 8  *** P o ly u r e th a n e  3 /1 6 " ;

MEASUREMENTS,

1 .  C ir c u m fe r e n c e  o f  p e l v i s  j u s t  a b o v e  t h e  l e v e l  o f  t h e  
g r e a t e r  t r o c h a n t e r *

2 .  C ir c u m fe r e n c e  o f  c h e s t  a t  t h e  l e v e l  o f  th e  lo w e r  a n g le  
o f  t h e  s c a p u la e *

3* C ir c u m fe r e n c e  o f  t h e  w a i s t .
%« D i s t a n c e  b e tw e e n  t h e  l e v e l  o f  ( 1 )  and  t h e  " w aist** . 

PREPARING THE PLASTICS AND DIAGRAM OF DESIGN,

The m e a su rem en ts  
a r e  m arked  o n  t h e  p o ly 
t h e n e  s h e e t  and a r e  
j o i n e d  t o g e t h e r  t o  
g ive  t h e  d e s ig n  shown  
i n  t h e  d ia g ra m  o p p o s i t e .  
I t  w i l l  b e  s e e n  t h a t  
i t  i s  s i m i l a r  t o  t h a t  
f o r  t h e  lu m b a r -  
a b d o m in a l s u p p o r t  w i t h  
h h e  a d d i t i o n  o f  t h e  
c h e s t  m e a s u r e m e n ts .

MOULDING,

-

? kL \n  %

tv

I
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T h is  i s  c a r r i e d  o u t  i n  s i m i l a r  f a s h i o n  t o  t h a t  
d e s c r ib e d  f o r  th e  p r e v io u s  a p p l ia n c e *  The p l a s t i c s  
s h o u ld  h ow ever  b e  l e f t  i n  s i t u  f o r  a b o u t 1 ?  m in u te s  t o  
a l l o w  a d e q u a te  s e t t i n g  o f  t h e  t h i c k e r  p o ly th e n e *

FINISHING.

f h u r  1 " ! s t r a p s  and b u c k le s  ( o r  p r e s s - s t u d s )  a r e  
f i t t e d  i n  t h e  p o s i t i o n s  shown i n  t h e  p h o to g r a p h , and  
v e n t i l a t i o n  h o l e s  a r e  m ade.

The w e ig h t  i s  a p p r o x im a te ly  2  -  2 j - lb s .  
o f  t h e  m a t e r i a l s  2 ? / -  t o

C o st



m m  bracer

These photographs show two views of a brace made for  
&c p atien t w ith chronic dorsal and upper lumbar backache 
caused by a long standing kyphosis of the dorsal spine 
w ith accompanying degeneration o f the in tervertebral 
d iscs*

MATERIALS.

Polythene 1/8% ,
Polyurethane 3/16%
Polythene 1/8%  strengthening strip#

MEASUREMENTS.

1* The cireumferencesctff the body, from the le v e l  of 
the greater trochanter to the le v e l o f the a x il la e ,  
are taken at 3Miin terva ls*

2V Distances between these two le v e ls*



PREPARING THE PLASTICS AND DIAGRAM OP DESIGN-

T he m e a su r e m e n ts  
a r e  m arked  on  t h e  p o ly t h e n  
s h e e t *  T h ey  a r e  j o i n e d  
b y  c u r v in g  l i n e s  and  t h e  
r e s u l t i n g  d e s ig n  i s  show n  
o p p o s i t e *  The s t r e n g t h 
e n in g  s t r i p  and  w indow  a r e  
p la c e d  i n  t h e  u s u a l  
p o s i t i o n s *  I1t w i l l  b e  
s e e n  from  t h e  d ia g ra m  
t h a t  t h e  p a r t s  w h ic h  
w i l l  m ou ld  o v e r  th e  
u p p e r  c h e s t  and b ack  
a r e  c u r v e d  upw ards*  I n  
t h i s  w ay t h e y  w i l l  come 
a b o v e  t h e  l e v e l  o f  t h e  
a x i l l a e  i n  t h e  f i n i s h e d  
b r a c e  and s o  p r o v id e  a  
l i t t l e  m ore s u p p o r t .
( s e e  p h o to g r a p h )*

MOULDING,
The p a t i e n t  s t a n d s  w i t h  arm s a b d u c te d  and t h e  

m a t e r i a l s  a r e  w rap p ed  rou n d  i n  t h e  u s u a l  w ay and bandaged*
T he p a t i e n t  t h e n  im m e d ia te ly  lo w e r s  h i s  arm s s o  t h a t  t h e  
c o n t o u r s  o f  t h e  c h e s t  and b a ck  ta k e  up  t h e  p o s i t i o n  t h e y  w i l l  
b e  i n  w hen t h e  f i n i s h e d  s u p p o r t  i s  w orn* A f t e r  2 0  m in u te s  
t h e  b a n d a g e s  a r e  unw rapped* The m ou ld  i s  c h e c k e d ,  m arked  
and  t a k e n  o f f *

FINISHING*

V e n t i l a t i o n  h o l e s  a r e  v e r y  n e c e s s a r y  i n  t h i s  l a r g e ,  
e n c l o s i n g  a p p l ia n c e  and m u st b e  p u n ch ed  o u t  a t  l n i n t e r v a l s *

Two s h o u ld e r  s t r a p s  a r e  f i t t e d  a s  shown i n  t h e  p h o to 
g r a p h s  and s h o u ld  b e  l i w w id e  w h ere  t h e y  come o v e r  t h e  
s h o u ld e r s  and n a rro w ed  t o  1 W: w h ere  t h e y  a p p ro a ch  t h e  b u c k le s .  
I t  i s  b e s t  t o  g lu e  a  s t r i p  o f  3 A 6 Wf p o ly u r e th a n e  t o  t h e  
u n d e r  s u r f a c e  o f  t h e  s t r a p s  i n  o r d e r  t o  make them  m ore 
c o m f o r t a b le  and t o  l e s s e n  t h e  r i s k  o f  s k in  a b r a s io n .

F ou r s t r a p s  and b u c k le s  (1 "  w id e )  a r e  f i t t e d  a lo n g  
t h e  l a t e r a l  o p e n in g *

The a p p l ia n c e  i s  p u t  on  b y  p u l l i n g  i t  o p en  and  s l i p p i n g  
o v e r  t h e  b o d y  from  l e f t  t o  r i g h t *  The p a t i e n t  c a n  a p p ly  
and rem ove i t  u n a id e d *

W eig h t 3 1 k s*  C o st  3 7 / - «



SACRAL BED-SORE JAC1CBT.

MATERIALS.

P o ly t h e n e  3 / 1 6 M.  P o ly u r e t h a n e  £ ni & 3 / 1 6 l,<

MEASUREMENTS,

1 *  C ir c u m fe r e n c e  o f  w a i s t .
2 .  C ir c u m fe r e n c e  o f  p e l v i s  j u s t  a b o v e  g r e a t e r  

t r o c h a n t e r s .
D is t a n c e  b e tw e e n  t h e s e  c i r c u m f e r e n c e s .  
Shape and s i z e  o f  b e d - s o r e .I

saccun

CfcCTlofsl £ f  PteL>V/iS

izM T  iz*5 >2,uOt<£fO /̂A/£rJ

PREPARING THE PLASTICS AND DIAGRAM OF DESIGN,

T he j a c k e t  i s  d e s ig n e d  ' 
t o  b e  m ou ld ed  i n  tw o  s e c t i o n s .
P a t i e n t s  r e q u i r i n g  s u c h  an  
a p p l ia n c e  a r e  u s u a l l y  u n a b le  
t o  s t a n d  and s o  t h e  tw o  
s e c t i o n s  a r e  c u t  f o r  m ou ld 
in g  s e p a r a t e l y ,  th e  p a t i e n t  
f i r s t  l y i n g  p ro n e  and th e n  
s u p in e *  T h u s , t h e  ab ove  
m e a su r e m e n ts  a r e  d iv id e d  
i n t o  f r o n t  and back*: s e c t i o n s ,  
i n  e x t r a  I®  i s  ad d ed  t o  
t h e  w id t h  o f  e a c h  s e c t i o n  
t o  a l l o w  f o r  an o v e r la p *
The b a c k  s e c t i o n  i s  
d e s ig n e d  t o  come 2 W f a r t h e r  
to w a r d s  t h e  f r o n t  th a n  th e  
h e m i- c ir c u m f e r e n c e .  T h is
r e s u l t s  i n  t h e  d e s ig ©  shown n
i n  t h e  d ia g ra m  o p p o s i t e .  M L A *
The r a t i o n a l e  o f  t h i s  i s  t h a t  i f  t h e  p a t i e n t  t u r n s  on  h i s  
s i d e  he w i l l  n o t  b y  l y i n g  on  t h e  j o in *

The f r o n t  s e c t i o n  i s  made o f  1 /1 6  p o ly t h e n e  and  
3 /16 11 p o ly u r e t h a n e ,  and t h e  p o s t e r i o r  s e c t i o n  i s  made o f  
3 / 1 6 ^ p o ly t h e n e  and £" p o ly u r e th a n e *

A p ad  o f  p o ly u r e th a n e  
1 “ t h i c k  i s  b u i l t  up from  
3 / 1 6 1,1 p o ly u r e th a n e  s e c t i o n s  
i n  p y r a m id a l sh a p e  ( s e e  
d ia g ra m  2 ) *  T h is  p ad  i s  
m ade r o u g h ly  t h e  same sh a p e
r a d th e  u l c e r  b u t  1 -  l a r g e r .  D iagram  2 ,

JcitJ
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MOULDING,

The p a t i e n t  i s  made c o m f o r t a b le  i n  t h e  p ro n e  
p o s i t i o n .  The u l c e r  i s  c o v e r e d  w i t h  o n e  l a y e r  o f  l i n t  
and  t h e  p o ly u r e t h a n e  pad  i s  l a i d  on  t o p  s o  t h a t  i t  o v e r 
l a p s  t h e  u l c e r  e v e n l y  a l l  r o u n d . I t  i s  t a p e d  i n  p la c e  
w it h  o n e  o r  tw o  s t r i p s  o f  a d h e s iv e . .  The p o s t e r i o r  
s e c t i o n  i s  t h e n  rem oved  from  t h e  o v e n  and l a i d  o v e r  
t h e  lo w e r  b a ck  and b u t t o c k s  i n  t h e  c o r r e c t  p o s i t i o n .
I t  i s  d i f f i c u l t  t o  b an d a g e  i t  i n  p la c e  and sa n d b a g s  
h a v e  b e e n  fo u n d  s a t i s f a c t o r y  f o r  m o u ld in g .. A f t e r  1 5  
m in u te s  t h e  sa n d b a g s  a r e  rem oved  and i t  i s  s e e n  t h a t  
t h e  u n d e r ly in g  pad  o f  p o ly u r e th a n e  h a s  c a u s e d  a  sm ooth  
c o n v e x i t y  i n  t h e  p l a s t i c s  o v e r  t h e  r e g i o n  o f  th e  s o r e . ,
The s k in  a t  t h e  l a t e r a l  b o r d e r s  o f  t h i s  s e c t i o n  i s  in k  
m a rk ed , and t h e  s e c t i o n  i s  t h e n  rem oved  and s e t  a s id e  
t©  c o o l .

The p a t i e n t  i s  th e n  tu r n e d  t o  l i e  on  h i s  b a ck  
and t h e  a n t e r i o r  s e c t i o n  i s  m ou ld ed  o v e r  t h e  p u b is  and  
lo w e r  abdom en so  t h a t  i t s  l a t e r a l  e d g e s  o v e r la p  t h e  in k  
m ark s made p r e v i o u s l y  a t  t h e  e d g e s  o f  t h e  p o s t e r i o r  
s e c t i o n  b e f o r e  i t  w as rem oved* The am ount o f  t h i s  o v e r la p  
i s  n o t e d .  I n  t h i s  w ay i t  i s  e n s u r e d  t h a t  t h e  f r o n t  and  
b a c k  s e c t i o n s  can  b e r iv A t e d  i n  c o r r e c t  r e l a t i o n s h i p *

S in c e  t h e  f r o n t  s e c t i o n  i s  o f  t h i n  l A 6 rt 
p o ly t h e n e  i t  t a k e s  o n ly  b -  5 m in u te s  t o  c o o l  a d d  s e t .

FINISHING,

The l a t e r a l  b o r d e r s  o f  th e  tw o s e c t i o n s  a r e  
r i v e t e d  t o g e t h e r .  A 1"  w id e  s t r i p  i s  c u t  t o t  d o to  t h e  
m id d le  o f  t h e  a n t e r i o r  s e c t i o n  and f o u r  s t r a p s  and



FINISHING ( c o n t i n u e d ) .

b u c k le s  a r e  f i t t e d .  T h is  gap  i s  c u t  o u t  i n  o r d e r  t o  
a l l o w  a  m ea su re  o f  a d j u s t m e n t .  V e n t i l a t i o n  h o l e s  a r e  
p u n c h e d  o u t .

I t  w i l l  b e  s e e n  from  t h e  d ia g r a m s  t h a t  a  2 m 
o v e r la p  o f  p o ly u r e t h a n e  h a s  b e e n  a l lo w e d  b e lo w  t h e  
lo w e r  b o r d e r  o f  t h e  p o s t e r i o r  s e c t i o n .  T h is  i s  tu r n e d  
b a c k  o v e r  t h e  lo w e r  b o r d e r  o f  t h e  J a c k e t  and g lu e d  o n to  
t h e  o u t e r  s u r f a c e  o f  t h e  p o l y t h e n e .  I t  w as fo u n d  m o st  
im p o r ta n t  t o  do t h i s  i n  o r d e r  t o  p r o te c j s y th e  p a t i e n t ' s  
s k i n  from  d a n g e r  o f  tbaum a from  t h e  h a rd  lo w e r  b o r d e r  
o f  t h e  p o l y t h e n e .

I f  t h e  p a t i e n t  i s  i n c o n t i n e n t  af l a y e r  o f  
o i l e d  s i l k  s h o u ld  b e  g lu e d  o v e r  t h e  p o ly u r e t h a n e  l i n i n g  
o f  t h e  p o s t e r i o r  s e c t i o n .

S fe ig h t  2 1 b s .  C o s t  2-5"/- •



PLASTIC BED.

MATERIALS.

Polythene £" (or 3 A 6 11)* 
Polyurethane

MEASUREMENTS.

(1) From the h a ir lin e  on 
forehead to  t ip s  of 
to es  -  measured along 
the posterior surface 
of the body,

(2 ) Circumference o f head.
(3 ) Circumference o f neck 

at le v e l  o f 6th  
cerv ica l vertebra.

(**) Circumference o f chest 
at le v e l  of a x il la e .

( 5) Circumference of  
T shoulders.

(6 ) Circumference of 
w aist.

(7 ) Circumference o f . 
p e lv is  at le v e l  of 
greater trochanters.

(8 ) Circumference o f each 
thigh ju st below 
g lu tea l fo ld .

(9 ) Circumference of each 
knee.

(1 0 ) .Circumference of each 
c a lf  at th ick est  
p o in t.

(11) Circumference o f each 
ankle round m alle61i.

(12) Circumference of each 
foo t round b a ll of 
fo o t.

(13) Distances between 
each of these  
circumference s .

A ll these circumferences 
are then halved in  order 
to  obtain the required 
hemi-cireumferenti al 
measurements.

Photograph shows a p atient 
with acute p o ly -a r th r itis  
restin g  in  the appliance. 
(Case |cj )*



PREPARING THE PLASTICS AND DIAGRAM OF DESIGN.

I t  w i l l  b e  s e e n  from  t h e  p h o to g r a p h  t h a t  t h i s  
b e d  w a s made i n  t h r e e  s e c t i o n s #  T h is  w a s  due t o  t h e  f a c t  
t h a t  t h e  f l o o r  s p a c e  o f  t h e  o v e n  w a s o n ly  x  30 ,,: and  
t h e  p l a s t i c s  had b e e n  o b t a in e d  i n  s h e e t s  o f  o n ly  3 # s q # f t #  
T h is  g a v e  r i s e  t o  s e v e r l  d i f f i c u l t i e s  w h ic h  w o u ld  n o t  
h a v e  a r i s e n  i f  s u i t a b l e  m a t e r i a l s  and e q u ip m e n t had b e e n  
a v a i l a b l e #  T o a v o id  c o m p l ic a t in g  t h e  d ia g ra m  o f  d e s ig n  
b y  d i v i d i n g  i t  i n t o  t h r e e  s e c t i o n s  -  a s  w a s n e c e s s a r y  i n  
p r a c t i c e  -  i t  w i l l  b e  shown a s  o n e  s e c t io n * .  (T h e m o u ld in g  
an d  f i n i s h i n g  w i l l  a l s o  b e  d e s c r ib e d  a s  i f  on e s e c t i o n  
w e r e  u se d )# .

I t  w i l l  b e  n o t e d  t h a t  n o  p r o v i s i o n  h a s  b e e n  made 
f o r  t h e  arm s e x c e p t  f o r  s h o r t  s e c t i o n s  t o  s u p p o r t  t h e  
s h o u ld e r s #  The p a t i e n t  f o r  whom t h i s  b e d  w as in t e n d e d  
a lr d a d y  had w r i s t  and u ln a r  d e v i a t i o n  s p l i n t s  ( s e e  p h o to 
g r a p h )  and t h u s  o n ly  t h e  e lb o w s  w o u ld  b e  f r e e  o f  r e s t r a i n t .  
T h e s e  j o i n t s  w e r e  o n ly  s l i g h t l y  in v o l v e d .  I t  w as t h e r e f o r e  
c o n s id e r e d  b e s t  t o  l e a v e  
o u t  a im  r e s t s #  O n ly  p o ly 
t h e n e  o f  l / B Hl w as u s e d  
th r o u g h o u t# . No s t r e n g t h 
e n in g  s t i r p s  w ere  in c o r 
p o r a te d #  ( I t  w i l l  b e  s e e n  
fro m  a  s t u d y  o f  t h e  p h o to 
g r a p h  t h a t  t h e  b e d  r e a l l y  
o n ly  m a in t a in s  c u r v e s  and  
d o e s  n o t  t a k e  m uch w e ig h t ,  
t h e  h e e l s ,  b u t t o c k s ,  
s h o u ld e r s  and b a ck  o f  
h ea d  p a r t s  o f  th e  a p p l i 
a n c e  r e s t i n g  a s  t h e y  do  
o n  t h e  f l o o r .  T h is  a p p l i 
a n c e  r e q u i r e s  n o  g r e a t  
s t r e n g t h #

The m ea su rem en ts  
a r e  m arked on  t h e  p o ly 
th e n e  and t h e  d e s ig n  c u t  
o u t  w i t h  a  l e a t h e r  k n i f e #
I t  i s  th e n  l a i d  on  t n 
p o ly u r e t h a n e  s h e e t ,  t h e  
l m t t e r  b e in g  m arked and  
c u t  o u t  w i t h  s c i s s o r s  i n  
t h e  u s u a l  way# ( I t  may 
b e  w o r th  n o t in g  t h a t  
p o ly u r e t h a n e  w as u s e d  
i n  t h e  f i r s t  a t te m p t  t o  
m ake a  b e d  b u t  t h i s  
t h i c k n e s s  w a s fo u n d  t o o  
g r e a t  t o  a l lo w  a c c u r a t e  
m o u ld in g  o f  t h e s e  l a r g e  
s e c t i o n s # )



To p e r m it  m o u ld in g  t o  t h e  d o u b le  c u r v e s  p r e s e n t e d  
b y  some p a r t s  o f  t h e  b o d y  i t  w a s fo u n d  n e c e s s a r y  t o  c u t  
o u t  w e d g e s  fro m  t h e  b o r d e r s  o f  t h e  p o ly t h e n e  ( s e e  d ia g ra m  
o n  p r e v i o u s  p a g e # )

The lo w e r  l im b  s e c t i o n s  w e r e  c u t  o u t  t o  form  an  
a n g le  o f  1 5 °  a b d u c t io n  on  e a c h  s i d e  o f  t h e  m id - l i n e #

MOULDING.

The p a t i e n t  w as made c o m f o r t a b le  i n  t h e  p r o n e  
p o s i t i o n  on  a  f ir m  p l i n t h  ( a d j u s t a b l e  l e n g t h  t y p e )  w i t h  
h i s  f e e t  o v e r  t h e  b o tto m  en d  and h i s  h ead  o v e r  t h e  to p  
en d #  The s h o u ld e r s  w ere  p r e v e n t e d  from  d r o o p in g  fo r w a r d  
b y  p l a c i n g  a  s m a ll  san d b ag  u n d e r  e a ch *  By t h u s  l y i n g  
p r o n e  o n  a  f ir m  s u p p o r t  f u l l  e x t e n s i o n  o f  h ip s  and k n e e s  
w a s o b t a in e d  and t h e  lu m b ar and d o r s a l  c u r v e s  o f  t h e  
s p in e  w ere  h e ld  i n  c o r r e c t  p o s i t i o n #  An a s s i s t a n t  h e ld  
t h e  h ea d  s o  t h a t  t h e  c e r v i c a l  s p in e  w as i n  i t s  b e s t  
f u n c t i o n a l  p o s i t i o n  -  n e i t h e r  f l e x e d  n o r  e x t e n d e d .  By 
k e e p in g  t h e  f e e t  o v e r  t h e  b o tto m  en d  o f  t h e  p l i n t h  
9 0 °  d o r s i f l e x i o n  c o u ld  b e o b t a in e d  d u r in g  m o u ld in g #

The p l a s t i c s  w ere  rem oved  fribm t h e  o v e n  and  
c o v e r e d  w i t h  a l a y e r  o f  s t o c k i n e t t e #  The o p e r a t o r  and  
an  a s s i s t a n t  th e n  l a i d  them  on t h e  p a t i e n t s  b a c k  and  
w it h o u t  w a s t e  o f  t im e  l a i d  t h e  sa n d b a g s  on  to p  s o  t h a t  
t h e i r  w e ig h t  p r o v id e d  a  m o u ld in g  f o r c e .  The h ead  and  
n e c k  p a r t  w as b a n d a g ed  i n  p la c e  and l i k e w i s e  th e  p a r t s  
c o v e r in g  t h e  f e e t  and a n k le s #

A f t e r  2 0  m in u te s  t h e  m ou ld ed  p l a s t i c s  w ere  
rem oved  and c a r f u l l y  l a i d  a s i d e  t o  c o o l  t o  room  te m p e r a tu r e #

NOTE. F o r  t h e  sa k e  o f  c l a r i t y  t h e  ab ove d e s c r i p t i o n  o f  
t h e  m o u ld in g  i s  d e s c r ib e d  a s  i f  i t  had b e e n  done  
i n  o n e  s e c t i o n  i n s t e a d  o f  i n  t h r e e  s e c t i o n s  a s  i t  
a c t u a l l y  w a s#  T h is  r a i s e s  t h e  q u e s t i o n  o f  w h e th e r ,  
i n  f a c t ,  a  f u l l  s i z e d  p l a s t i c  d e s ig n  w o u ld  rem a in  
m a l l e a b le  lo n g  en o u g h  f o r  t h e  sa n d b a g s  and b a n d a g e s  
t o  b e  a p p l ie d *  From my e x p e r ie n c e  w i t h  t h i s  b ed  
I  w o u ld  s a y  t h a t  i f  l/o"  p o ly t h e n e  w as u s e d  t h e  
o p e r a t o r  and h i s  a s s i s t a n t  w o u ld  h ave  t o  have  
e x p e r ie n c e  and o b s e r v e  g o o d  tea m -w o rk *  I t  c o u ld  
t h e n  b e  d on e*  I f  3 /1 6 *  p o ly t h e n e  w as u s e d  i t  
w o u ld  b e  much e a s i e r  b e c a u s e  o f  t h e  a p p r e c ia b ly  
l o n g e r  d u r a t io n  o f  m a l l e a b i l i t y  o f  t h e  t h i c k e r  
m a t e r ia l*



FINISH ING.

W ide s t r a p s  and p r e s s - s t u d s  w ere  f i t t e d  t o
k e e p  t h e  k n e e s  e x t e n d e d  d u r in g  s le e p #  The p o s i t i o n  i n
w h ic h  t h e s e  w e r e  f i t t e d  -  a s  shwn i n  t h e  p h o to g r a p h  — 
w a s fo u n d  t o  h e  u n s a t i s f a c t o r y #  A f t e r  t h e  b e d  had  b e e n
m ade t h e  k n e e s  becam e a c u t e l y  i n v o lv e d  and t h e  s t r a p s
c a u s e d  p r e s s u r e  o v e r  t h e  d i s t e n d e d  s u p r a - p a t f r l la r  p o u c h e s *  
T h ey  w ere  t h e r e f o r e  m oved up t o  m id - t h ig h  and  a  f u r t h e r  
p a i r  o f  s t r a p s  w ere  f i t t e d  h*" b e lo w  t h e  k n ee#

V e n t i l a t i o n  h o l e s  s h o u ld  b e  p u n ch ed  o u t  a t  
l w i n t e r v a l s #

W eig h t 51-lbs#.
Cost o f m aterials £3#> 7s# Od#
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CASE REPORTS OF PATIENTS IN THE MANAGEMENT OF 

WHOSE DISEASE POLYTHENE-POLYURETHANE APPLIANCES

WERE USED.

Early Rheumatoid A r th r itis   ..........7
Pages No:

(PP. JO -  ?9 and) 
(Appendix 257 -  265 )

Advanced Rheumatoid A r th r itis .................. 7 (Appendix 266 -  280 )

Disease affecting the Vertebral
Column.

(a) Spondylosis..............................................
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CASE N o.-20.

Age- 9 years.

Sex- Female*

Case H istory.

This l i t t l e  g ir l  was admitted on the 8 .1 2 .51** 
Her l e f t  knee was swollen and painful and held in  90° 
o f flexion*. No active movement was attempted, and 
passive extension  or f lex io n  caused pain add d is tr e s s .
The right knee and one or two jo in ts  of the fin gers  
and toes were m ildly a ffected . This was a known case 
o f juven ile rheumatoid a r th r it is ,  having been treated  
at the H ospital for Sick Children, Great Ormond S treet, 
in  1952 for th is  complaint. There had been no symptoms 
during the intervening period.

A p la s t ic  knee sp lin t was made by the method 
described. During application  the knee could be stra igh t
ened to only 30 f le x io n . After the sp lin t had been 
worn at th is  angle for a few days a l l  painful spasm 
disappeared. This same sp lin t was then reheated and 
applied again with the knee in  5° -  10° of flex ion *
The other knee was also  sp lin ted .

There was a progressive improvement with  
sp lin tin g  and physiotherapy and on her discharge on 
the 17*3.5 5 * the patient was walking normally with a 
f u l l  range o f p a in less movement in  the k n ee-jo in ts.
When la s t  seen as an Out-Patient on the 7*6.55 her 
condition had been maintained. No drugs were used 
in  th is  case.



CASE No.2J >

Age* 11 years.

Sex. Male.

Complaint. Juvenile rheumatoid a r th r it is*

Case H istory.

He was admitted on the 31.10.55 complaining 
of pain in  the l e f t  knee jo in t of one week1 s duration* 
The j o in t  was warm and contained a moderate amount o f  
effusion*  The other jo in ts  were judged to be normal*
B. S.R. was 7Q®ks* in  the 1 st* hour* Temperature 100*F. 
X-ray of the knee jo in t  showed nothing abnormal. Pain 
and sw elling remained lo c a lise d  to th is  jo in t and a 
diagnosis o f juvenile rheumatoid a r th r it is  was made.
He was treated  with asp irin  and bed re s t .

I  f i r s t  saw him on the 18.11.55* when the l e f t  
knee presented signs sim ilar to those found on admission. 
The righ t knee and l e f t  ankle jo in ts  also  gave evidence 
o f minimal involvement at th is  examination. The 
circumference of the l e f t  knee was 12f fl. T^e l e f t  
th igh  showed i ft wasting. A sp lin t was f i t t e d  which held 
the knee flexed  5° -  10° • The Nursing S ta ff were 
in structed  to  l e t  him wear i t  constantly except when 
receiv ing  physiotherapy, (a ctiv e  and passive movements).

By the 7*12.55 he had no spontaneous pain in  
the knee and a f u l l  p a in less passive range was obtainable. 
There was s t i l l  a small amount of effu sion  but the 
circumference of the jo in t was reduced to l ^ 11. The 
r ig h t knee and l e f t  ankle s t i l l  showed minimal sign s. 
B.S.H. was 20mms. in  the lf it .  hour* He was shown how 
to  do s ta t ic  quadricep exerc ises while wearing the sp lin t  
and instructed  to  do them hourly. (The thigh s t i l l  
showed £« w asting.) No weight bearing was allowed.

He was discharged home on the 7*1.56. By th is  
time the E.S.R. was 7m*as. in  the 1 s t .  hour and a l l  signs  
of a c t iv ity  had gone. The circumference of the l e f t  knee 
was 12,f and equaled that of the right* The l e f t  thigh  
was £" wasted. He had worn the sp lin t constantly up to 
th is  date. He was instructed  to continue doing so u n til  
further n o tice .

On the 2 1 .1 .5 6  both le g s  were quite normal. He 
was t 2)ld to  wear the sp lin t by day and leave i t  o ff  at
n ight* On the 9 .2 .56  he was instructed  to leave the sp lin t



o f f  one hour longer each day u n t il a fter  16 days he 
f in a l ly  discarded i t .  When seen on the 21+*2.5o permission 
was given to go back to school on the 26.2.56* The 
E.S.R. was 7mms. in  the 1 st hour and a l l  jo in ts  were 
normal. When la s t  seen on the 19*^. 56 the musculo
sk e le ta l system was s t i l l  free of signs and X-rays of 
both knee jo in ts  were quite normal..

There i s  no doubt that regression of h is  
symptoms and signs while wearing the sp lin t  was due to  
a natural rem ission, though the quick r e l ie f  of 
spontaneous pain in  the l e f t  knee a fter being f i t t e d  
w ith the sp lin t  may have been mainly a re su lt  of the 
loca} r e s t  afforded by the appliance.. I have outlined  
the management of th is  case in  some d e ta il to i l lu s tr a te  
what I  b elieve  i s  one of the major advantages of the 
polythene-polyurethane knee sp lin t in  acute rheumatoid 
a r th r it is *  That i s  that when pain has disappeared from 
the knee jo in t  i t  i s  much sa fer , for a few weeks, to 
allow walking only with the jo in t immobilised and so 
prevent the shearing stra in  of normal walking on the 
s t i l l  abnormal ca r tila g es . These lightw eight p la s t ic  
sp lin ts  are to lerab le , for th is  purpose as has been 
demonstrated in  the above case.



cask Ho.aa.

Age.
Sex.

O c c u p a t io n *

C o m p la in t*

C a se  H i s t o r y .

T h is  y o u n g  man w as a d m it te d  t o  h o s p i t a l  on  
t h e  2 . 7 . 5 ^  w i t h  a c u t e  p o l y a r t h r i t i s *  He had had tw o  
p r e v i o u s  e p i s o d e s  o f  j o i n t  p a in  i n  th e  p r e v io u s  fo u r  
y e a r s  h u t  t h e s e  w ere  much l e s s  s e v e r e  th a n  a t  t h e  t im e  
o f  a d m is s io n  t o  h o s p i t a l .

The r i g h t  a n k le  j o i n t  w as s w o l le n  and h o t  and  
show ed  ab n orm al l a t e r a l  m ovem en t. The l e f t  a n k le  show ed  
s i m i l a r ,  th o u g h  much l e s s  m ark ed , s i g n s .  The r i g h t  
w r i s t  and f i n g e r s  w ere a l s o  q u i t e  s e v e r e l y  i n v o lv e d .  
N e a r ly  a l l  t h e  o t h e r  l im b  j o i n t s  show ed some e v id e n c e  
o f  in v o lv e m e n t .  The E .S .R .,  w as !+3mms* i n  t h e  1 s t .  h o u r . 
He w as t r e a t e d  w i t h  b ed  r e s t ,  c a lc iu m  a s p i r i n .  H eat  
and e x e r c i s e s  w ere  a l s o  g i v e n .  The c o n d i t i o n  s e t t l e d  
u n d e r  t h i s  r e g im e  and b y  t h e  en d  o f  t h e  m onth o n ly  t h e  
r i g h t  a n k le  j o i n t  rem a in e d  a c u t e l y  i n v o l v e d .  He c o u ld  
o n ly  h o b b le  a  fe w  p a c e s  b e f o r e  th e  p a in  becam e so  s e v e r e  
t h a t  he w as f o r c e d  t o  s t o p .

He w as v e r y  a n x io u s  t o  g e t  b ack  t o  h i s  c l a s s e s ,  
b u t  he w as c l e a r l y  in c a p a b le  o f  t r a v e l l i n g  b e c a u s e  o f  
h i s  a n k le .  A p l a s t i c  a p p l ia n c e  w as s u g g e s t e d  b y  h i s  
P h y s ic ia n  -  o n e Jt h a t  w o u ld  im m o b il is e  t h e  j o i n t *  A s p l i n t  
w as made ( £ ”' p o ly t h e n e )  s i m i l a r  t o  t h e  ,fs h o r t  l e g  and f o o t  
s p l i n t ,,! ( P a g e i 3 0 ) , b u t  e x t e n d in g  o n ly  a s  f a r  a s  t h e  
m id d le  o f  t h e  c a l f .  The w eak a r e a  -  b e tw e e n  th e  f o o t  
and a n k le  s e c t i o n s  -  was b r id g e d  b y  r i v e t i n g  on s t r e n g t h 
e n in g  s t r i p s  ( i" '  p o l y t h e n e ) ,  m e d ia l ly  and  l a t e r a l l y .
The f i n i s h e d  a r t i c l e  w as p u i  on b y  p u l l i n g  a p a r t  and  
s l i p p i n g  o v e r  t h e  f o o t  and l e g *  When s tr a p p e d  up i t  
h e ld  th e  a n k le  v e r y  f i r m l y ,  a l lo w in g  v e r y  l i t t l e  m ovem ent 
o f  t h e  j o i n t *  The f o o t  w as h e ld  d o r s i f l e x e d  t o  9 0 ° .
Al l e a t h e r  s a n d a l w as a l t e r e d  so  t h a t  i t  w o u ld  f i t  o v e r  
th e  s p l i n t .  The l a t t e r  w e ig h e d  l 6 £ o z s .

He fo u n d  w a lk in g  i n  th e  s p l i n t  v e r y  much l e s s  
p a i n f u l  t h a t  w it h o u t  i t *  He w as d is c h a r g e d  on th e  
*+.10*5*+.

20 y e a r s .

Male.

U n i v e r s i t y  Student* 

R h eu m ato id  a r t h r i t i s .



I  next saw him on the 2*+. 11 *5*+ and he gave
the h istory  that for the past th re i weeks he had been
managing to  get to  and fro  h is c la sses  while wearing 
the s p lin t . He had a lso  been using i t  at n ight as
he found that i t  reduced pain. His ankle jo in t showed
a l i t t l e  l e s s  a c t iv ity  that when I had la s t  seen i t .
There was no evidence of the tendancy towards eversion  
deformity i t  had shown prior to sp lin ting*

I  did not see th is  patient again and can give 
no information as to  h is subsequent progress* I have 
included him in  the se r ie s  because he was the only patient 
of mine to  be supplied with an ankle s p lin t . I hope too . 
that the above record w il l  help to  demonstrate the adapt!- 
b i l i t y  of these p la s t ic  sp lin ts  to  the needs of 

individual p a tien ts .



CASE No, 2^.

Aftê  3 f̂ years*

Sax* Female*

Occupation* Housewife*

£UrtLsrt As-scmt*

She had suffered Interm ittent attacks of mild 
p o ly a r th r it is  over the two years previous to  coming 
under my observation* Her only complaint then was of 
pain in  her w rist jo in ts  causing in a b ility  to  do her 
housework*

When f i r s t  seen on the 18*2.55 her 1*S.R. was 
40mms* in  the 1 s t .  hour* She had an almost f u l l  range 
of movement o f both w rist jo in ts  but there was pain at 
the extremes o f movement* They were warm and s l ig h t ly  
sw ollen. Grips were poor* Ventral type w rist sp lin ts  
were made and f i t t e d  on the above date*.

On the 13*Jfc .55 she reported that she had been 
wearing the sp lin ts  day and n ight and that she was able 
to  do her housework without the severe aching in  the 
w rist jo in ts  which had previously resu lted  from such 
activ ity* . B.S.B. was 50mms. in  the 1 s t .  hour*

By the 7*11*55 she had pain in  mapy jo in ts  but 
her w rist jo in ts  were r e la t iv e ly  pain free as long as 
she wore the appliances*. Attempts to  use her hands 
without them invariably caused pain and she therefore  
kept them on more or le s s  constantly*. B.S.B. was 60mms* 
in  the 1 s t .  hour. Her l e f t  knee was p a in fu l, warm and a 
l i t t l e  distended. A l e f t  knee sp lin t was therefore  
provided on th is  date* She was a lso  put on B utazolid ine, 
0 .2  Gms*,b*d*. to  be taken a fter  food and with h a lf an 
ounce o f Hist* mag* t r i s i l*  co*

On the 2*1*56 she reported that her m ultiple  
jo in t  pains had been much le s s  while on Butazolidine. She 
s t i l l  wore her w rist sp lin ts  and had found that the knee 
sp lin t  had re lieved  pain at n igh t. Examination revealed  
a f u l l  p a in less range at both w rist jo in ts*  There was 
a small amount of f lu id  in  both knees accompanied by 
warmth and a l i t t l e  r e s tr ic t io n  of movement by pain. A 
sp lin t  was made for the right knee joint*. 1 .5 cc s . of 
Hydrocortisone were in jected  in to  the l e f t  knee joint*  
Butazolidine was stopped as she had recently  begun to  
eomulain of in d igestion  follow ing administration o f these 
ta b le ts . She had had no gastr ic  symptoms prior to  taking
th is  drug.



The l e f t  knee had improved for 1 - 2  weeks 
fo llow ing the Hydrocortisone# She had been sleeping  
w e ll ,  wearing both knee sp lin ts . She s t i l l  complained 
o f  in term itten t aching in  many jo in ts . The r ig h t knee 
jo in t  was in jected  w ith 2 .0 cc s . of Hydrocortisone.,

1 ^ .3 .5 6 .
The righ t knee had improved since in jectio n  

and had remained improved. S t i l l  wearing knee sp lin t  
at n igh t and w rist sp lin ts  by day.

2 8 .3 .5 6 .
Some pain had returned in  both knees. On 

examination there was warmth and a small degree of 
e ffu s io n . The range o f movement was w ithin a few degrees 
of normality though there was some pain at the exteemjs.
She had a f u l l  p a in less range at both w rist jo in ts . The 
grips were firm . No evidence of a c t iv ity  in  the w rist 
jo in ts  or carp i, but there were s lig h t changes evident 
in  the M.P. and I .P . jo in ts . Both knees were again 
in jec ted  with 2 .0  cc*s of Hydrocortisone.

2 5 ^ .5 6 .
Knee pain had improved for three weeks follow ing  

Hydrocortisone and then became worse again than before.
She had found the sp lin t s t i l l  **a great r e l i e f 1*1.. Full 
range both knees. No e ffu s io n . Wrists show a f u l l  p a in less  
range. E.S.H. was jOmms. in  the 1 s t .  hour.

No clear c l in ic a l  evidence of the value of lo c a l  
jo in t  r e s t ,  extending in  the case of the w rist jo in ts  for  
over a year, emerges from the above account. The p atient 
h e r s e lf , however, was quite clear on the fa ct that they 
had been a great help in  re liev in g  her pain at a l l  tim es. 
On the contrary i t  may be noted that in tra -a r ticu la r  
Hydrocortisone re lieved  pain for only some two weeks on 
each occasion , though the degree o f r e l ie f  was marked 
during each or these tim es. Butazolidine was also  
e f fe c t iv e  for two months but had to  be discontinued  
because o f the gastr ic  Symptoms produced by i t s  use.



CASE No. 2^ .

( continued o v er lea f)............. ..



(co n tin u ed ) CASE Ho. I h

M s ,* 57 years.
Sex. Female.

Occupation. H ospital Catering O fficer.

Case H istory.

When f i r s t  seen on the 17-3.55 she had been 
su fferin g  from rheumatoid a r th r it is  for two years.- The 
w rist and finger Joints showed most a c t iv ity  and she had 
d if f ic u lt y  in  carrying out her d u ties. The M.P. Joints  
o f both hands were distended, but there was no tendency 
to  ulnar deviation  of the fin g ers. Between the above 
date and the 18.1 .56 she was treated with a ser ie s  o f  
Hydrocortisone in jectio n s in to  these J o in ts . The most 
distended and painful were in jected  at each session*
Ah ex c e llen t response followed, on every occasion: pain 
was much reduced and diminution of the Joint sw ellings  
could be observed within a week o f in je c t io n . These 
good r e s u lts , however, never p ersisted  for longer than 
three weeks, and usually  f*r le ss .-  Pain and effusion  
th ereafter  returned to their  previous s ta te .

On the 18.1 .56 i t  was noted th a t, when she 
attempted to make a f i s t ,  the fin gers sometimes deviated  
towards the ulnar sid e . This was p articu larly  evident 
in  the r igh t hand. I t  was important that she continued 
at work and a range of sp lin ts  was therefore made; a 
pair o f w rist and finger sp lin ts  (Photographr6) for night 
wears w rist sp lin ts  (Photographs 1 . & S .)* and hand 
sp lin ts  (Photographs 2 ,3  &b) for  wear during the day.
Much of her work consisted  o f book-keeping and I think 
the photographs show that w riting i s  permitted when 
wearing e ith er  the w rist or the hand sp lin ts . In th is  
way she could continue working without the danger of 
deform ities developing.

She wore these appliances constantly and on 
the 25.M-.56 she was able to report that she had found 
the sp lin ts  comfortable to  wear and that her pain had 
been much easier.- Examination showed that the M.P. Joints  
were s t i l l  as active as before but no ulnar deviation  
had developed. Wrist movement remained almost normal in  
range and was pain-free except at the extremes.
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CASE N o. 2 5 .

A g e -  3^- y e a r s .

B e x . M a le .

O c c u p a t io n -  P a r t - t im e  w a tc h  r e p a i r e r .

C l i n i c a l  A c c o u n t .

T h is  p a t i e n t  had j u v e n i l e  r h e u m a to id  a r t h r i t i s  
a t  t h e  a g e  o f  f i v e  y e a r s  and b e tw e e n  th e n  and th e  age o f  
s e v e n t e e n  y e a r s  he had s e v e r a l  s e v e r e  e p i s o d e s .  T h ese  
l e f t  him  s e v e r e l y  c r i p p l e d  so  t h a t  he c o u ld  w a lk  o n ly  
w it h  e lb o w  c r u t c h e s  f o l l o w i n g  a r t h r o d e s i s  o f  b o th  k n e e s  
i n  e x t e n s i o n .  The hands and w r i s t s  w ere  a l s o  b a d ly  
a f f e c t e d .  From t h e  age o f  s e v e n t e e n  onw ards t h e  d i s e a s e  
had r e m a in e d  q u i e s c e n t  and w hen I  f i r s t  gaw him on th e  
5 . 8 . t h e r e  w ere  n o  s i g n s  o f  a c t i v i t y .

A t t h a t  t im e  he w as s e l f - e m p lo y e d  a s  a  w a tc h  
r e p a i r e r  and w ork ed  i n  h i s  own hom e. He had j u s t  en o u g h  
m o b i l i t y  o f  t h e  f i n g e r s  t o  do t h i s  s o r t  o f  w o rk . The 
r i g h t  hand w as t h e  b e t t e r -  The r a n g e  o f  m ovem ent i n  th e  
r i g h t  w r i s t  j o i n t  w as bO° f l e x i o n  -  6 5  f l e x i o n  -  ^ 0 ° f l e x i o n .  
P a s s i v e  e x t e n s i o n  w as a l s o  l i m i t e d  t o  b$° f l e x i o n  b y  
f i b r o u s  c o n t r a c t u r e .

I t  w as th o u g h t  t h a t  
i f  some f u r t h e r  a c t i v e  e x t e n 
s i o n  c o u ld  b e  o b t a in e d  i n  
h i s  r i g h t  w r i s t  i t  m ig h t b e  
o f  g r e a t  h e lp  i n  h i s  w o rk -  
B o th  w r i s t ,  c a r p u s  and  
f i n g e r s  w ere  b a d ly  d eform ed  
and  i t  w as fo u n d  v e r y  d i f f i 
c u l t  t o  m ou ld  th e  s p l i n t ,  
b u t  i t  w as e v e n t u a l l y  c a r r ie d  
o u t  s a t i s f a c t o r i l y ,  t h e  w r i s t  
b e in g  h e ld  p o w e r f u l ly  e x te n d e d  
w h i l e  t h e  p l a s t i c s  s e t .  When 
f i t t e d  on  th e  1 ^ .8 .  5^ th e
s t r a p s  t i g h t e n e d  i t  w as s e e n  
t o  h o ld  t h e  w r i s t  j o i n t  
e x te n d e d  t o  t h e  m axim al 
p o s s i b l e  d e g r e e -

He w ore t h i s  a p p l ia n c e  n i g h t  and d ay  e x c e p t  
w hen a c t u a l l y  en g a g ed  i n  h i s  w ork -  some 2 -  k h o u r s  d a i l y .
By t h e  2 1 .1 0 .5 ^  t h e r e  w as a s l i g h t  g a in  i n  a c t i v e  and



p a s s i v e  e x t e n s i o n  -  t o  30°  f l e x i o n *  T h is  g a in  w as  
p r e s u m a b ly  due t o  s t r e t c h  o f  t h e  f i b r o u s  t i s s u e  a s  he 
u s e d  h i s  han d; t h e  s p l i n t  b e in g  s t a t i c  c o u ld  n o t ,  o f  
c o u r s e ,  e x e r t  an y  a c t i v e  e x t e n s o r  fo r c e * . The s p l i n t  
w a s h e a t e d  o u t  u n t i l  f l a t  and rem o u ld ed  t o  h o ld  th e  
w r i s t  j o i n t  f u l l y  e x te n d e d  t o  t h e  new  a n g le  o f  30°  
f l e x i o n *  (P h o to g r a p h  on  p r e v io u s  p a g e )*

He c o n t in u e d  t o  w ear t h e  s p l i n t  a s  b e f o r e  and b y  
t h e  1 7 .2 * 5 5  a  f u r t h e r  1 0  had  b e e n  g a in e d  s o  t h a t  a c t i v e  
and  p a s s i v e  e x t e n s i o n  c o u ld  b e o b t a in e d  t o  2 0 °  f l e x i o n .
By t h i s  t im e  t h e  l i n i n g  o f  t h e  s p l i n t  w as f r a y e d  and  
d i s c o l o u r e d .  I t  w as t h e r e f o r e  s c r a p e d  o f f  and t h e  p o ly 
th e n e  h e a t e d  o u t  f l a t .  A new  l i n i n g  o f  p o ly u r e th a n e  
w a s f i x e d  b y  h e a t in g  t h e  tw o  t o g e t h e r ,  and f o r  th e  t h i r d  
t im e  t h e  s p l i n t  w as m ou ld ed  t o  t h e  hand and w r i s t *  The 
hand w as h e ld  m a x im a lly  e x te n d e d ..  On t h i s  o c c a s io n  a  
P o ly t h e n e - p o ly u r e t h a n e  pad  o f  some l ,f sq u a r e  w $s made 
s e p a r a t e l y .  T h is  w as p la c e d  o v e r  t h e  dorsum  o f  t h e  
w r i s t  t o  u n d e r ly  th e  d i s t a l  s t r a p  o f  t h e  s p l i n t .  By* 
t i g h t e n i n g  t h e  s t r a p  o v e r  t h i s  pad  q u i t e  a  c o n s id e r a b le  
upw ard  t h r u s t  w as o b t a in e d  b y  t h e  p a r t  o f  th e  s p l i n t  
n e s t l i n g  i n  th e  palm  -  ow in g  t o  t h e  r e s i l i e n c e  o f  t h e  
p o ly th e n e * .

He w o re  t h i s  s p l i n t  u n t i l  t h e  7 * 7 * 5 5  and b y  
t h a t  t im e  p a s s i v e  e x t e n s io n  o f  th e  w r i s t  j o i n t  w as p o s s i b l e  
t o  0° -  a  f u r t h e r  g a in  o f  20° •  U n f o r t u n a t e ly  t h e  w r i s t  
e x t e n s o r  m u s c le s  c o u ld  n o t  make u s e  o f  t h i s  e x t r a  g a i n ,  n o  
d o u b t  due t o  t h e i r  lo n g  p e r io d  o f  s t r e t c h  w i t h  c o n s e q u e n t  
i r r e v e r s i b l e  le n g t h e n in g *  I t  w as in t e n d e d  t h a t  he b e  shown  
t o  t h e  O r th o p a e d ic  S u rg eo n  f o r  h i s  o p in io n  a s  t o  a  te n d o n  
s h o r t e n in g  o p e r a t io n  b u t  t h e  p a t i e n t  d id  n o t  k e e p  h i s  
a p p o in tm e n t  and w as l o s t  s i g h t  of*.

T h is  c a s e  w as one o f  t h e  f i r s t  c a s e s  t o  be s p l in t e d *  
and  w as i n s t r u c t i v e  from  s e v e r a l  p o i n t s  o f  v ie w .  F i r s t  w as  
t h e  g r o s s  d e f o r m it y  o f  hand and w r i s t  w h ic h  made m o u ld in g  
a  d i f f i c u l t  p r o c e d u r e ,  b u t  w i t h  c a r e  i t  w as fo u n d  p o s s i b l e  
t o  p r o d u c e  a  good  m ou ld  o f  th e  p art* . |8he p h o to g r a p h  on t h e  
p r e v i o u s  p a g e  show s t h e  s p l i n t  m ou ld ed  f o r  t h e  s e c o n d  t im e  
(  2 1 * 1 0 *  51*/* Eke A*P . v ie w  d o e s  n o t  b r in g  o u t  w e l l  t h e  
c o m p le x i t y  o f  t h e  m ou ld  b u t  I t h in k  en o u g h  c a n  b e  s e e n  t o  
show  some o f  t h e  s u b t l e t y  o f  th e  shape*. (D u r in g  t h i s  s e c o n d  
m o u ld in g  p r o t e c t i o n  o f  th e  s k in  from  t h e  e d g e s  o f  t h e  p o ly 
t h e n e ,  b y  th e n  e x p o s e d ,  w as a c h ie v e d  b y  t a p in g  a  l o o s e  p i e c e  
o f  3 / 1 6 w p o ly u r e th a n e  o v e r  th e  hand and w r i s t  p r i o r  t o  
m o u ld in g * .)  The s e c o n d  l e s s o n  l e a r n t  w as t h a t  t h e s e  s p l i n t s  
c o u ld  b e  t o l e r a t e d  f o r  c o n s id e r a b le  p e r io d s  o f  t im e  ( £ »  
t h i s  c a s e  I I  m o n th s) w it h o u t  co m p la in t* . Tfee t h i r d ,  t h a t  i t  
w a s p o s s i b l e  t o  u s e  t h e  same m a t e r i a l s  on  tw o o r  t h r e e  
o c c a s i o n s  b y  h e a t in g  o u t  f l a t  and r e m o u ld in g  t o  t h e  new  
a n g le  — a s  d e s c r ib e d *
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CASE HO. gfc.

Age, te  years.

Sex. Female.

Occupation. Housewife.

C lin ica l Account.

T h is  p a t i e n t  had s u f f e r e d  from  fcheum atoid  
a r t h r i t i s  f o r  1 4  y e a r s . .  D urin g  t h i s  t im e  sh e  had had  
m any c o u r s e s  o f  p h y s io t h e r a p y  and on s e v e r a l  o c c a s io n s  
h ad  b e e n  s u p p l i e d  w i t h  P l a s t e r  o f  P a r i s  s p l i n t s  f o r  
h a n d s and k n e e s .  She g a v e  th e  h i s t o r y  t h a t  sh e  had  
n e v e r  w orn  an y  o f  t h e s e  f o r  more th a n  tw o o r  t h r e e  
w e e k s  b e c a u s e  o f  t h e i r  w e ig h t  and d i s c o m f o r t .

When f i r s t  s e e n  on th e  1 3 .9 * 5 ^  sh e  p r e s e n t e d  
w i t h  l i m i t a t i o n  o f  m ovem ent o f  th e  w r i s t  and f i n g e r  
j o i n t s ,  m ore m arked on th e  r i g h t  s i d e .  The f i n g e r s  o f  
b o t h  h a n d s  show ed f i b r o u s  c o n t r a c t u r e s  o f  th e  M .P. j o i n t s  
w h ic h  w ere  h e ld  i n  60°  -  1 5 °  f l e x i o n  ( 5 t h  -  2nd f i n g e r s )  
and  i n  **5° d e v i a t i o n  t o  th e  u ln a r  s i d e .  The f i n g e r s  o f  
t h e  l e f t  hand w ere  75$ c o r r e c t i b l e  p a s s i v e l y  and t h o s e  
o f  t h e  r i g h t  hand 50$* The - g r ip s  w ere  w eak . She had  
n o  c o n s t a n t  p a in  i n  th e  w r i s t s  B ut t h e y  a ch ed  a f t e r  
a t t e m p t s  a t  h o u se w o rk . The l e f t  k n e e  seem ed a lm o s t  
n o rm a l b u t  th e  r i g h t  k n ee  was s w o l le n  and warm; p a i n l e s s  
r a n g e  90°  -  25° .

R ig h t  and l e f t  v e n t r a l  ty p e  w r i s t  s p l i n t s ,  and  
a  r i g h t  k n e e  s p l i n t ,  w ere  f i t t e d  on t h e  2 0 .9 .5 ^ *  s he w as  
i n s t r u c t e d  t o  rem ove them  f o r  th r e e  1 0  m in u te  p e r io d s  
d a i l y  f o r  a c t i v e  and p a s s i v e  e x e r c i s e s .  She t o l e r a t e d  
them  w e l l  and g a v e  th e  h i s t o r y  t h a t  sh e  w ore them  m ore 
o r  l e s s  c o n s t a n t l y .  She c o u ld  do h ou sew ork  b e t t e r  w i t h  
h e r  w r i s t s  s t a b i l i s e d  by  th e  s p l i n t s ,  and c o u ld  l i f t  h ea v y  
o b j e c t s ,  su c h  a s  k e t t l e s ,  w ith o u t  d r o p p in g  them  a s  sh e  
had o f t e n  done p r e v i o u s l y .  The r i g h t  k n ee  s p l i n t  w as  
p a r t i c u l a r l y  h e l p f u l  a t  n i g h t ,  r e d u c in g  p a in  and a l lo w in g  
b e t t e r  s l e e p .

By th e  b e g in n in g  o f  J a n u a ry  -1955 th e  w r i s t  s p l i n t  
w it h  an  e x t e n s i o n  p i e c e  f o r  p r e v e n t in g  u ln a r  d e v i a t i o n  had  
b e e n  d e v i s e d  and a l e f t  s id e d  one w as f i t t e d  on  t h e  19 . 1 . 5 5 .  
I t  h e ld  t h e  f in & e r s  a lm o s t  f u l l y  c o r r e c t e d  and  i t  w as hopfedtf 
t h a t  b y  p r o lo n g e d  w ear a perm anent im provem ent m ig h t r e s u l t .  
B y t h e  2 0 . 4 .5 5  th e  f i n g e r s  o f  th e  l e f t  hand w ere  f r e e l y  
c o r r e c t i b l e  -  f u l l y  a s  f a r  a s  u ln a r  d e v i a t i o n  w as c o n c e r n e d  
and  t o  10° -  1 5 °  o f  f l e x i o n  a t  th e  M#P#* j o i n t s .  A c t iv e  
c o r r e c t i o n  h ow evere  rem a in ed  im p o s s ib le  and on r e l e a s e  t h e



f i n g e r s  f e l l  e a c h  t o  t h e i r  o r i g i n a l  p o s i t io n * .  She s t i l l  
w o re  h e r  w r i s t  s p l i n t s  b y  d ay  and t h e  k n e e  s p l i n t  a t  
n i g h t  -  and  so m e tim e s  a l s o  b y  d a y  a s  sh e  c o u ld  w a lk  w i t h  
l e s s  p a in  w h i l e  w e a r in g  i t *

On t h e  2 9 . 1 . 5 5  sh e  r e p o r t e d  t h a t  sh e  h a d , a  
f e w  d a y s  p r e v i o u s l y ,  gon e o u t  sh o p p in g  on h e r  own w h i le  
w e a r in g  t h e  k n ee  s p l i n t .  She had b e e n  o u t  f o r  2& h ou rs*  
T h is  w as th e  f i r s t  t im e  sh e  had b e e n  o u t  o f  t h e  h o u se  
u n a id e d  f o r  3 y e a r s .  The k n ee  had a c h e d  a l i t t l e  on  
r e t u r n  hom e. On e x a m in a t io n  th e  k n ee  w as warm and  
sh ow ed  a  l i t t l e  e f f u s i o n .  E .S .R .  w as 3 5  nims. i n  t h e  1 s t .  
h o u r . H er c o n d i t i o n  c o n t in u e d  t o  im p rove  s l o w ly .  The 
w r i s t  j o i n t s  becam e l e s s  p a i n f u l  and sh e  c o u ld  l e a v e  o f f  
h e r  s p l i n t s  d u r in g  th e  d ay  w it h o u t  i l l  e f f e c t .  I t  w as 
d e c id e d  t o  t r y  a new  ty p e  o f  hand s p l i n t  t o  h o ld  th e  
f i n g e r s  o f  t h e  l e f t  hand i n  t h e i r  c o r r e c t  p o s i t i o n ,  ( s e e  
p h o t o g r a p h ) .  T h e se  s t i l l  f e l l  i n t o  t h e i r  o r i g i n a l  p o s i t i o n  
o n  r e m o v a l o f  th e  w r i s t  and f i n g e r  s p l i n t s ,  th o u g h t  t h e y  
w e r e  now p e r f e c t l y  " lo o s e "  t o  p a s s i v e  m ovem ent. E .S .R .  
w as 25mms. i n  th e  1 s t .  h o u r .

B e tw een  th e  2 0 .1 0 .5 ?  and t h e  l i f . 1 2 . 5 5  sh e  had 
t h r e e  i n j e c t i o n s  o f  H y d r o c o r t is o n e  i n t o  th e  r i g h t  k n ee  
j o i n t  i n  an a t te m p t  t o  c l e a r  up th e  r e s i s u a l  s l i g h t  
a c t i v i t y  w h ic h  w as p r e v e n t in g  h er  from  d i s c a r d in g  th e  
k n e e  s p l i n t .  T h ese  i n j e c t i o n s  had n o  e f f e c t  a t  a l l ,  
e i t h e r  o b j e c t i v e l y  o r  s u b j e c t i v e l y .  She t h e r e f o r e  
c o n t in u e d  t o  w ear t h e  k n ee  s p l i n t  e a c h  n i g h t  and som e
t im e s  d u r in g  t h e  d a y .

By t h e  8 . 2 . 5 6  s i g n s  o f  a c t i v i t y  had d is a p p e a r e d  
fro m  t h e  r i g h t  k n e e  j o i n t .  T h ere  w as n o  h e a t  o r  f l u i d  
and i t  had a  p a i n l e s s  r a n g e  o f  1 0 0 °  -  1 0 ° .  No abnorm al 
m ovem ent w as d e t e c t e d .  She w as i n s t r u c t e d  t o  l e a v e  o f f  
t h e  s p l i n t  w h en ev er  sh e  c o u ld ,  p r o v id e d  t h a t  t h e  p a in  
d id  n o t  r e c u r .

On t h e  11* *+• 56 sh e  g a v e  t h e  h i s t o r y  t h a t  sh e  
h ad  w orn n o n e  o f  th e  s p l i n t s  f o r  t h r e e  w e e k s . On 
e x a m in a t io n  n e i t h e r  k n ee  show ed s ig n s  o f  a c t i v i t y  and  
b o t h  had a  p a i n l e s s  r a n g e  o f  1 0 0  -  1 0  .  She c o u ld
w a lk  w e l l  w it h o u t  a i d s .  The w r i s t  j o i n t s  a p p e a r e d  i n a c t i v e  
and sh e  had n o  c o m p la in t  o f  p a in .  By t h i s  d a te  sh e  had  
c o n s t a n t l y  w orn s p l i n t s  w h ic h  had h e ld  th e  f i n g e r s  o f  th e  
l e f t  hand a lm o s t  f u l l y  c o r r e c t e d  f o r  f i f t e e n  m o n th s . I t  
w as d i s a p p o in t in g  t h a t  t h e r e  w as a b s o lu t e ly ~ n o  im p rovem ent 
i n  t h e  d e g r e e  o f  u ln a r  d e v ia t i o n  d e fo r m ity  w hen th e  
c o r r e c t i n g  f o r c e  ( t h e  s p l i n t )  w as rem oved . She c o u ld  
n o t  a c t i v e l y  im p rove t h e i r  p o s i t i o n  i n  th e  s l i g h t e s t ,
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even though f u l l  passive correction  could be 
obtained with a very l ig h t  pressure* I  have been 
unable to  find  any published report of the e f fe c t  of such 
a prolonged correction  of ulnar deviation of the fingers  
in  chronic rheumatoid a r th r it is ,  but i t  would seem 
from the facts of th is  case that such a deformity, once 
allowed to  become fixed  by so ft  t issu e  contracture 
cannot be corrected by means o f an appliance. I t  i s  
in te re stin g  to compare the lack of re su lts  in  th is  case 
w ith the ex ce llen t prophylactic e f fe c t s  of th is  type 
o f sp lin t  in  early  cases of rheumatoid a r th r it is  with  
M.P., jo in t  d isten sion  and a commencing tendancy to  
d ev ia tion . (Case fcj ) #

Between September and December 195k th is  
p atien t received  heat and exerc ises for her knees.
From then onwards she received no treatment apart 
from codeine and sp lin ting* (and the three unproductive 
hydrocortisone in je c t io n s ) . I  think i t  might fa ir ly  
be said  that the w rist sp lin ts  improved her work 
capacity  throughout the period of observation, and that 
the knee sp lin t  reduced pain and prevented further flex io n  
deformity o f the righ t knee u n til she obtained a natural 
rem ission towards the end of the course of treatment.



CASE No. 27.

X I I

M&* kB years.

S e x .  F e m a le .

O c c u p a t io n .  H o u s e w ife ,  

r r m i i e a l  A c c o u n t .

F o l lo w in g  i n t e r m i t t e n t  e p i s o d e s  o f  j o i n t  p a in  
f o r  t h r e e  y e a r s  sh e  d e v e lo p e d  an a c u t e  p o l y a r t h r i t i s  i n  
H ay 1952"* She w a s a d m it te d  t o  h o s p i t a l  on  t h e  2 0 . 5 .5 2  
w h e re  sh e  w as t r e a t e d  w i t h  C o r t is o n e *  At t h a t  t im e  t h e  
f i n g e r s ,  w r i s t ,  k n ee  and a n k le  j o i n t s  w ere  s w o l le n  ad d  
hot*: The E * S .B . w as T in a s ,  i n  t h e  1 s t .  h o u r . H er  
c o n d i t i o n  r e sp o n d e d  w e l l  t o  C o r t is o n e  b u t  w hen i t  w as 
s t o p p e d  on  t h e  1 2 .6 * 5 2  sh e  had an e x a c c e r b a t io n  o f  
sym ptom s and s ig n s *  She w as th e n  p u t  on  "H Srocrisin*1 
b u t  t h i s  w as s to p p e d  a f t e r  one w eek  b e c a u s e  o f  l e u k o p o e n ia .  
From t h e n  on  sh e  r e c e i v e d  o n ly  a s p i r i n .

She w as t r e a t e d  a s  an O u t - P a t ie n t  from  t h e  t im e  
o f  d i s c h a r g e  ( 1 3 * 6 .5 2 )  and B u t a z o l i d i n  w as added  t o  h er  
a s p i r i n  th e r a p y *  The fo rm er  h e lp e d  g r e a t l y  i n  r e d u c in g  
p a in  and  h e r  g e n e r a l  h e a l t h  im p roved *  A f t e r  f o u r t e e n  
m o n th s  t r e a t m e n t  w i t h  t h i s  drug  i t  w as s to p p e d  b e c a u s e  
o f  an  e p i s o d e  o f  a c u t e  ab d om in a l p a in  l a s t i n g  f o u r  d a y s*
T he p a in  c e a s e d  a f t e r  s t o p p in g  th e  B u t a z o l id in *  From t h i s  
t im e  (F e b r u a r y  1 9 5 ^ )  onw ards h e r  m ain  d i s a b i l i t y  w a s c a u s e d  
b y  p a in  i n  t h e  h an d s and w r i s t s ,  t h i s  b e in g  in c r e a s e d  b y  
u s in g  h e r  h an d s*  B ange o f  m ovem ent a t  w r i s t  j o i n t s  s -

B i g h t i -  F l e x i o n  6 o 2  E x te n s io n  W®
L e f t  a -  F l e x io n  7 0 °  E x t e n s io n  2 ? °

On t h e  1 7 * 1 1 * 5 ^  v e n t r a l  w r i s t  s p l i n t s  w ere  made
f o r  b o th  w r i s t s  and i t  w as hoped  t h a t  t h e s e  w o u ld  s t a b i l i s e  
h e r  w r i s t s  and so  r e d u c e  p a in .  T h is  hope w as r e a l i s e d  
a n d  t h e  p a t i e n t  w ore them  e a c h  d ay*  D u rin g  t h e  n e x t  s e v e n  
m o n th s  sh e  rem a in ed  w e l l  w i t h  o n ly  m ild  i n t e r m i t t e n  p a in  
i n  v a r i o u s  j o i n t s .  She c o n t in u e d  t o  ta k e  a s p ir in *

On the 2 9 *6*55 I noticed that the metacarpo
phalangeal jo in ts  of both hands were a l i t t l e  swollen and 
that a tendency to  ulnar deviation of the fin gers was
commencing. A p a ir  o f  w r i s t  and f i n g e r  s p l i n t s  f o r  p r e v e n t io n  co m m en cin g .n  fflade and ghe wag l n s t r u c t e d  t o  w ear them

e a c h  n i g h t  and d u r in g  th e  day a l s o  when sh e  w as n o t  
a c t i v e l y  e n g a g e d  i n  h o u sew o rk . The S .  S .B . a t  t h i s  t im e  
w a s 57tams. i n  t h e  1 s t .  h o u r .. She a l s o  c o m p la in e d  o f  
som e i n c r e a s e  o f  p a in  i n  many j o i n t s  and B u t a z o l i d i n e



t h e r a p y  w a s t h e r e f o r e  recom m en ced , 0 . 2  Gins. b .d *  H er  
j o i n t  p a in s  Im proved  th o u g h  t h e  d i s e a s e  r e m a in e d  a c t i v e :  
t h e  E .S .R .  on  t h e  1 ^ .9 *  5 5  w as 72m m s. I n  t h e  1 s t .  h o u r .
No u ln a r  d e v i a t i o n  had d e v e lo p e d .

_  , 2 6 . 1 0 .5 ?  t h e  W .S * e .s  d ro p p ed  t o  1 .5 0 0  and
B u t a z o l i d i n e  w as s to p p e d .  F o r t u n a t e ly  a c t i v i t y  w as h y  
t h e n  l e s s  e v i d e n t  i n  h er  j o i n t s  and n o  g r e a t  i n c r e a s e  i n  
p a i n  r e s u l t e d .  She c o n t in u e d  t o  w ear b o th  p a i r s  o f  s p l i n t s  
a s  d i r e c t e d  and on  t h e  2 1 .1 2 .5 5  i t  w as fo u n d  on e x a m in a t io n  
t h a t  u ln a r  d e v i a t i o n  had b e e n  e n t i r e l y  p r e v e n t e d .  The 
r a n g e  o f  m ovem ent a t  th e  w r i s t  j o i n t s  w as g o o d » -

P^§&t s -  S - e34 on  E x t e n s io n  5 0 ?
L e f t s -  F l e x io n  y 0 °  E x te n s io n

A b d u c t io n ,  a d d u c t io n ,  s u p in a t io n  and p r o n a t io n  show ed  a  
n o r m a l r a n g e .  The S .S .B .  w as 31mms. i n  t h e  1 s t .  h o u r .
The W .B .G f s  w ere  ^ ,6 0 0 .  and sh e  w as p u t b a ck  on B u t a z o l i d i n e  
0 . 2  :Gms. , b . d .  a s  sh e  s x i l l  had some p a i n .

On t h e  2 . 1 . 5 6  th e  B .S .B .  w as 80mms. i n  t h e  1 s t .  
h o u r  b u t  th e  j o i n t s  show ed l i t t l e  a c t i v i t y .  On t h e  
2 9 * 2 .5 6  t h e  B .S .R .  w as 93mms. i n  th e  1 s t .  hour and sh e  had  
a  t o r e  t h r o a t .  The W.B.G* s  w ere  2 ,1 0 0 .  B u t a z o l i d i n e  w as  
a g a in  s t o p p e d .

H er g e n e r a l  c o n d i t io n  im p roved  so o n  a f t e r  and on  
t h e  d a t e  o f  my l a s t  e x a m in a t io n  o f  th e  p a t i e n t  ( ^ .^ .5 6 )  
h e r  g e n e r a l  h e a l t h  w as g o o d  and h e r  j o i n t s  w ere  n o t  
t r o u b le s o m e .  She w as t a k in g  o n ly  a s p i r i n .  T h ere w as n o  
u ln a r  d e v i a t i o n  o f  t h e  f i n g e r s  and th e  a n g e  o f  w r i s t  j o i n t  
m ovem ent r e m a in e d  e q u a l ly  g ood  t o  t h e  f i n d i n g s  on  th e  
2 1 . 1 2 . 5 5 .  The l i n i n g  o f  t h e  s p l i n t s  r e q u ir e d  r e n e w a l .

From th e  t im e  sh e  w as f i t t e d  w i t h  s p l i n t s  on  
t h e  1 7 . 1 1 . 5b u n t i l  th e  l a s t  e x a m in a t io n  on  th e  ab ove d a t e  
sh e  had  r e c e i v e d  o n ly  one m onths t r e a tm e n t  w i t h  p h y s io 
t h e r a p e u t i c  m eth o d s  I wax and e x e r c i s e s  t o  h an ds and w r i s t s )  
i n  F e b r u a r y  1 955*

To sum m arise th e  ab ove a c c o u n t  — a  p a t i e n t  w it h  
a c t i v e  j o i n t  d i s e a s e  w hose w r i s t  j o i n t s  w ere  s t a b i l i s e d  
i n  a  g o o d  p o s i t i o n  f o r  one y e a r  and f i v e  m on th s m a in ta in e d  
an  e x c e l l e n t  ra n g e  o f  j o i n t  m ovem ent. The same p a ir  o f  
s p l i n t s  w e r e  u se d  e v e r y  d ay and a t  t h e  en d  o f  t h e  p e r io d  
o f  o b s e r v a t io n  had s u f f e r e d  n o  d a m a g e .a n d  w e r e s t i l l  
s e r v i c e a b l e  th o u g h  th e  p o l y u r e t h a n e l i n i n g v a s  som ew hat
d e t e r i o r a t e d  and a f r e s h  l i n g  had t o  b e  p u t  i n  b o th  w r i s t  
sp lin ts . U ln a r  d e v i a t i o n  w h ich  had j u s t  b egu n  t o  d e v e lo p



o n  t h e  29*6 .5 5  w as a b a te d  b y  a  p a ir  o f  s p l i n t s  d e s ig n e d  
t o  p r e v e n t  t h i s  (P a g e  11*1 )  and o v e r  t h e  n x t  t e n  m on th s  
t h e y  w e r e  s u c c e s s f u l  i n  c o n t r o l l i n g  t h i s  t e n d a n c y  i n  
s p i t e  o f  c o n t in u e d  a c t i v i t y  i n  t h e  m e ta c a r p p -p h a la n g e a l  
j o i n t s *  W hereas t h e  w r i s t  j o i n t s  m ig h t  c o n c e iv a b ly  
h a v e  m a in t a in e d  t h e i r  m o b i l i t y  b y  o t h e r  m eth o d s  o f  
t r e a t m e n t  I  f e e l  su r e  from  e x p e r ie n c e  o f  c a s e s  d e v e lo p in g  
d e v i a t i o n  o f  t h e  f i n g e r s  t h a t  t h i s  d e f o r m it y  w o u ld  h ave  
o c c u r r e d  w it h o u t  t h e  c o n s t a n t  c o r r e c t i n g  f o r c e  o f  t h e  
a p p l ia n c e s *  ( S e e  a l s o  C a se s  iq  ̂ 2_f+)

H er p a in  r e sp o n d e d  w e l l  t o  B u t a z o l i d i n e  b u t  
t h i s  d ru g  had t o  b e  s to p p e d  on s e v e r a l  o c c a s io n s  b e c a u s e  
o f  e i t h e r  g a s t r i c  syptO m s o r  le u k o p o e n ia *  C o r t is o n e  
had  b e e n  e f f e c t i v e  i n  t h e  a c u te  s t a g e  o f  h e r  i l l n e s s  i n  
1 9 5 2  b u t  a  r eb o u n d  phenom ena on  s to p p in g  i t  had o f f s e t  
t h e  b e n e f i t  o b t a in e d .



£&&•' 55 years.
S e x .  F e m a le .

O c c u p a t io n .  H o u s e w ife .

C l i n i c a l  A c c o u n t .

She had s u f f e r e d  from  rh e u m a to id  a r t h r i t i s  
f o r  Xh y e a r s  and b y  S ep tem b er 195*+ had s e v e r e ,  m u l t ip l e  
j o i n t  d e s t r u c t i o n .  Her m ain  d i s a b i l i t i e s  w ere  p a in  i n  
t h e  w r i s t s  and f i n g e r s  and i n  b o th  k n e e s .  She c o u ld  
w a lk  o n l y  a  fe w  y a r d s  w i t h  th e  a id  o f  tw o s t i c k s .  P a in  
t r o u b l e d  h e r  m a in ly  a t  n i g h t .  She w as f i t t e d  w i t h  
v e n t r a l  w r i s t  s p l i n t s  and s p l i n t s  f o r  b o th  k n e e s  on  t h e  
8 . 9 .  5*+.

She w o re  t h e s e  a p p l ia n c e s  f o r  t h e  n e x t  e i g h t e e n  
m o n th s  -  w r i s t  and k n ee  s p l i n t s  a t  n i g h t  and t h e  w r i s t  
s p l i n t s  o n ly  b y  d a y . At t h e  en d  o f  t h a t  t im e  sh e  g a v e  
t h e  h i s t o r y  t h a t  h e r  p r e v i o u s ly  s e v e r e  p a in  had b e e n  
m uch l e s s e n e d  w h i le  w e a r in g  them  and t h a t  t h e  s t a b i l i t y  
im p a r te d  t o  h e r  w r i s t  had e n a b le d  h e r  t o  u s e  h e r  h an ds  
m ore d u r in g  t h e  d ay  w ith o u t  th e  d e v e lo p m e n t o f  p a in .
No o b j e c t i v e  c l i n i c a l  im provem ent w as n o t e d .

B o r in g  th e  p e r io d  o f  o b s e r v a t io n  t h r e e  a t te m p ts  
w e r e  made t o  p u t  h e r  on  B u t a z o l id in *  The f i r s t  tw o w ere  
d i s c o n t i n u e d  b e c a u s e  sh e  s a id  i t  made h er  f e e l  i l l .  On 
t h e  t h i r d  a t te m p t  ( b e g in n in g  on  th e  7*11  *55) sh e  t o l e r a t e d  
i t  b e t t e r  and d e r iv e d  c o n s id e r a b le  e a s e *  I t  w as s to p p e d  
o n  t h e  7 * 2 .5 6  a s  a  r o u t in e  W*B*C., c o u n t r e v e a le d  a  
l e u k o p o e n ia . .

When I  l a s t  saw  h e r  on t h e  2 8 * 3 .5 6  t h e  s p l i n t s  
w e r e  s t i l l  i n  e x c e l l e n t  c o n d i t i o n ,  th o u g h  t h e  p o ly u r e th a n e  
l i n i n g  had  d i s c o lo u r e d  w i t h  u s a g e  t o  a  dun c o lo u r  -  b u t  
w a s o t h e r w is e  s a t i s f a c t o r y *  She had fo u n d  them  c o m fo r ta b le  
en o u g h  t o  w ear  a l l  fo u r  s p l i n t s  e a c h  n ig h t  th r o u g h o u t  t h e  
e i g h t e e n  m on th s o f  o b s e r v a t io n ,  and th e  w r i s t  s p l i n t s  a l s o  
d u r in g  t h e  d a y .



& £• 58 years*
S e x .  F em ale*

O c c u p a t io n .  H o u s e w ife .

C L in ic a l  A c c o u n ts

T h is  p a t i e n t  had had i n c r e a s i n g l y  s e v e r e  
r h e u m a to id  a r t h r i t i s  f o r  t e n  y e a r s *  When f i r s t  s e e n  
( 1 h> 9 * 5 10  h e r  h a n d s and w r i s t s  w ere  p a r t i c u l a r l y  t r o u b le 
som e* B o th  w r i s t  j o i n t s  and c a r p i  w ere  m o d e r a te ly  
s w o l l e n  and f e l t  warm t o  th e  to u c h *  The r a n g e  o f  a c t i v e  
m ovem ent i n  t h e  r i g h t  w r i s t  w a s* -  e x t e n s io n  0 ° ,  f l e x i o n  2 5 ° .  
I n  t h e  l e f t  w t l s t  i t  w a s* -  e x t e n s io n  5 °  and f l e x i o n  2 0 ?  
S u p in a t io n  and p r o n a t io n  w ere r e s t r i c t e d  t o  a  6 0 °  -  8 0 Ga r c .  
T he f t .P .  and  I .P *  j o i n t s  o f  th e  f i n g e r s  w e r e  l e s s  a c u t e l y  
in v o l v e d  and th e  g r i p s  w ere  f a i r *  The k n e e s  w ere  a l s o  
p a i n f u l  and e x t e n s i o n  i n  b o th  w as l i m i t e d  t o  35^  .  The 
E *S.R * w a s *f5n®s. i n  th e  1 s t .  h o u r .

On t h e  23*9* 51* v e n t r a l  w r i s t  s p l i n t s  w ere  m ade.
She w o re  them  m ore o r  l e s s  c o n s t a n t l y  and fo u n d  them  o f  
m o s t  h e lp  i n  b ed  a t  n ig h t  and when d o in g  h o u se w o rk , p a in  
b e in g  d im in i s h e d  i n  b o th  c ir c u m s t a n c e s .

Some t h r e e  m on th s l a t e r ,  d e s p i t e  c o n t in u e in g  
a c t i v i t y  i n  m o st j o i n t s ,  and a  p e r s i s t e n t l y  r a i s e d  S .S .R  -  
60mms. i n  t h e  1 s t .  h o u r , t h e  ra n g e  o f  a c t i v e  m ovem ent 
a t  t h e  w r i s t  j o i n t s  had im p roved  t o  1 0 °  e x t e n s i o n  and  
% G f l e x i o n  on  t h e  l e f t  and 30°  e x t e n s io n  and 3 y  f l e x i o n  
o n  t h e  r i g h t *  She had r e c e iv e d  n o  o t h e r  l o c a l  tr e a tm e n t  
f o r  t h e s e  j o i n t s  d u r in g  t h a t  tim e*

B y t h e  6 . 6 . 5 5  t h e r e  w as a f u r t h e r  g a in  o f  
1 5 °  -  2 0 °  i n  f l e x i o n  a t  b o th  w r i s t  j o i n t s *  e x t e n s o r  r a n g e  
r e m a in in g  u n a l t e r e d .  On th e  5 * 1 0 * 5 5  sh e  w as a b le  t o  
r e p o r t  t h a t  h e r  w r i s t s  g a v e  h e r  v e r y  l i t t l e  t r o u b le  and  
t h a t  sh e  c o u ld  l e a v e  o f f  th e  s p l i n t s  f o r  c o n s id e r a b le  
p e r i o d s  w it h o u t  r e c u r r e n c e  o f  p a in .  The S .S .R .  on  t h a t  
d a t e  w as 66mms. i n  th e  1 s t .  h o u r . H er k n e e s  w ere  
b eco m in g  i n c r e a s i n g l y  p a in f u l  and a p a ir  o f  p fc ly th e n e -  
p o ly u r e t h a n e  k n e e  s p l i n t s  w ere made on th e  9 * 1 1 .5 5  b y  
t h e  P h y s io th e r a p y  S t a f f *

From th e n  on  sh e  w ore h er  k n e e  s p l i n t s  e a c h  n ig h t  
w i t h  some r e l i e f  o f  p a in .  Her w r i s t  s p l i n t s  sh e  w ore  
w hen p a in  w as tr o u b le so m e  i n  t h o s e  j o i n t s *



A t t h e  t im e  o f  my l a s t  e x a m in a t io n  (3 .* f* .56 )  
s h e  had w orn  t h e  w r i s t  s p l i n t s  f o r  on e y e a r  and s i x  
m onths.*  The k n e e  s p l i n t s  sh e  had w orn f o r  some f i v e  
m on th s*  T h e se  a p p l ia n c e s  had s u s t a in e d  n o  damage d u r in g  
t h a t  p e r i o d  o f  t im e  and t h e  m o u ld s r em a in e d  t h e  same 
a s  w hen f i r s t  m ad e. The l i n i n g s ,  a s  u s u a l l y  o c c u r s ,  
r e q u i r e d  r e p l a c i n g  i n  th e  w r i s t  s p l i n t s  a t  t h e  en d  o f  
n i n e  m o n th s . T h t o f  th e  k n e e  a p p l ia n c e s  w as s t i l l  i n  
r e a s o n a b ly  g o o d  o r d e r  a f t e r  f i v e  m o n th s .

D u r in g  t h e  p e r io d  o f  o b s e r v a t io n  sh e  r e c e i v e d  
o n l y  c o d e in e  c o .  i n  t h e  way o f  d r u g s . She had s e v e r a l  
c o u r s e s  o f  h e a t  and e x e r c i s e s  f o r  h er  k n e e s  b u t  th e  
w r i s t s  r e c e i v e d  n o  tr e a tm e n t  a p a r t  from  th e  s p l i n t s .  I  
t h i n k  i t  i s  p r o b a b le  t h a t  th e  im provem ent i n  j o i n t  
r a n g e  a t  t h e  w r i s t s  w as a r e s u l t  o f  t h e  l o c a l  r e s t  o f  
t h e s e  in f la m e d  j o i n t s  b y  m eans o f  t h e s e  a p p l ia n c e s *
The p a t i e n t  h e r s e l f  w as i n  n o  d ou b t t h a t  t h e y  had g r e a t l y  
r e l i e v e d  h e r  p a i n .



CASE No. 30-

•J-7 7

Occupation*

68 y e a r s *

Female*

Housewife*

C lin ic a l Accountft

She had s t i f f e r e d  from  r h e u m a to id  a r t h f i t i s  f o r  
l o  y e a r s *  By 1955 t h e r e  w as g r o s s  d e s t r u c t i o n  o f  many 
j o i n t s .  She had a J u d e t  a r t h r o p la s t y  o f  th e  l e f t  h ip  
i n  1 9 5 ^  and a  c o m p r e s s io n  a r t h r o d e s i s  o f  t h e  r i g h t  k n ee  
i n  t h e  stip e  y e a r .

When I  f i r s t  saw her on the 21*9.55 her main 
complaint was of severe and constant pain in  both elbows 
and o f pain and paraesthesi* in  the l e f t  uMar nerve 
d istr ib u tio n . On examination both elbow jo in ts  were 
found to  be distended with effusion  (see photograph).
The ange of active movement in  the right was between 
110 and 50 and in  the l e f t  between 100°and *+5 •
Passive f lex io n  or extension beyond these lo c i  produced 
severe pain* There was a great deal of abnormal la te r a l  
movement in  both jo in ts . Despite the symptoms of l e f t  
ulnar nerve involvement there was no c lin ic a l evidence 
o f lo c a lis e d  wasting in  the muscles innervated by that 
nerve. The E.S.B. was 55mms. in the 1 s t . hour

B e tw e e n  th e  21.9*55 and th e  2^.*f.56 sh e  had  
a  s e r i e s  o f  a s p i r a t i o n s  o f  b o th  e lb o w  j o i n t s  ( n o t  a lw a y s  
v e r y  p r o d u c t iv e )  w it h  r e p la c e m e n t  b y  2 .0  c c * s  o f  H ydro
c o r t i s o n e .  F iv e  su c h  p r o c e d u r e s  w ere c a r r ie d  o u t  on th e  
l e f t  e lb o w  and fo u r  on th e  r i g h t .  On n o  o c c a s io n  d id  sh e  
o b t a in  m uch r e l i e f  o f  p a in ,  th e  l o n g e s t  p e r io d  o f  r e l i e f  
w a s 3  d a y s  and t h i s  seem ed  m a in ly  due t o  th e  f a c t  t h a t  
o n  t h a t  o c c a s io n  a  c o n s id e r a b le  q u a n t i t y  o f  g e l a t i n o u s  
e f f u s i o n  (20 e c s . )  w as w ith d ra w n . The e f f u s i o n  w ith d ra w n  
w a s a lw a y s  t h i c k  t e n a c io u s  m a t e r ia l  and u s u a l l y  o f i ly  some 
5*0fccs. w as o b t a in e d .  I t  ap p ea red  t h a t  th e  j o i n t c c a v i t y  
w a s l o e u l a t e d .  I n j e c t i o n s  o f  H y d r o c o r t is o n e  seem ed t o  
make n o  d i f f e r e n c e  s u b j e c t i v e l y  and n o  o b j e c t i v e  im p ro v e
m en t i n  j o i n t  ra n g e  o r  r e d u c t io n  i n  s i z e  o f  th e  e f f u s i o n  
w a s n o t e d .

P a in  i n  th e  e lb o w s  w as p a r t i c u l a r l y  tr o u b le s o m e  
a t  n i g h t  a n d , i n  t h e  hope o f  r e d u c in g  i t ,  a  p a ir  o f  e lb o w  
s p l i n t s  w ere  made on t h e  1 .11 .55 . (see p h o to g r a p h ) .  She
w o re  t h e s e  e v e r y  n ig h t  and p a r t  ° f  t h e y ^ e r ^ o f

g r e a t  have a  good  n ig h t -  s  r e s t .



1*1%

On the 16.12.55 a l e f t  knee sp lin t was made of 
strengthened l A o ” polythene and 3/16tti polyurethane* This 
weighed 12ozs. and she found i t  lig h t  and comfortable to  
wear. I t  was quite strong enough to prevent movement of 
the knee jo in t  outside i t s  p a in less range.

When la s t  seen on the 2lf . lf*,56 a l l  these appliances 
were in  good order and required no attention* (Photograph 
o f appliances on Page n lf .*  )

During the period of observation Butazolidine 
therapy was tr ied  on two occasions. On both, she developed 
an a lle r g ic  rash and stom atitis within ten days of admini
s tra tio n  of th is  drug and cessation  of treatment was 
necessary . Calcium aspirin  was therefore used* She 
received  no physiotherapy while under my care.



CASE No. 31.

J g e *  69 y e a r s *

S e x .  F em ale*

O c c u p a t io n .,  H o u s e w ife ,

C l i n i c a l  A c c o u n ts

She p r e s e n t e d  a s  a  c a s e  o f  c h r o n ic  r h e u m a to id  
a r t h r i t i s  o f  1 m- y e a r s  d u r a t io n  when f i r s t  s e e n  on  t h e  
21*9*>5h’* H er r i g h t  s h o u ld e r ,  r i g h t  k n e e  and b o th  w r i s t s  
w e r e  t h e  m o st tr o u b le s o m e  j o i n t s  a t  t h a t  t im e .  T h e r e s a s  
s w e l l i n g  and h e a t  i n  b o th  w r i s t  j o i n t s ,  w i t h  p a in  on  
m o v em en t. The g r i p s  w ere  w ea k . The M .P . and I . P .  j o i n t s  
sh ow ed  some a c t i v i t y  and t h e r e  w as a  3 0 °  u ln a r  d e v i a t i o n  
o f  t h e  f i n g e r s  a cco m p a n ied  b y  some 25°  -  30°  f l e x i o n  
d e f o r m it y  a t  th e  m e d ia l  t h r e e  M .P* j o i n t s .  The u ln a r  
d e v i a t i o n  com p on en t w as a lm o s t  f u l l y  c o r r e c t i b l e  p a s s i v e l y .  
The r i g h t  k n e e  show ed  a  m o d era te  am ount o f  e f f u s i o n  and  
w a s warm t o ^ t h e  t o u c h ,  m ovem ent b e in g  r e s t r i c t e d  b y  p a in  
t o  8 0 °  -  1 5 °  -  8 0 ° .  W alk in g  w as p a in f u l*

A p a ir  o f  v e n t r a l  w r i s t  s p l i n t s  and a  r i g h t  
k n e e  s p l i n t  w ere  made on  t h e  21.9*5h-« Two m on ths l a t e r  
s h e  r e p o r t e d  t h a t  h e r  w r i s t  j o i n t s  w ere  much l e s s  p a i n f u l  
s i n c e  w e a r in g  t h e  s p l i n t s ,  and a l s o  t h a t  h er  r i g h t  k n ee  
w a s l e s s  t r o u b le s o m e  a t  h i g h t .  She had t r i e d  w a lk in g  
w i t h  t h e  s p l i n t  on  b u t  th o u g h  i t  r e l i e v e d  p a in  i n  t h e  k n e e  
i t  had c a u s e d  h e r  h ip  j o i n t  t o  ach e*  She a t t r i b u t e d  t h i s ,  
p r o b a b ly  c o r r e c t l y ,  t o  t h e  in c r e a s e d ,  s t r a i n  on  t h e  h ip  
w h llfe  w a lk in g  w i t h  an  e x te n d e d  knee*.

S he c o n t in u e d  t o  w ear t h e s e  a p p l ia n c e s  w i t h  
s u b j e c t i v e  b e n e f i t  u n t i l  Ju n e 1 9 5 5  when I  d e c id e d  t o  t r y  
t h e  e f f e c t  o f  t h e  m ore r e c e n t l y  e v o lv e d  s p l i n t  f o r  
p r e v e n t io n  o f  u ln a r  d e v i a t i o n  o f  th e  f in g e r s * .  T h ese  
w e r e  f i t t e d  a t  t h e  b e g in n in g  o f  t h a t  m onth* She w as  
i n s t r u c t e d  t o  w ear  them  a t  n i g h t  a lw aysr and d u r in g  th e  
d a y  w h e n e v er  p o s s i b l e .

She c o n t in u e d  t o  w ear a l l  h e r  s p l i n t s  u n t i l  t h e  
e n d  o f  A p r i l  1 9 5 6 .  By t h a t  t im e  sh e  had w orn h e r  w r i s t  
s p l i n t s ,  and  k n e e  s p l i n t ,  f o r  on e  y e a r  and s e v e n  m on th s*
The u ln a r  d e v i a t i o n  s p l i n t  sh e  had u s e d  f o r  e l e v e n  m o n th s .  
A lth o u g h  t h e r e  w as n o  m arked im provem ent i n  j o i n t  r a n g e  
a t  e i t h e r  w r i s t  o r  k n e e ,  n o  f l e x i o n  d e f o r m it y  had b e e n  
p e r m it t e d  i n  t h e  fo r m e r , and th e  l a t t e r  had b e e n -m a in ta in e d



a t  1 ? °  K (S h e  c o u l d ,  i n  f a c t ,  e x t e n d  b o t h  w r i s t s  
som e 2 0 °  ) .

T he u ln a r  d e v i a t i o n  had n o t  im p ro v ed  a t  a l l  
i n  s p i t e  o f  t h e  lo n g  p e r io d  o f  c o r r e c t i o n  and on  rem o v a l 
o f  t h e  s p l i n t  t h e  f i n g e r s  s l i p p e d  m e d i a l l y  t o  t h e i r  
o r i g i n a l  p o s i t i o n *  The l a c k  o f  im p rovem en t i n  t h i s  
c a s e ,  a s  i n  C a se 3 -G , s u g g e s t s  t h a t  o n c e  d e v i a t i o n  h a s  
becom e e s t a b l i s h e d  m e c h a n ic a l  c o r r e c t i o n  i s  o f  n o  a v a i l .

I n  t h i s  c a s e ,  a s  i n  t h e  o t h e r s ,  i t  ca n  b e  
s a i d  o f  t h e  s p l i n t s  t h a t  t h e  p a t i e n t  w as p l e a s e d  t o  
w ear them  f o r  a  v e r y  lo n g  p e r io d  o f  t im e ,  and fo u n d  
them  b e n e f i c i a l *  A p a rt from  some a t t e n t i o n  t o  th e  
l i n i n g  t h e  a p p l ia n c e s  d id  n o t  d e t e r i o r a t e  i n  any way*

B u t a z o l i d i n e ,  0 * 2  G m s* ,b .d *  w as g iv e n  t o  t h i s  
p a t i e n t  th r o u g h o u t  t h e  t im e  o f  o b s e r v a t io n .  I t  w as  
t a k e n  a f t e r  m e a ls  and w i t h  M i s t .  m ag. t r i s i l .  co *  I t  
p r o d u c e d  n o  i l l  e f f e c t s  i n  h e r  c a s e  -  on e  o f  t h e  fe w  
who t o l e r a t e d  i t  f o r  su c h  a  p r o lo n g e d  p e r i o d .  T h ere  i s  
n o  d o u b t  t h a t  i t  r e l i e v e d  h e r  p a in  s i n c e  d u r in g  one  
p e r i o d  o f  tw o  w eek s  w hen i t  w as s u sp e n d e d  sh e  e x p e r ie n c e d  
an  e x a c c e r b a t io n *



I g e *  k2 y e a r s *

SiSS* F em ale*

O c c u p a t io n *  P r e s s  O p e r a to r  i n  a  f a c t o r y *

Case H istory*

She c o m p la in e d  o f  p a in  i n  t h e  lu m b ar s p in e  
o f  t h r e e  w e e k s  d u r a t io n  w hen f i r s t  s e e n  on  t h e  1 7 . 9 .5 ^ .  
On e x a m in a t io n  m ovem ent o f  t h e  p a r t  w as f r e e  o f  p a in  
and had  a  n o rm a l r a n g e .  The l e f t  k n e e  J e r k  w as l e s a  
e a s i l y  o b t a in e d  th a n  t h e  r ig h t *  X -r a y s  r e v e a le d  
n a r r o w in g  o f  d i s c  s p a c e s  L* 3 & *f, and L.k  & 5 .  T h is  
w a s a s s o c i a t e d  w i t h  o s t e o p h y t o s i s  and w as c l e a r l y  o f  
l o n g  s ta n d in g * . No h i s t o r y  o f  in j u r y  w as o b t a in a b le .

She w as o r d e r e d  a  c o u r s e  o f  s h o r t  w ave  
d ia th e r m y  t o  t h e  lu m b ar s p in e  and e x t e n s i o n  e x e r c i s e s *  
B y t h e  2o*9«5*t sh e  r e p o r t e d  t h a t  p a in  w as much l e s s .  
T r e a tm e n t w as su sp en d ed *

On t h e  1 9 . 1 0 .5 ^  sh e  r e t u r n e d  c o m p la in in g  o f  
r e c u r r e n c e  o f  t h e  p a in *  T h ere  w as some p a i n ,  t h i s  
t im e ,  on  f u l l  f l e x i o n  o f  th e  s p in e .  The l e f t  k n ee  
j e r k  w as a b s e n t .  I t  a p p e a r e d  t h a t  a  p r o la p s e d  i n t e r -  
v e r t e b r a l  d i s c  w as p r e s e n t  c a u s in g  l o c a l  p r e s s u r e  and  
p r e s s u r e  on  t h e  a n t e r io r  n e r v e  r o o t .

E a r ly  i n  N ovem b er, 195k a  lu m b a r-a b d o m in a l 
s u p p o r t  w as made ( s e e  p h o to g r a p h  on Page^U^*)* She 
w ore t h i s  c o n s t a n t l y  e v e r y  d a y  and fo u n d  i t  a  h e lp  i n  
r e l i e v i n g  h e r  b a ck a ch e*  The su p p o r t  d id  n o t  i n  any  
w ay im m o b i l i s e  t h e  p a r t  b u t  i t  d id  te n d  t o  p r e v e n t  
m ovem ent o u t s i d e  t h e  p a i n l e s s  r a n g e .

The a ch e  rem a in e d  t o l e r a b l e  w h i le  sh e  w ore  
t h e  a p p l ia n c e *  I n  t h e  e a r l y  p a r t  o f  F e b r u a r y , 1 9 5 5 ,  
i t  w as k e p t  i n  t h e  D ep artm en t f o r  a  fe w  d a y s  f o r  
a t t e n t i o n  t o  th e  l i n i n g ,  and sh e  l a t e r  g a v e  t h e  h i s t o r y  
t h a t  h er  b a ck a ch e  had m a t e r i a l l y  w o r se n e d  d u r in g  t h a t  
tim e *

Soon a f t e r  t h i s  ( 2 1 . 2 . 5 5 )  a n o th e r  a p p l ia n c e  
w as made w h ic h  i t  w as h op ed  w o u ld  a l lo w  l e s s  m ovem ent . 
o f  t h e  lu m b ar s p in e  th a n  h er  o r i g i n a l  on e ( s e e  p h o to 
g r a p h  on P a g e ^ 5 ) .  She fo u n d  i t  e q u a l ly  c o m fo r ta b le



and  a f t e r  w e a r in g  i t  f o r  a  m onth  o r  s o  sh e  w as a b le  
t o  r e p o r t  a  f u r t h e r  l e s s e n i n g  o f  h e r  p a in *

Sh e w ore  t h i s  s e c o n d  s u p p o r t  f o r  n in e  
m on th s*  A t t h e  en d  o f  t h a t  t im e  sh e  s t i l l  c o m p la in e d  
o f  a  c e r t a i n  am ount o f  p a in  and sh e  w as r e f e r r e d  t o  
t h e  N e u r o -S u r g e o n  who recom m ended s p i n a l  fu s io n * .
T h is  p r o c e d u r e  w as u n d e r ta k e n  and I  l o s t  s i g h t  o f  h e r .

A l t o g e t h e r  sh e  w ore  t h e  f i r s t  and s e c o n d  
s u p p o r t s  f o r  a  p e r io d  o f  j u s t  o v e r  a  y e a r #  She fo u n d  
them  l i g h t  and  c o m fo r ta b le  t o  wear*. T hey  d id  n o t  
b r e a k  o r  d e t e r i o r a t e  i n  an y  w ay i n  s p i t e  o f  h e r  
w e a r in g  them  t o  h e r  w ork e a c h  day#  I t  c o u ld  n o t  b e  
s a i d  t h a t  t h e y  c a u s e d  a n y  p erm an en t im p rovem en t b u t  
t h e y  u n d o u b te d ly  r e l i e v e d  h e r  p a in #
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CASE No, r j .

Age* ^3 years.

Sex. Female.

C a se  H i s t o r y .

When seen on the 15* 3* 55 she had had more or 
le s s  constant pain In the cerv ica l spine with radiation  
to the l e f t  shoulder and arm for several years. L it t le  
r e l i e f  had been obtained from physiotherapy. X-raysr 
showed a narrowed d isc  space between C.̂ f & 5 and on 
l e f t  la te r a l f lex io n  o f the head pain radiated down 
the l e f t  upper limb. A diagnosis o f prolapsed d isc  
with root ir r ita t io n  was made.

A cerv ica l co lla r  was made on the 15*3*55 and 
f i t t e d  two days la ter*  When seen on the 21 .if. 55 she gave 
the h istory  that her pain had greatly  abated. She 
complained however o f painful pressure from the edge 
o f the chin p iece o f the support. A further layer of 
l in in g  was glued on.

B y t h e  27.5*55 sh e  had much l e s s  n e c k  p a in  
b u t  sh e  w as s t i l l  w e a r in g  t h e  su p p o r t  m ore o r  l e s s  
c o n s t a n t l y  b y  d a y .

On the 13*7*55 she was able to  leave the 
appliance o f f  for a day on occasions, but pain usually  
returned by the end of the day.

On t h e  1 1 . 1 0 .5 5  sh e  g a v e  t h e  h i s t o r y  t h a t  sh e  
had s to p p e d  w e a r in g  t h e  c o l l a r  a m onth  p r e v i o u s l y  a s  p a in  
h a d  g o n e  from  h er  n e c k .  I t  had n o t  s o  f a r  r e tu r n e d *

She had t h e r e f o r e  w orn t h e  a p p l ia n c e  f o r  s i x  
m o n th s , g r a d u a l ly  l e a v i n g ; i t  o f f  to w a r d s  t h e  en d  o f  t h a t  
p e r i o d ,  and f i n a l l y  d i s c a r d in g  i t .  She had fo u n d  i t  
c o m fo r ta b le  t o  w ear a t  a l l  t im e s  and sh e  had b e e n  a b le  
t o  do h e r  w ork w i t h  much l e s s  p a in .  T h is  w ork c o n s i s t e d  
o f  h e a v y  d u t i e s  a s  a  d o m e s t ic *  She d id  n o t  a g a in  a t t e n d  
t h e  C l i n i c  and p resu m a b ly  h er  n e c k  p a in  rem a in e d  i n  
a b e y a n c e  ~ o r  w as c o n t r o l l e d  h y  f u r t h e r  u s e  o f  th e  
c o l l a r .



CASE Nn.3t.

Occupation* Storekeeper*

Case H istory*

When seen on the 10*11.5^ he complained of 
pain in the lumbar spine o f f iv e  months duration. This 
pain had followed a f a l l  on the buttocks. On examination 
he was seen to  have a gross dorsal kyphosis with 
compensatory lumbar lo rd o sis . There was l i t t l e  
r e s tr ic t io n  of movement in  the lumbar spine but he 
experienced pain on flexion* X-ray showed no 
evidence of bony injury* The dorsal vertebrae were



%9

wedge shaped but there was only mild osteophytosis*
The d i s c  s p a c e  b e tw e e n  L..1 and  L *2 a p p e a r e d  narrow ed*

A Fisher type brace was ordered and th is  was 
f i t t e d  on the 3*12* 5 *̂ Over the next few months he 
complained constantly about th is  appliance*. He found 
i t  very uncomfortable. He wore i t  to work but found 
that on i t s  removal at n ight h is  back ached more than 
i t  had done previously* On examination i t  appeared to  
f i t  w ell.. The F itte r  saw the patient with me and 
suggested minor a lterations* These were carried out 
but a fter  a further period of wear the patient refused  
to  wear i t  any longer.

On the 5.M-.55 I attempted to make him a fu l l  
length  p la s t ic  brace and th is  was su ccessfu lly  accomplished. 
I t  moulded very w ell to h is pronounced deformity -  better  
than I  had an tic ipated . I t  was f i t t e d  a week la te r .
He fo u n d  i t  l i g h t  and c o m f o r t a b le .

When next seen on the 9*5*55 he reported that 
i t  was a great help. He was able to work in  i t  with 
comfort. (His work included carrying 2cwt. bags of f lo u r ).
B y t h e  en d  o f  J u n e  he had o n ly  a s l i g h t  a ch e  i n  th e  
lu m b a r  s p i n e .

From then u n til the la s t  time I saw him, on 
the 20. K 5 6 f he wore i t  o f f  and on depending on whether 
or not h is  back ached. The appliance was then s t i l l  
in  good order (see  photograph taken on that date) and 
required no a tten tion . The polyurethane lin in g  was 
somewhat deteriorated  but did not yet require replacement.



CASE* Ho. 3?.

j|ge.. ^3.

Sex* Male.

Case H istory,

Pain in  the lumbar spine began in November 1955. 
Jxl December h is  haemoglobin was found to be 57# and he 
was admitted to the I ta lia n  H ospital, London, for 
tran sfu sion . While there, pain in  the cervical spine 
made i t s  appearance and th is  was followed by pain 
referred  down the right arm.. In January 1956 he developed 
pain in  the l e f t  hip and l e f t  shoulder.

He was transferred to the Whittington Hospital 
on the 30#-l«56. X-ray there showed destruction of the 
bodies of the 1 s t . and 2nd lumbar vertebrae and th is  was 
considered to be due to secondary carcinomatous d ep osits.
A se r ie s  of in vestiga tion s pointed to the stomach as 
being the sitfc of the primary growth.

He continued to have pain in  the above s i t e s ,  
the most severe being in  the cervical region and in  the 
righ t arm. X-ray of cervical spine showed destruction  
of several of the vertebrae. Bkin in  the l e f t  thigh  
was a lso  severe. I was requested to see the patient on 
the 10 .3 .56  to assess the lik elih ood  of r e l ie f  from a 
p la s t ic  cerv ica l support. The patient was found in  
severe pain which, according to the Ward S is te r , had 
not responded w ell to morphia, pethidine and other 
analgesics unless given very frequently. He sat propped 
up, h is head held quite s t i l l  and he gave the h istory that 
any movement of the head outside a very lim ited  range
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caused excruciating pain in  h is  neck and down the right

He was given a further ig r .  o f morphia and 
taken by stretcher to  the ward where the equipment for 
making p la s t ic  appliances was housed*. His measurements 
were taken, and the p la s t ic s  cut and put in  the oven# 
when the m aterials were ready for moulding h is  head was 
ca refu lly  held in  good p osition  by an a ss ista n t while 
X moulded the p la stics*  He complained o f no pain during 
th is  manoeuvre, When moulded, cooling was carried out 
quickly by putting the moulds in  a free flow of a ir  by 
the window. They were then riveted  together and the nec
essary straps and press-studs added as quickly as possible*
The appliance was f i t t e d  to  the patient and he was instru
cted in  how to  adjust the strap . He was then returned to 
the ward# The whole operation was completed in  just  
under two hours*

On enquiring the next day he said that he 
had had the co lla r  taken o ff  during the night as he could 
not sleep  in  it*  I t  had been put back on in  the morning 
and he had since adjusted the strap u n til a comfdrtable 
f i t  was obtained* By the . time I saw him he was quite  
enamoured with i t  and had found that he could: relax h is  
neck muscles without pain developing.

He slep t with the co llar  on that night and pain 
remained abset in  the neck and arm. From that day on he 
never took the appliance o ff  except when he was washed and 
shaved each morning. He remained free of cervical and root 
pain throughout the course of h is I l ln e s s  u n til h is demise 
in  June 1956.

Pain in  other s i t e s  remained troublesome, the most 
severe being in  the l e f t  th igh . I t  was thought that th is  
was most probably root pain from the destructive le s io n s  
in  the lumbar vertebrae. A polythene-polyurethane sh ell 
was made on the 29 .3 .56 , extending from the shoulders to  
the g lu tea l fo ld s . The upper end of th is  appliance came 
to  ju st below the base of the cervical support. The mould 
was made with the mibrphinised patient ly ing  in  the prone 
p o s it io n . He made no complaint of pain during th is  
operation.

I t  was hoped that th is  moulded p la stic  sh ell 
would, by maintaining the spine in  correct curvature, ease 
h is  pain.

Fracture boards were placed under h is mattress 
to  obtain a firm base of support.. He lay  in  th is  appliance 
during the greater part of each day for a fortn igh t, an<̂  *t 
the end of that time he was s t i l l  unsure whether or *ot i t



w a s h e lp in g  him* From t h e  rep & rt b y  th e  Ward S i s t e r  
i t  a p p e a r e d  t o  me t h a t  i t  had n o t  b e e n  o f  any r e a l  
b e n e f i t  and  i t  w as d i s c a r d e d .  The f a c t  t h a t  i t  had  
n o t  r e l i e v e d  p a in  r a i s e d  d o u b ts  a s  t o  t h e  c a u s e  o f  
t h e  p a in  i n  h i s  t h i g h  and  an  X -r a y  o f  t h i s  a r e a  w as  
t a k e n .  & l a r g e  d e p o s i t  i n  t h e  s h a f t  o f  t h e  l e f t  fe m u r , 
j u s t  b e lo w  t h e  l e v e l  o f  t h e  g r e a t e r  t r o c h a n t e r ,  w as 
r e v e a l e d .  I t  a p p e a r e d  from  th e  f i l m  t h a t  a  p a t h o l o g i c a l  
f r a c t u r e  w a s im m in en t and  i t  w as th o u g h t  t h a t  th e  p a r t  
s h o u ld  b e  s u p p o r te d  i n  some w a y . A m e d ic a l  c o l l e a g u e  w as  
fo u n d  who had s i m i l a r  m ea su rem en ts  t o  th e  p a t i e n t  and a  
h e m ic i r c u m f e r e n t ia l  p l a s t i c  s h e l l  w as made w h ic h  in c lu d e d  
b o t h  b u t t o c k s  and t h e  l e f t  t h i g h  a s  f a r  a s  th e  k n e e .

T h is  a p p l ia n c e  w as f i t t e d  b e n e a th  th e  p a t i e n t  
and  w as fo u n d  t o  su p p o r t  t h e  lim b  s a t i s f a c t o r i l y .  P a in  
i n  t h e  r e g i o n  w as r e l i e v e d  much m ore th a n  i t  had b e e n  by  
t h e  o t h e r  s h e l l .  I t  w as p a r t i c u l a r l y  h e l p f u l  i n  a l lo w in g  
h i s  t o  s l e e p .  P r e v i o u s l y ,  a f t e r  an i n j e c t i o n  o f  m orp h ia  
had  r e l i e v e d  h i s  p a in  and he w as d r o p p in g  o f f  t o  s l e e p  a  
su d d en  sh a r p  pang i n  th e  l e f t  h ip  r e g io n  w o u ld  b r in g  him  
b a c k  t o  c o n c i o u s n e s s .  T h is  w as p r o b a b ly  due t o  r e l a x a t i o n  
o f  p r o t e c t i v e  m u sc le  sp asm . When w e a r in g  h i s  1s p i c a 1 he  
c o u ld  g e t  o f f  t o  s l e e p  much b e t t e r ,  th e  t h ig h  b e in g  h e ld  
im m o b ile  b y  t h i s  new  a p p l i a n c e .  He c o n t in u e d  t o  w ear i t  
w i t h  b e n e f i t  u n t i l  t h e  t im e  o f  h i s  d e a th .



Ago. 60 years.

Sex. Male.

Case H istory.

In November 195k he developed an acute 
p o ly a rth r itis  which affected  mainly h is  w rists and 
cervica l sp in e . The B.S.R. was 57mms. in  the 1 s t . hour. 
He was treated with aspirin  and r e s t .  By the end of 
December the acute phase appeared to be passing, at 
le a s t  in  the limb jo in ts . His neck remained very p a in fu l.



%fO

k  p l a s t i c  c o l l a r  w as made and  f i t t e d  on  t h e  
2 3 * 1 2 .5*K ( T h is  w as t h e  f i r s t  o n e  X m ad e. T h is  s u p p o r te d  
h i s  n e c k  v e r y  w e l l .  He c o u ld  t a l k  and e a t  w h i l e  w e a r in g

He w o re  t h e  a p p l ia n c e  m o s t  d a y s  and  so m e tim e s  
a t  n i g h t ,  f i n d i n g  c o n s i d e r a b l e  r e l i e f  o f  p a in *  B y t h e  
1 0 .3 * 5 5  he w as a b le  t o  l e a v e  i t  o f f  s e v e r a l  h o u r s  p e r  
d a y . H is  o t h e r  j o i n t s  had  f l u c t u a t e d  i n  d e g r e e  o f  
in v o lv e m e n t  d u r in g  t h e  p r e c e e d in g  m o n th s b u t  w e r e ,  b y  
t h i s  d a t e ,  f a i r l y  c o m f o r t a b le  w i t h  t h e  e x c e p t i o n  o f  
t h e  l e f t  a n k le  and l e f t  s h o u ld e r .  The S .S .H .  had f a l l e n  
t o  20m m s. i n  t h e  1 s t *  h o u r .

On t h e  2 2 .^ -*55  h i s  c o n d i t i o n  w as much t h e  
sam e. He s t i l l  w o re  t h e  c o l l a r  so m e tim e s  and s h o u ld e r  
p a in  w as t r o u b le s o m e .  He d id  n o t  a g a in  a t t e n d  th e  
C l i n i c  u n t i l  t h e  1 3 * 1 * 5 6 . He had b e e n  b a ck  t o  w ork -  
l a b o u r e r  -  i n  t h e  in t e r v e n i n g  p e r io d . .  On t h e  l a t t e r  
d a t e  he c o m p la in e d  o f  c o n s t a n t  p a in  i n  t h e  lu m b ar s p i n e .
H is  n e c k  and l im b  j o i n t s  w ere  o n ly  o c c a s i o n a l l y  t r o u b le s o m e .

He w as a d m it te d  f o r  i n v e s t i g a t i o n  on  t h e  
2 7 * 1 * 5 6  and d is c h a r g e d  on  t h e  9**3*56. H is  lu m b ar p a in  
had im p ro v ed  w i t h  r e s t . .  No d i a g n o s i s  a s  t o  th e  a e t i o l o g y  
had  b e e n  m ade.

He w a s r e ^ a d m it t e d  on  t h e  23 . 3 .56  i n  a  c r i t i c a l  
c o n d i t i o n  and  d ie d  on  t h e  3 1 * 5 * 5 6 •  kb a u to p s y  c a r c in o m a  
o f  t h e  p a n c r e a s  w as fo u n d  w i t h  s e c o n d a r ie s  i n  l i v e r  and  
p er ito n eu m * . The s k e l e t o n  w a s  n o t  ex a m in ed  p o s t-m o r te m *



CASE No. 3 7 .

Age., 67 years.

Sex. Female.

Case H istory.

She had been w ell u n til s ix  weeks prior to 
admission on the 23. 8 .5 5  for  in vestigation  of pain in  
the lumbar and dorsal spine.* X-rays revealed secondary 
carcinomatous deposits in  D .ll and L.2.. Further 
in v estig a tio n s pointed to the stomach as the s ite  of 
the primary growth..



On the 13*10.55 she began to  complain o f pain in  the 
cerv ica l region and X-rays showed m ultiple deposits in  
th is  part of the spine. By the 20.10.55 the pain was 
^ v e r e s n d  she h.ad addition episodes o f pain 
rad ia tion  down the right arm. I  was requested to  see 
her w ith a view to  making her a cerv ica l support. On 
examination i t  was found that movement of the neck 
outside a lim ited  range caused severe pain and i t  was 
thought that a co lla r  would be of serv ice . On the same 
day an appliance was made by a sim ilar routine to that 
described when dealing with Case3t, .  I t  was made and 
f i t t e d  w ithin  two hours.

After a dayf s experiment with the adjustable 
strap she found a su itable adjustment and from then 
onwards the support afforded by the co llar  was of great 
r e l i e f  to  h er. Both cervical and root pain disappeared 
e n t ir e ly  and she was able to sleep much b etter . Pain 
from other l e s s  mobile s i t e s  was relieved  by morphia.

I  saw her almost d aily  u n til she was discharged 
home to  the care of her family on the 26 .1 1 . 55* and 
during that month she had only occasional pain in  the 
cerv ica l reg ion . This always followed removal of the 
c o lla r  while her face and neck were washed.,

On the 5*1 • 55 I  saw her at the O.P.D. where 
she had been sent because of recurrence of neck and root 
pain. On examination I  found that the head had se tt led  
in  rather too much forward f lex io n , and also there was 
some la te r a l in c lin a tio n . The weight of the head was 
by th is  time almost en tire ly  supported by the co lla r , the 
cerv ica l vertebrae having been almost completely destroyed 
by the cancerous growths. I t  appeared that the front 
supporting strips of the support were not su ff ic ie n tly  
strong fo r  th is  ta sk . The co llar  was removed and while 
a Colleague supported her head these str ip s were 
strengthened by riveting  on an extra str ip  on each 
sid e -  these having f i r s t  been softened by heat and 
moulded to the appliance. Extra polyurethane padding 
was glued in  place and the co llar  was r e - f i t t e d .  The 
p a tie n t's  head was once again held in  good position  and 
the pain, which had developed during the 20 minutes 
required for th is  strenghening procedure, slowly abated.

I  did not see th is  patient again but on the 
23 .3 .56  I  received a le t te r  from her son to say that h is  
mother had died a week previously but that she had had no 
pain in  the neck or arm since the co llar  was altered on 
the 5th o f January. She had worn i t  constantly u n til
the time of her death*



CASB No.3ffn

Age. 69 years.

Sex. Male#,

Complaints. Right hemiplegia. Pressure sore of right
heel#

Case H istory.

This patient was admitted on the 3 .2 .55  having 
had a cerebral vascular accident, leading to complete 
right hemiplegia on the previous day# Then days la te r  
a b l is t e r ,  containing altered  blood had appeared on 
his right heel. I t  continued to enlarge and an inflamed 
area developed around i t ,  desp ite nursing atten tion .



I  conceived the idea of making a sp lin t  which would re liev e  
the part from pressure. (See P a g e i^ x ).

This appliance was su ccessfu lly  made and 
f i t t e d  on the 1 8 .2 .5 5 . I t  held the heel suspended in  
a free flow  of a ir  (see  photograph). No dressing was 
applied and a l l  other treatment for the sore was stopped. 
Within a week a hard black crust had formed and the 
surrounding zone o f erythema had disappeared. He 
continued to wear the sp lin t and a fter  a further two 
weeks the scab had separated revealing a clean area 
underneath, with only a small central area of super
f i c i a l  skin breakdown.

By th is  time a small area of skin abrasion had 
occurred beneath the lower border of that part o f the 
sp lin t abutting on the la te r a l m alleolus. Further 
development was avoided by padding the area with poly
urethane. I t  was seen that th is  sort of thing would 
reduce the value of these sp lin ts , and i t s  r e p it it io n  
in  other cases was avoided by designing the sp lin t so 
that fla p s  o f the p la s t ic s  would cover the m a lleo li,
(see  photograph of Case 3^ ) .

The skin abrasion over the h ee l, l e f t  by 
separation of the cru st, healed w ithin a few days, and 
the skin returned almost to  normal. Unfortunately, the 
p a tien t, who had never fu l ly  regained conciousness, died  
on the 23*3 # 55, follow ing an extension of h is  cerebral 
le s io n .

I t  was remarkable how quickly th is  in c ip ien t  
heel sore responded to simple r e l i e f  o f pressure and 
exposure to  the a ir . No pressure areas developed in the 
skin over the c a lf  o f the leg  where the pressure, previously  
applied to the h ee l, was transferred by the sp lin t . This 
was presumably because of the wider area of d istr ib u tion  
of pressure and the absence o f su p erfic ia l bone structure 
beneath the skin.



CASE No,39.

Age. 73 years.

Sex, Female,

Complaints.
P e r ito n it is  and 

b ila te r a l heel sores.

Case H istory.

She was admitted 
on the 1»9*55 with  
p e r ito n it is  of un
known aetio logy . 
Surgical in tervention  
was considered unsafe 
and treatment was 
confined to the 
appropriate medical 
methods.

By the 29.9 .55  
her general condition  
was much better but 
she had developed 
pressure areas on 
both h eels which were 
progressing'in  sp ite  
of nursing attention  
and treatment by the 
Physiotherapy Staff*  
with lo c a l u ltra 
v io le t  l ig h t  and 
massage. On th is  
date the sta te  of ter 
heels was as fo llow ss-  
Left h ee l: 2” diameter 
black b lis te r  situated  
posterio-m edially . The 
centre was fluctuant 
and appeared ready to  
breakdown,,
Right h ee ls l i "  diameter 
black b lis te r  situated  
p o ste r io -la ter a lly . 
Firmer to palpation  
than that on the l e f t .  
Both b lis te r s  were 
surrounded by a i 11 wide

Patient wearing sp lin ts  
two days a fter  being f i t t e d .



ring of erythema.. They 
were tender to touch, 
e sp e c ia lly  at the periphery*.

Heel sore sp lin ts  were 
made and f i t t e d  on the 
1.10*55* A ll other lo c a l  
treatment was stopped -  in  
order to  assess the value 
of these appliances. The 
p atient found them com
fortab le and made no 
complaints throughout the 
f iv e  weeks they were used*

I t  seemed possib le that 
the sp lin ts  might increase  
the danger of thrombosis.
She was warned of t h is ,  and 
in structed  to make a habit 
of pressing her fe e t  against 
the foo t p ieces of the sp lin ts  
every few minutes during the 
day. I may be over -  
emphasising the danger of 
thrombosis s in ce , a fter  a l l ,  
i f  the calves were not 
restin g  on the sp lin ts  they 
would be restin g  on the bed; 
and a point in  favour of 
the sp lin ts  i s  that by 
bringing the foot p ieces  
above the toes the weight 
of the blankets i s  taken 
o f f ,  not only the toes but 
o ff  the le g s  as w e ll, so 
that the le g s  are freed of 
the weight of the blankets -  
by a sort of ten t-pole  
mechanism. The patient was 
allowed to be on her back 
or on her side as she 
wished since in  both 
p osition s the sores were 
kept o f f  the bed, but she 
was encouraged to be on her 
back for most of the time.

Figures 2a, and 2b,
(taken from a paper by 
Exten Smith, 1956) sh°w the 
sta te  of the l e f t  heel sore 
on the 10th . and 20th. day 
after  f i t t in g  the splints*.

Fig. 2. (a) T he application of a plastic splint in the 
treatment of a pressure sore of the heel.

Fig. 2. (b) Improvement after 10 days. The sore
completely healed after 5 weeks. ,



I t  w i l l  b e  s e e n  t h a t  b y  t h e  1 0 t h  d a y  ( F ig u r e  2a )  t h e  
b l i s t e r  had r e s o l v e d  i n t o  a  b la c k  c r u s t .  T h is  
s e p a r a t e d  t e n  d a y s  l a t e r ,  l e a v i n g  a  c l e a n  s h a l lo w  
u l c e r  o f  i 1* d ia m e te r  -  s e e  f i g u r e  2b .

I t  r e q u ir e d  a  f u r t h e r  tw o w eek s  t o  a c h ie v e  
c o m p le te  h e a l i n g .  D u r in g  t h e  l a s t  tw o  w e e k s  o f  t h e  
f i v e  w e e k s  c o u r s e  o f  t r e a tm e n t  b y  s p l i n t i n g  t h e  p a t i e n t  
w as a l lo w e d  t o  s i t  o u t  o f  b e d ,  and b y  th e  en d  o f  th e  
c o u r s e ,  when th e  h e e l s  w ere  q u i t e  n o r m a l, sh e  w as a b le  
t o  s t a r t  w a lk in g  s t r a i g h t  away..

F o l lo w in g  t h e  f i t t i n g  o f  t h e  a p p l ia n c e s  n o  
o t h e r  t r e a t m e n t  w h a ts o e v e r  w as u s e d .  No d r e s s i n g s  w ere  
a p p l i e d ,  t h e  h e e l s  b e in g  l e f t  e x p o s e d  t o  t h e  a i r .



CASE No. 1 + 0

Age. 72- years.

S e x .  F e m a le .

Complaints. D iabetic gangrene. Pressure sore o f r igh t heel

Case H istory.

T h is  p a t i e n t  w as a d m it te d  on  th e  1 7 . 6 . 5 5  
w it h  d i a b e t i c  g a n g r e n e  o f  t h e  s e c o n d  and t h i r d  t o e s  
o f  t h e  l e f t  f o o t .  The p e r i p h e r a l  p u l s e s  c o u ld  n o t  b e  
f e l t  i n  e i t h e r  f o o t .  At t e n t i o n  w as d i r e c t e d  to w a r d s  
th e  a f f e c t e d  t o e s ,  an e l e c t r i c  f a n  c a u s in g  a good  
c i r c u l a t i o n  o v e r  t h e  f o o t  w h ic h  w as k e p t  e l e v a t e d  on  
a  p i l l o w .  A f t e r  tw o w ee k s  o f  su c h  tr e a tm e n t  t h e  
c o n d i t i o n  o f  t h e  t o e s  w as much b e t t e r  b u t  a p r e s s u r e  
a r e a  had d e v e lo p e d  o v e r  t h e  r i g h t  h e e l .  The l e f t  h e e l  
show ed n o  s u c h  c h a n g e s .

The c i r c u l a t i o n  w as i n  a p r e c a r io u s  s t a t e  
and I  w as r e q u e s t e d  t o  s u p p ly  a  h e e l  s o r e  s p l i n t  t o  
p r e v e n t  f u r t h e r  p r e s s u r e  on  th e  a f f e c t e d  h e e l . ,  B e c a u s e  
o f  t h e  p o o r  b lo o d  s u p p ly  t o  th e  p a r t  a p p l i c a t i o n  o f  
t h e  warm p l a s t i c s  had t o  b e  done w i t h  g r e a t  c a r e .  I n  
a d d i t io n  t o  t h e  u s u a l  3A 6 1* p o ly u r e t h a n e  -  a t t a c h e d  
a f t e r  h e a t in g  t o  t h e  p o ly t h e n e  -  t h e  f o o t  and l e g  w ere  
c o v e r e d  w i t h  a n o th e r  l a y e r  o f  s i m i l a r  t h i c k n e s s .  T h is  
w as ta p e d  rou n d  th e  p a r t s  p r io r  t o  m o u ld in g . The p l a s t i c s  
w ere  l e f t  on  t h e  l i m b - f o r  th e  minimum t im e  r e q u ir e d  t o  
h a rd en  ( f i v e  m in u t e s ) . .  No i l l  e f f e c t s  r e s u l t e d  from  
th e  ab o v e  p r o c e s s .

A t t h e  t im e  t h e  s p l i n t  w as f i t t e d  t h e  
s k in  o v e r  t h e  b a ck  o f  t h e  h e e l  show ed a b l i s t e r  f i l l e d  
w it h  t h i n  w a te r y  f l u i d  and t h e r e  w as some ery th em a  
su r r o u n d in g  i t ,  t e n d e r  t o  to u c h ..  T h is  b l i s t e r  b u r s t  
t h e  f o l l o w i n g  d ay  and a  s h a l lo w ,  s lo u g h in g  u l c e r  
a p p e a r e d  i n  i t s  p l a c e .

The p a t i e n t  c o n t in u e d  t o  w ear  t h e  a p p l ia n c e ,  
t h e  f c lc e r  b e in g  c o v e r e d  w i t h  tw o l a y e r s  o f  g a u z e .  No 
o t h e r  l o c a l  t r e a tm e n t  w as g iv e n .

The p r o g r e s s  o f  t h e  u l c e r  w as r a t h e r  d i s 
a p p o in t in g .  A f t e r  tw o w eek s  t h e r e  w as l i t t l e  ch an ge  
from  i t s  o r i g i n a l  s t a t e .  I t  w as d e c id e d  t h a t  s p l i n t i n g



should continue but- in  addition , the u lcer should 
be cleaned twice d a ily  with Eusoi swabs followed by 
dry dressings*. L it t le  improvement resu lted  from 
the new regime for the next ten days, but thereafter  
healing commenced and was complete a fter  a further  
four weeks*. The whole wourse o f treatment occupied 
nearly eight weeks*.



CASE No.Ll.

Age. 6 y e a r s .

Sex. M ale.

C om plain t. Lower m otor neurone p a r a ly s i s  o f  th e  l e f t  arm*

Case H is to ry .

This l i t t l e  boy had contracted p o liom yelitis  
at the age of one year* On recoyery ther was residual 
paralysis of the l e f t  shoulder girdle and l e f t  arm* Since 
the age of two years he had sustained four fractures of 
the l e f t  humerus.- All had been caused by trauma. Three 
had occurred during 1955* in  February, May and June; no 
doubt owing to the increased exposure to injury since going 
to school*

When f i r s t  seen on the 21.7*55 X-ray showed a 
recent transverse fracture of the shaft of the humerus at 
the junction of the middle and upper one th ird s. The 
fragments were in  excellen t p o sitio n . The ulna, radius, 
humerus and scapula were markedly osteoporotic. There 
was no rad iological evidence of the previous fractu res.



He h ad  h e e n  s e e n  b y  an  O r th o p a e d ic  S u r g e o n  who had  
a d v i s e d  s im p le  r e s t  o f  t h e  arm i n  a  s l i n g  i n  v ie w  o f  
t h e  g o o d  p o s i t i o n , b u t  i n  v ie w  o f  t h e  l i k e l i h o o d  o f  
d is p la c e m e n t  o f  tn e  f r a g m e n ts  I  had b e e n  a s k e d  t o  s e e  
him  w i t h  a  v ie w  t o  m aking some s o r t  o f  p r o t e c t i v e  p l a s t i c  
a p p l ia n c e .

A s u i t a b l e  d e s ig n  w as e v o lv e d  and th e  r e s u l t i n g  
a p p l ia n c e  i s  shown i n  p h o to g r a p h s  1 .. & 2 .  on  th e  p r e v io u s  
p a g e .  T h is  w as f i t t e d  on t h e  2 9 .7 .5 ? #  I t  w as made o f  
-t" p o ly t h e n e  and 3 / 1 6 ” p o ly u r e t h a n e ,  and  w e ig h e d  8o z s .

He w o re  t h i s  “ s h i e l d 11 e a c h  d ay  f o r  th e  n e x t  
tw o m on th s and h i s  m o th er  g a v e  t h e  h i s t o r y  t h a t  he had  
fo u n d  i t  c o m fo r ta b le  and h a d . i n  f a c t ,  becom e q u i t e  
a t t a c h e d  t o  i t *  He c o u ld  p u t  i t  on  and rem ove i t  u n a id ed *  
She had  n o t e d  n o  p r e s s u r e  a r e a s  i n  t h e  sk in *  At t h i s  
a t t e n d a n c e  th e  p a r t  w as X -r a y e d  w h i le  w e a r in g  t h e  
a p p lia n c e *  B e in g  t r a n s l u c e n t  t o  X -r a y s  a good  f i l m  
w as o b t a in e d  and i t  w as s e e n  t h a t  f ir m  u n io n  had o c c u r r e d  
i n  e x c e l l e n t  p o s i t i o n *

(T h e e n s u in g  h i s t o r y  o f  t h i s  a p p l ia n c e  w as t h a t  
th e  c h i l d  w as l o a t h e  t o  h a v e  i t  t a k e n  aw ay , p e r h a p s  f e e l i n g  
t h a t  he c o u ld  in d u lg e  i n  m ore h o r s e - p la y  w i t h  l e s s  r i s k .
The m o th e r , a l s o ,  w as a p p r e h e n s iv e  o f  f u r t h e r  f r a c t u r e s  
and w hen I  l a s t  saw  him  on t h e  3 *1 * ?6 h e  w as s t i l l  
w e a r in g  i t *  E x a m in a tio n  o f  p a s s i v e  s h o u ld e r  m ovem ents a t  
t h a t  t im e  r e v e a le d  n o  t e n d e n c y  to w a r d s  c o n t r a c t u r e ,  b u t  
t h e  p a r e n t  w as a d v is e d  t o  p u t  t h e  j o i n t  th r o u g h  a f u l l  
p a s s i v e  r a n g e  n i g h t  and m orn in g  and t o  g e t  i n  to u c h  i f  
an y r e s f c i i c t i o n  w as n o t e d . )

A m onth  l a t e r ,  on  th e  21 . 10 . 5? a m ore e x a c t  
a s s e s s m e n t  o f  t h e  lim b  w a s c a r r ie d  o u t .  In  b r i e f  t h i s  
r e v e a l e d  c o m p le te  a b s e n c e  o f  any m ovem ent a t  t h e  s h o u ld e r  
and d lb o v *  The w r i s t  e x t e n s o r s  show ed n o  f l i c k e r  o f  a c t i v i t y .  
O f t h e  w r i s t  f l e x o r s  th e  f l e x o r  c a r p i  u l n a r i s  w as q u i t e  
s t r o n g  Ck) b u t  th e  f l e x o r  c a r p i  r a d i a l i s  w as p a r a ly s e d *
The e x t e n s o r s  o f  th e  f i n g e r s  show ed  th e  f o l l o w i n g  pow er  
thumb ( 3) ,  f o r e f i n g e r (2  ; ,  m id d le  and r in g  f i n g e r s  ( 0 ) ,  
l i t t l e  f i n g e r  (1 )* . F in g e r  f l e x i o n  w as much b e t t e r ,  th e  
m e d ia l f o u r  f i n g e r s  sh o w in g  g ood  pow er (**), b u t t h e r e  w as  
n o  f l e x i o n ,  a d d u c t io n  o r  o p p o s i t i o n  o f  t h e  thum b.

By g i v i n g  him p l a y t h i n g s  i t  w as s e e n  t h a t  p o o r  
u s e  w as b e in g  made o f  h i s  f i n g e r  f l e x i o n  b e c a u s e  o f  t h e  
i n a b i l i t y  t o  e x t e n d  h i s  w r i s t *  A d o r s a l  ty p e  c o c k -u p  
w r i s t  s p l i n t  w as made on  th e  21 . 10 . 5? w h ic h  h e ld  h i s  w r i s t
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wxtended to  20° * This sp lin t weighed l£ o zs .

An attempt was a lso  made, at th is  tim e, to  make 
an appliance which would allow f ix a tio n  of the elbow at 
righ t angles* This consisted  of two p la s t ic  bands, one 
round the forearm and one round the upper arm. These could 
be tightened or loosened. They 
were joined by two straps and ’ 
buckles, one on the medial 
and one on the la te r a l aspect.
These allowed a change in  
the angle of the elbow by 
adjustment of the straps 
-  from 90 to  ky** This 
appliance weighed 3ozs.

The w rist sp lin t  
proved to  be of great help 
and he wore i t  throughout 
the period of observation,
each day. His mother gave the h istory  that he could use 
h is hand much b etter while wearing it*  I t  caused no skin 
p ress ire . Being fixed  on with press*studs, the ch ild  soon 
learned to put i t  on and remove i t  unaided.

The elbow appliance was le s s  su ccessfu l.
Apparently i t  worked very w ell and did not cause any skin 
abrasions or discomfort but i t  was not of great p ractica l 
value. The only time the patient required to have his 
elbow at a right anglis for any length  of time was when he 
was s it t in g  at ta b le . In th is  circumstance he simply l i f t e d  
h is l e f t  hand onto the tab le with h is right and i t  lay  
there in  the required p o sitio n . At other tim es, when the 
elbow was held flexed  by the sp lin t , the limb tended to
f e t  in  the way and was therefore lia b le  to su ffer trauma, 

he main complaint, however, was that he had to take h is  
11 sh ie ld 11’ o ff  when wearing i t  and he did not lik e  being 
parted from th is  old fr ien d . Thus the elbow sp lin t was 
discarded* Perhaps at an older age a sim ilar sort of 
p la stic  appliance w ill  be o f more value*



CASE No. It-2-.

Age.  36 y e a rs .

S e x . H a le .

O c c u p a t io n .  B r i c k la y e r . .

Complaint. Disseminated s c le r o s is .

Case H istory.

H is  sym ptom s b e g a n  i n  19^2 w i t h  a t a x i a  and  
d i f f i c u l t y  i n  w a lk in g .  He r e m a in e d  a t  w o r k , i n  s p i t e  
o f  i n c r e a s i n g  d i s a b i l i t y  u n t i l  1 9 5 2 .  When f i r s t  s e e n  
on  t h e  7*10*55 he w as c o n f in e d  t o  a w h e e l c h a i r .  He 
had  v e r y  l i t t l e  a c t i v e  m ovem ent a t  h i p s ,  k n e e s  and  
a n k l e s ,  b e in g  a b le  t o  m ove e a c h  j o i n t  th r o u g h  r a n g e s  
w h ic h  v a r i e d  from  0 °  -  b5r (p o w er  2 - 3 ) •  H is  u p p e r  
l im b s  w ere  much l e s s  a f f e c t e d .  He w as in c o n t i n e n t  o f  
u r i n e .  A p a rt from  h i s  i n a b i l i t y  t o  w a lk  h i s  m ain  
c o m p la in t  w as o f  f l e x i o n  sp asm s o f  b o th  l e g s ,  p a r t i c u l a r l y  
w hen i n  b e d . T h ese  w ere  so m e tim e s  p a i n f u l . .  The r i g h t  
l e g  w as m o st o f t e n  in v o lv e d .

I t  i s  n o t  in t e n d e d  t o  p r e s e n t  a  d e t a i l e d  
a n a l y s i s  o f  t h i s  c a s e ,  s i n c e  h i s  p r o g r e s s  w i t h  s p l i n t i n g  
w as n o t  c l o s e l y  o b s e r v e d .  The c a s e  i s ,  h o w e v e r , in c lu d e d  
b e c a u s e  he d id  o b t a in  c e r t a i n  b e n e f i t s  w h ic h  I  f e e l  w ere  
a t t r i b u t a b l e  t o  h i s  a p p l ia n c e s .

B o th  k n e e s  w ere  s p l i n t e d  i n  e x t e n s io n  on th e  
7 . 10 . 55? and he w as i n s t r u c t e d  t o  w ear them  e a c h  n i g h t  
and a l s o  d u r in g  th e  d ay  when p o s s i b l e .  He c o u ld  p u t  
t h e  s p l i n t s  on and rem ove them  u n a id e d ..

He w as r e -e x a m in e d  on t h e  3 0 .1 1 .-5 5 ?  1 1 . 2 . 5 6 ,  
2 0 . 1 .5 6  and 2 3 .^ * 5 6 .  At th e  l a s t  e x a m in a t io n  he g a v e  
t h e  h i s t o r y  t h a t  he had w orn  th e  s p l i n t s  e a c h  n i g h t  d u r in g  
t h e  p r e c e e d in g  s i x  m o n th s . He had fo u n d  them  t o l e r a b l e .
He w as v e r y  p le a s e d  w it h  them  a s  t h e y  h a d , t o  a  l a r g e  
e x t e n t ,  a b o l i s h e d  h i s  n o c t u r n a l  f l e x i o n  sp a sm s. He a l s o  
fo u n d  t h a t  when sp asm s o c c u r r e d  d u r in g  th e  d ay  he c o u ld  
r e - e x t e n d  b o th  l e g s  much m ore e a s i l y .  C l i n i c a l l y ,  h o w e v e r , 
t h e r e  w as n o  a p p r e c ia b le  ch a n g e i n  a c t i v e  o r  p a s s i v e  
m ovem ent fo u n d  a t  any o f  th e  e x a m in a t io n s  made on th e  
ab ove d a t e s .

P r o b a b ly  th e  b e s t  o b j e c t i v e  r e s u l t  o b ta in e d  b y  
t h e s e  s p l i n t s  w as t h a t  he c o u ld  w a lk  w h i le  w e a r in g  th e m .
He r e q u ir e d  th e  su p p o r t  o f  tw o p e r s o n s  t o  do s o ,  b u t  he



c o u ld  n e v e r t h e l e s s  w a lk  i n  a  f a s h i o n ,  h e a r in g  h i s  own 
w e ig h t*  T h is  g a v e  him  a g r e a t  p s y c h o l o g i c a l  f i l l i p .
P r io r  t o  s p l i n t i n g  he had  tw o lo n g  l e g  c a l l i p e r s ,  h u t  
h i s  h ip  m ovem ent had b e e n  s o  w eak t h a t ,  f o r  o v e r  a y e a r ,  
he had b e e n  u n a b le  t o  w a lk  i n  th em . T hey e a c h  w e ig h e d  
o v e r  H lb s .  a g a i n s t  t h e  l | - 2b s*  o f  t h e  p l a s t i c  a p p l i a n c e s ,  
and t h e  l i g h t e r  w e ig h t  o f  th e  l a t t e r  e n a b le d  him t o  make 
u s e  o f  h i s  w eak h ip  m o vem en t.

As r e g a r d s  t h e  s p l i n t s ?  d u r in g  th e  f i r s t  tw o  
m on th s o f  w ear  s t r a p s  w ere  b r o k e n  from  th e  r i g h t  s p l i n t  
on  t h r e e  o c c a s io n s  ow in g  t o  th e  f o r c e  o f  f l e x i o n  s p a s m s .  
The l i n i n g  o f  t h i s  s p l i n t  a l s o  r e q u ir e d  t o  b e in c r e a s e d  
i n  d e p th  o v e r  th e  p a t e l l a r  and rou n d  th e  u p p er  and lo w e r  
b o r d e r s  a s  s k in  p r e s s u r e  a r e a s  d e v e lo p e d  u n d er  t h e s e  p la c e  
As t h e  sp asm s d im in is h e d  i n  num ber and  i n t e n s i t y  d u r in g  
t h e  t h i r d  m onth  su c h  e v id e n c e  d im in is h e d  and f i n a l l y  
d is a p p e a r e d *
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CASE No. U 3 .

Agfi.

§SXt.

C o m p la in t .

Ease H istory .

The diagnosis o f disseminated sc le r o s is  had 
f i r s t  been made f iv e  years previously and since that lime 
there had been a steady deterioration  in  her condition.
When s e e n  on  th e  2 7 .9 * 5 5  sh e  w as c o n f in e d  t o  a w h e e l  
c h a i r .  T h ere  w as a n o rm a l r a n g e  o f  m ovem ent a t  b o th  
s h o u ld e r s  and e lb o w s  b u t  pow er w as r e d u c e d  ( 3  ) .  The 
c o n d i t i o n  o f  h e r  h an d s w as h er  m ain  c o n c e r n .  She  
w as a b le  t o  sew  and k n i t  b u t  w as h a v in g  i n c r e a s i n g  
d i f f i c u l t y  i n  d o in g  so* R e c e n t ly  on  w a k in g  i n  t h e  m orn in g  
h e r  h a n d s had b e e n  t i g h t l y  c le n c h e d  and i t  w as h a l f  and  
h ou r b e f o r e  t h e y  l o o s e n e d .

E x a m in a tio n  o f  h an ds and w r i s t s  r e v e a le d  t h e  
f o l l o w i n g  c l i n i c a l  f i n d i n g s s -

W r is t s .
R ig h t .  D o r s i f l e x i o n  and f l e x i o n  w ere  b o th  e q u a l l y  

sh lo w  and s p a s t i c  b u t  t h e  m ovem ent w as  
s t r o n g  (k).

L e f t .  As i n  t h e  r i g h t  b u t  l e s s  s t r o n g  (3  ) .

Fingers.
B ig h t .  W ith  t h e  w r i s t  d o r s i f l e x e d  t o  30  ? t h e  t i p  o f  

t h e  d i g i t s  s e t t l e d  £ tt -  2" ( 5t h  -  2n d ) from  
t h e  p r o x im a l p a lm ar c r e a s e  w i t h  t h e  thumb  
r e s t i n g  l i g h t l y  a g a i n s t  t h e  f o r e f i n g e r .  On 
command t o  o x t e n d  t h e  f i n g e r s  from  t h i s  
p o s i t i o n  i t  r e q u ir e d  tw o s e c o n d s  t o  i n i t i a t e  
m ovem ent. She t h e n  s e p a r a te d  th e  t i p s  o f  th e  
f i n g e r s  an a v e r a g e  o f  V* from  th e  p a lm . The 
thumb e x te n d e d  a b o u t l n from  t h e  f o r e f i n g e r .
On command t o  g r ip  my tw o f i n g e r s  t h e r e  w as n o  
d e la y  i n  s t a r t i n g  m ovem ent and th e  pow er o f  
t h e  g r i p  w as g ood  ( t ) .

L e f t .  W ith  t h e  w r i s t  d o r s i f l e x e d  t o  3 0 °  t h e  t i p s  o f  
t h e  5t h ,  *fth and 3r d  f i n g e r s  r e s t e d  l i g h t l y  
a g a in s t  th e  p a lm . The f o r e f i n g e r  s e t t l e d  l "  
from  i t .  The thumb r e s t e d  a g a in s t  th e  s i d e  o f  
t h e  f o r e f i n g e r .  On command t o  e x t e n d  th e  f i n g e r s  
t h e r e  w as a d e la y  o f  f o u r  s e c o n d s  b e f o r e  m ovem ent 
b e g a n . She th e n  e x te n d e d  them  an a v e r a g e  o f  2 ”

37 years.

Female.

Disseminated s c le r o s is .
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from  t h e  palm * ^he thumb e x te n d e d  1 M from  t h e  f o r e f i n g e r *  
When i n s t r u c t e d  t o  g r ip  t h e r e  w as n o  d e la y  i n  i n i t i a t i n g  
f l e x i o n  b u t  t h e  g r i p  w as w eak (3  ) .

F u l l  p a s s i v e  e x t e n s i o n  o f  b o t h  w r i s t  and f i n g e r s  
m et w i t h  o n ly  a s l i g h t  (B )  d e g r e e  o f  r e s i s t a n c e ,  r a t h e r  
m ore m arked  i n  t h e  l e f t .

I t  s e e m e d , i n  v ie w  o f  t h e  p a r e s i s  and th e  
p r e s e n c e  o f  some s p a s t i c i t y  t h a t  t h i s  p a t i e n t  w o u ld  be  
i n s t r u c t i v e  i n  a s s e s s i n g  t h e  v a lu e  o f  s t r e t c h i n g  t h e  more 
s p a s t i c  m u s c le s  ( i . e .  th e  w r i s t  and f i n g e r  f l e x o r s )  f o r  a  
p e r io d  o f  t im e .  As t h e  l e f t  hand w as r a t h e r  w o r se  th a n  
t h e  r i g h t  i t  w as c h o s e n  f o r  t h e  t r i a l .  The r i g h t  hand  
w as l e f t  u n s p l i n t e d  t o  a c t  a s  a  c o n t r o l  f o r  th e  l e f t *

A v e n t r a l  t y p e  w r i s t  and f i n g e r  s p l i n t  ( t y p e  A) 
w as f i t t e d  on  t h e  27*9*55  and t h e  p a t i e n t  w as i n s t r u c t e d  
t o  w ear i t  c o n s t a n t l y .

She w as n e x t  s e e n  on th e  2 7 . 1 0 ,5 5 .  She g a v e  
t h e  h i s t o r y  t h a t  sh e  had w orn th e  s p l i n t  o n ly  a t  n i g h t  
s i n c e  i t  i n t e r f e r e d ,  d u r in g  th e  d a y .  w i t h  h er  k n i t t i n g  
and o t h e r  p a s t im e s *  She had fo u d  ±z c o m fo r ta b le  when  
w e a r in g  i t  a t  n ig h t* . She g a v e  th e  h i s t o r y  t h a t ,  on  rem o v a l 
o f  t h e  s p l i n t  i n  th e  m o r n in g , th e  f i n g e r s  s t a y e d  o u t  q u i t e  
s t r a i g h t .  The f i n g e r s  o f  t h e  r i g h t  hand w ere  fo u n d  
c le n c h e d  a s  u s u a l .  D u r in g  th e  h a l f  hour w h ic h  e l a p s e d ,  
w h i le  u n c le n c h in g  o f  t h e  r i g h t  hand o c c u r r e d ,  t h e  f i n g e r s  
o f  th e  l e f t  hand g r a d u a l ly  f le x e d * . Thus a t  -the en d  o f  t h i s  
t im e  b o t h  h an d s w ere  i n  th e  p o s i t i o n  w h ic h  t h e y  had o c c u p ie d ,  
a t  a  s i m i l a r  p o in t  o f  t im e ,  p r io r  t o  s p l i n t i n g *  She had  
n o t  n o t i c e d  any im p rovem en t i n  a c t i v e  © x td n s io n  o f  t h e  
f i n g e r s  o f  t h e  l e f t  hand d u r in g  th e  r e s t  o f  t h e  d a y .
E x a m in a t io n  ( a t  5 *<M>«b u )  on  t h i s  d a te  show ed n o  ch an ge  
from  t h e  o r i g i n a l  f i n d i n g s .

On e x a m in a t io n  a  m onth l a t e r  ( a t  ^ f .O .p .m .)  t h e r e  
w as o n ly  one ch a n g e  com pared t o  t h e  i n i t i a l  f i n d i n g s ,  b u t  
t h i s  w as o f  some s i g n i f i c a n c e .  The f i n g e r s  o f  t h e  l e f t  
hand s e t t l e d  1 M -  2%n from  th e  palm  and t h e r e  w as a 
d e f i n i t e  d e c r e a s e  i n  r e s i s t a n c e  t o  p a s s i v e  e x t e n s i o n  o f  
th e  f i n g e r s  and w r i s t .  W hereas t h e y  had o r i g i n a l l y  p r e s e n t e d  
m ore s p a s t i c i t y  th a n  on th e  r i g h t  t h e r e  w as now a p p r e c ia b ly  
l e s s .  The p a t i e n t  g a v e  t h e  h i s t o r y  t h a t  th e  f i n g e r s  o f  
t h e  l e f t  hand d id  n o t  Wfc u r l  up" so  much a s  t h o s e  o f  t h e  
r i g h t  hand d u r in g  th e  d a y . T h ere  w as n o  im p rovem ent i n  
a c t i v e  e x t e n s io n  o f  th e  l e f t  w r i s t  o r  f i n g e r s .  The r i g h t  
hand and f i n g e r s  show ed a  l i t t l e  l e s s  m ovem ent th a n  t h e y  
had shown o r i g i n a l l y .  A c t iv e  m ovem ent o f  th e  e lb o w  and  
s h o u ld e r  show ed n o  change*.

N ig h t  s p l i n t i n g  w as c o n t in u e d  f o r  a f u r t h e r  tw o  
m onths*. At t h e  en d  o f  t h a t  t im e  ( 2h . l . ? 6 )  n o  im p rovem ent



in  active  extension of the fin gers was noted though 
l e f t  f lex io n  spasm remained reduced on comparison with 
the righ t hand. I t  seemed rather p o in tle ss  to continue 
sp lin tin g  and i t  was therefore stopped. Twb in terestin g  
points arose from th is  case. Spasm of the f le x o r s , though 
not at any time marked, was d e f in ite ly  reduced. Despite 
reduction of spasm there was no improvement in  active  
extension .



CASE No.t»U>

Age# 59 y e a r s .

Sex. Female.

Occupation Housewife.

Complaint. Radial Palsy.

Case H istory.

On the 26.8.-55 she had a r ig h t  r a d ia l  
mastectomy a t another h o s p ita l .  On recovery from the  
a n a e sth e tic  a r ig h t  sid ed  w r is t  drop was n oted . E le c tr o -  
d ia g n o s is , l a t e r ,  showed th a t t h is  was due to  neura- 
praxia  o f the r a d ia l n erve. She was tra n sferred  to  us on 
the lf .l0 .5 5 «

Examination on th a t date showed p a r e s is  o f  the  
in fr a sp in a tu s ,Td e lto id ,  tr ic e p s  and ex ten so rs o f the w r is t  
and fin g e r s*  xhe degree o f  p a r a ly s is  v a r ie d , the w r is t  
and f in g e r  ex ten so rs  being most a f fe c te d  and showing on ly  
a f l ic k e r  o f  a c t iv e  movement. When pronated, the hand la y  
f le x e d  to  70° under the a c tio n  o f g r a v ity .

For the next th ree weeks she was tre a ted  w ith



d a ily  session s of interrupted galvanism and passive 
exercises* This lin e  of treatment did not improve 
active extension of e ith er  w rist or fingers*

A dorsal type w rist sp lin t  was made on the 
25.10*55 which held the w rist extended to 25°* I t  can,
I th ink , he appreciated from examination on the photo
graph how l i t t l e  th is  sp lin t in terfered  with gripping*.
The narrow supporting band does not get in  the way*
Weight was 2£ozs.

When next seen on the if* 11. 55 there was some 
degree of active extensions- 70 f lex io n  -  0 (3  ) ,
0° -  20°B.( 3) .  By the 7*12*55 there was a marked 
improvements- 75° f lex io n  -  0 ° (if) , 0° -  35° (3 ) .  I t  
w ill  be noted that she could, by then, extend the w rist 
past the angle at which i t  was held by the sp lin t  
( 25° extension).. A photograph was taken on th is  date 
Isee below) of the p atient a c tiv e ly  extending her wrist* 
Examination of the other paresed muscles showed that they 
too had made some recovery but not to the same extent, as 
had the w rist extensors. The finger extensors also  showed 
a l i t t l e  improvement, but as may be seen from the photo
graph th is  movement was s t i l l  weak*

By the 3 .2 .56  there was a very good w rist 
d o rsiflex io n :- 70°flex io n  -  ifO°extension (if)* Splinting  
was discontinued* The other muscle groups also  showed 
further improvement*.

I t  may be noted that by restin g  the extensors



o f  t h e  w r i s t  and f i n g e r s  t h e y  r e c o v e r e d  q u i c k l y .  No 
d o u b t ,  t h i s  im p rovem en t w as c o i n c i d e n t a l  w it h  a  n a t u r a l  
r e c o v e r y . t o  some e x t e n t .  N e v e r t h e l e s s ,  t h e  f a c t  t h a t  
t h e  o t h e r  m u s c le  g r o u p s  d id  n o t  show  t h e  same r a p id  
p a t t e r n  o f  r e c o v e r y  i s  some e v id e n c e  t h a t  t h e  s p l i n t  
e x p e d ia t e d  im p rovem en t -  p a r t i c u l a r l y  a s  t h e  w r i s t  and  
f i n g e r  e x t e n s o r s  had show n t h e  l e a s t  am ount o f  a c t i v e  
m ovem ent i n i t i a l l y .

W h atever i t s  m e r i t s  i n  s t i m u l a t i n g  r e c o v e r y  
may h a v e  b e e n ,  t h e r e  i s  n o  d o u b t t h a t  w h i le  w e a r in g  
t h i s  s p l i n t  sh e  w as a b le  t o  make g o o d  u s e  o f  fch is  hand -  
w i t h i n  t h e  l i m i t a t i o n s  im p o sed  upon  th d  l im b  b y  p a r e s i s  
o f  t h e  o t h e r  m u s c le s .  She fo u n d  i t  c o m fo r ta b le  t o  
w ear c o n s t a n t l y  th r o u g h o u t  n in e  w e e k s .  I t  c a u s e d  n o  
s k in  a b r a s io n s .  No d e t e r i o r a t i o n  o c c u r r e d .
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CASE No. 1+5,

Age*

Sex.

Complaint*.

Occupation.

Case H is to ry *

She sustained a p a rtia l right ulnar palsy  
follow ing excessive use o f a tin-opener at work* This 
instrument had caused a neur«pr«cia, probably by pressure 
on the nerve where i t  courses la te r a lly  to the pisiform  
bone*. There was hyperextension at the M.P* jo in ts  of the 
5th. & *Fth* fin gers accompanied by flex io n  of the 
I*P. jo in ts .

A "wrist and ulnar deviation  s p lin t1* was 
moulded in  such a way that the 5th. & *+th M.P. jo in ts  
were held flexed  and the I.P*. jo in ts  extended* The 
thumb, forefinger and middle finger were l e f t  free  
for use* These fin gers were not involved by the 
paralysis*.

She wore the sp lin t for two months, by the 
end of which time there was f u l l  recovery of function.
She had been a b le  to  co n tin u e  w orking w h ile  w earing  t h i s  
appliance*.

*+3 y e a rs*

Female*

R ig h t u ln a r  n e rv e  pa lsy*  

C anteen  w orker*
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CASEJJbĵ JLĵ .

Age* 29 years*

S e x * M ale*

C o m p la in t* F r ie d r e ic h *  s  a t a x ia *

C ase H is to r y *

The sym ptom s o f  h i s  c o n d i t i o n  f i r s t  b e g a n  a t  
t h e  a g e  o f  f o u r t e e n  y e a r s .  He had b e e n  i n v e s t i g a t e d  
and t r e a t e d  a t  s e v e r a l  L ondon H o s p i t a l s  s in c e  th en *
He h ad  b e e n  u n d er  t h e  c a r e  o f  a P h y s ic ia n  a t  th e  
W h it t in g t o n  H o s p i t a l  f o r  t h e  l a s t  s i x  y e a r s *  D u r in g  
t h a t  t im e  t h e r e  had b e e n  a  s t e a d y  d e t e r i o r a t i o n  i n  h i s  
a b i l i t y  t o  s ta n d  and w alk* F or t h e  p r e v io u s  tw o y e a r s
he had b e e n  u n a b le  t o  w a lk  a t  a l l  -  n o t  e v e n  w i t h
maximum a s s i s t a n c e *  I n  D ecem ber 1 9  51* tw o C u f f - t o p  
c a l i p e r s  had b e e n  o r d e r e d  f o r  him i n  th e  hope t h a t  b y  
b r a c in g  h i s  k n e e s ,  he w o u ld  b e a b le  t o  make u s e  o f  t h e  
s m a ll  am ount o f  h ip  m ovem ent s t i l l  r e m a in in g *  B o o t s  
w ere  a l s o  made t o  h e lp  c o r r e c t  t h e  s e v e r e  p e s  e q u in o v a r u s ,  
com b in ed  w i t h  p e s  c a v e s ,  d e f o r m i t i e s  o f  h i s  f e e t .  The 
c a l i p e r s  w e ig h e d  31b s .  l 5i o z s .  e a c h ,  and t h e  b o o t s  
l i b *  I J o z s *  each *  He fo u n d  t h i s  e x t r a  w e ig h t  a lm o s t  
im p o s s ib le  t o  move an& a t t e m p ts  a t  a m b u la t io n  w ere  so o n  
a f t e r  su sp en d ed *

A d e t a i l e d  n e u r o l o g i c a l  e x a m in a t io n  o f  t h i s  
p a t i e n t  i n  S ep tem b er 1 9 5 5  r e v e a le d  t h a t  he s t i l l  m ain 
t a i n e d  a f f a i r  amount o f  pow er and r a n g e  o f  f l e x i o n ,  
a b d u c t io n  and  a d d u c t io n  a t  b o th  h ip  j o i n t s *  E x t e n s io n  
w as v e r y  w e a k (2 )  b u t  he c o u ld  s t i l l  f u l l y  e x t e n d  t h e  
l i m b s .  He c o u ld  e x te n d  b o th  k n e e s  t o  15  -  20° a g a i n s t  
g r a v i t y  ( 3) .  T h ere  w as n o  d o r s i f l e x i o n  a t  e i t h e r  a n k le  
b u t  he had a  f a i r  pow er o f  p la n t a r  f l e x i o n  (3  ) *  The 
u p p er  l im b s  w ere  e x c e e d in g ly  s t r o n g  i n  a l l  m u sc le  g r o u p s  
and o n ly  m o d era te  a t a x i a  w as p r e s e n t .

The q u e s t i o n  w as w h e th e r  o r  n o t  he c o u ld  make 
some a t te m p t  a t  w a lk in g  w i t h  a  p a ir  o f  lo n g  l e g  and f o o t  
s p l i n t s *  The g r e a t  s t r e n g t h  o f  h i s  arm s made i t  a  
p o s s i b i l i t y  t h a t  he m ig h t w a lk  w it h  c r u t c h e s  (u n d e r  
s u p e r v i s io n )  i f  t h e  l e g s  w ere  b r a c e d .

Two s u c h  a p p l ia n c e s  w ere  m ad e. D u r in g  m o u ld in g  
o f  th e  f o o t  p a r t s  th e  p la n t a r  f l e x i o n - i n v e r s i o n  com ponent 
o f  th e  d e fo r m ity  o f  th e  f e e t  w ere  h e ld  a s  f u l l y  c o r r e c t e d
a s  p o s s i b l e .  When f i n i s h e d  and f i t t e d  t o  t h e  p a t i e n t



t h e y  h e ld  t h e  k n e e s  f u l l y  e x te n d e d  and  t h e  f e e t  i n  
f a i r l y  g o o d  p o s i t i o n .  S t r e n g t h e n in g  s t r i p s  w ere  r i v e t e d  
b e tw e e n  t h e  f o o t  and t h e  a n k le  t o  s t r e n g t h e n  t h e  p a r t s  
c o r r e c t i n g  i n v e r s i o n .  T h i n , . r o u g h e n e d  l e a t h e r  " C u t -o u t s ” 
w ere  r i v e t e d  o n to  t h e  s o l e s  o f  t h e  s p l i n t s *

In  v i r t u e  o f  t h e  l i g h t n e s s  o f  t h e  a p p l ia n c e s  
( a v e r a g e  w e ig h t  21b s .  *fozs*. e a c h )  he w as a b le  t o  w a lk  
w it h  t h e  s u p p o r t  o f  on e  P h y s io t h e r a p i s t *  He p r o g r e s s e d  
b y  c ir c u m d u c t in g  e a c h  f o o t  i n  tu rn *  A d m it te d ly  i t  w as  
w it h  a  g r e a t  s t r u g g l e  t h a t  he g o t  a lo n g ,  and a t  f i r s t  
he c o u ld  m anage o n ly  a  fe w  y a r d s ,  b u t  i t  w as m o st  
r e w a r d in g  t o  s e e  him  on  h i s  f e e t  a g a in ,  u n d er  any  
c ir c u m s ta n c e s *  I n  t im e  he le a r n e d  t o  w a lk ,  u n d er  
s u p e r v i s i o n ,  i n  a  w a lk in g  m a c h in e , b u t  he d id  n o t .  w h i le  
u n d e r  my o b s e r v a t i o n ,  e v e r  m anage m ore th a n  some 20 y a r d s*
I  l a s t  saw  him i n  May 1 9 5 6  b y  w h ic h  t im e  he had b e e n  
w e a r in g  h i s  s p l i n t s ,  w h i l e  i n  th e  D e p a r tm e n t, f o r  e i g h t  
m o n th s . He c o u ld  n o t  u s e  them  a t  home a s  he had i n 
s u f f i c i e n t  h e lp  t h e r e  t o  a l l o w  s a f e  u s a g e .

T h is  c a s e ,  l i k e  C a se s  L l  & i l l u s t r a t e s  
oh£ o f  t h e  b e n e f i t s  o f  t h i s  ty p e  o f  a p p l ia n c e *  T h e ir  
lo w  w e ig h t  p e r m it s  p a t i e n t s  w i t h  v e r y  w eak h ip  m ovem ents  
t o  w a lk  w i t h  s u p p o r t  f o r  S u i t e  a  lo n g  t im e  a f t e r  a m b u la t io n ,  
w it h  th e  u s u a l  t y p e  o f  m e ta l  c a l l i p e r ,  h a s  becom e i m p o s s i b l e .

I t  may a l s o  b e  w o r th  p o in t in g  o u t  t h e  f i n a n c i a l  
a s p e c t .  The c a l i p e r s  a n d -b o o t s  s u p p l ie d  t o  t h i s  p a t i e n t  
c o s t  £*t6 , and t h i s  m oney c o u ld  n o t ,  Of c o u r s e ,  b e  r e c la im e d
w hen t h e y  w ere  fo u n d  t o  b e v a l u e l e s s *  The p a ir  o f  p l a s t i c
s p l i n t s  c o s t  £ 2 *  1 5 s*  i n  m a t e r i a l s *  M aking them  r e q u ir e d  
t h r e e  h o u r s  o f  my t im e  and t h a t  o f  a  P h y s i o t h e r a p i e s t ,  t h e  
v a lu e  o f  w h ic h  w o rk s o u t  a t  a  f u r t h e r  £ 2* 1 5 s .  The s p l i n t s
t h e r e f o r e  c o s t  a b o u t  £ 5* -  n in e  t im e s  l e s s  th a n  t h e  o t h e r
a p p l ia n c e s * .



CASE No. ^*7.

Age. ^  y e a r s .  10 months*

Sex* Male.

Complaint* Chronic residual l e f t  hemiparesis.

Case H istory.

At the age of 2yrs. lOmonths he developed 
en ceph alitis of unknown aetiology* He was unconcious 
for one month* On return o f conciousness he was found 
to have a to ta l l e f t  hemiplegia. Over the next year he 
learned to walk with the aid of a B*K. iron. His l e f t  
arm recovered movement only at the shoulder and elbow



and t h i s  w as v e r y  l i m i t e d *  D a r in g  th e  f o l l o w i n g  y e a r  
h i s  w a lk in g  im p ro v ed  a l i t t l e  f u r t h e r  h u t  n o  im p rovem ent  
w as n o te d  i n  h i s  u p p e r  limb* d e s p i t e  c o n s t a n t  r e - e d u c a t i o n a l  
t h e r a p y .

When f i r s t  s e e n  on  t h e  7 # 1 0 * 5 5  m ovem ent i n  th e  
l e f t  u p p er  l im h  w as c o n f in e d  t o  90°  a b d u c t io n  and f l e x i o n  (3  ) 
a t  th e  s h o u ld e r  and f u l l  f l e x i o n  (3  ) o f  t h e  e lb o w  from  
i t s  s e t t l i n g  p o s i t i o n  o f  6 0 °  * He c o u ld  eafcend t h e  a lb o w  
t o  6 0 ° ( 3 )  b u t  n o t  b e y o n d . T h ere  w as n o  a c t i v e  m ovem ent 
i n  t h e  w r i s t  o r  f i n g e r s *  T h ere  w as s l i g h t  t o  m o d era te  
s p a s t i c i t y  on  e x t e n s i o n  o f  t h e  e lb o w  from  60°  t o  0° *
W ith  t h e  f i n g e r s  h e ld  e x te n d e d  i n  l i n e  w i t h  t h e  m eta 
c a r p a l  s  p a s s i v e  e x t e n s i o n  o f  t h e  hand and w r i s t  w as f r e e  
o f  r e s i s t e n c e  from  i t s  s e t t l i n g  p o s i t i o n  o f  75°  ( s e e  
p h o to g r a p h  on  p r e v io u s  p a g e )  t o  0 ° *  From 0°  - 7 0 °  e x t e n s i o n  
t h e r e  w as s l i g h t  t o  m o d e r a te  s p a s t i c i t y .

A s p l i n t  w as made on t h e  lM -.lO .J ?  w h ic h  h e ld  
£ h e  w r i s t  s l i g h t l y  e x te n d e d  (a b o u t  5° )  and th e  f i n g e r s  i n  
l i n e  w i t h  t h e  hand* He w ore i t  n i g h t  and d ay  f o r  s e v e n  
w ee k s  b u t  a t  t h e  en d  o f  t h a t  t im e  t h e r e  w as s t i l l  n o  
a c t i v e  e x t e n s i o n  o f  t h e  w r i s t  o r  f i n g e r s .

On t h e  3 * 1 « 5 6  a  new  s p l i n t  w as made w h ic h  h e ld  
th e  w r i s t  m ore e x te n d e d  ( 30° ) •  t h e  f i n g e r s  b e in g  a g a in  
f u l l y  e x te n d e d *  He w ore I t  n i g h t  and d a y , e x c e p t  f o r  
w a s h in g ,  f o r  f o u r  w eek s*  E x a m in a tio n  th e n  r e v e a le d  t h a t  
t h e r e  w as n o  r e s i s t a n c e  t o  p a s s i v e  e x t e n s i o n ,  o f  hand and  
f i n g e r s ,  up t o  t h e  l o c u s  o f  30°  e x t e n s i o n  a t  w h ic h  t h e y  had  
b e e n  m a in ta in e d  b y  t h e  s p l i n t .  T h ere w a s ,  t h u s ,  a  30  
g a in  i n  th e  r a n g e  o f  n o rm a l t o n u s .  No f l i c k e r  o f  a c t i v e  
e x t e n s i o n  w as n o t e d  i n  e i t h e r  w r i s t  o r  f i n g e r s *  J u s t  
b e f o r e  t h i s  e x a m in a t io n  a  p la c e  had b e e n  fo u n d  f o r  t h e  
c h i l d  a t  a  s c h o o l  f o r  c r i p p l e d  c h i l d r e n ,  a n d . a s  h e  w en t  
o f f  t h e r e  s h o r t l y  a f t e r w a r d s  I  d id  n o t  s e e  him a g a in *

T h is  c a s e  show ed  n o  im p rovem ent w h a ts o e v e r  i n  
a c t i v e  m ovem ent, th o u g h  t h e  w r i s t  had b e e n  c o n s t a n t l y  
e x te n d e d  f o r  e l e v e n  w e e k s*  I t  i s  in c lu d e d  i n  t h e  s e r i e s  
f o r  j u s t  t h a t  r e a s o n ,  a s  i t  u n d e r l in e s  t h e  c o n c l u s i o n ,  
d e r iv e d  from  th e  s tu d y  o f  t h e  s e r i e s  o f  h m ip le g ic  c a s e s ,  
t h a t  w here t h e r e  i s  n o  a c t i v e  m ovem ent fo u n d  a t  th e  
i n i t i a l  e x a m in a t io n  o f  a  p a r t  n o  r e t u r n  o f  v o lu n t a r y  
m ovem ent w i l l  o c£ u r  from  m a in ta in e n c e  o f  th e  j o i n t  i n  
f u n c t i o n a l  p o s i t i o n  e v e n  th o u g h  r e l e a s e  o f  s p a s t i c i t y  
r e s u l t s  from  d o in g  s o .

Th e r e  i s  n o  d o u b t i n  my m ind t h a t  he d id  w ear  
th e  s p l i n t  c o n s t a n t ly *  H is  m oth er  w as a m o st r e l i a b l e



? l b

person aild she was very in terested  in  th is  attempt 
to  obtain some movement in  the child* s hand*

The only p o sitiv e  feature of th is  case was 
that i t  helped to show that these p la s t ic  appliances 
are to lerab le  for long periods, even by children*



CASE No. U 8 .

3 / 7

Age,  10 years*

Sex* H a le .

Complaint. Tuberculous m eningitis*

Case H istory.

T h is  c h i l d ,  a  m e n t a l ly  r e t a r d e d  s c h o o lb o y ,  w as  
a d m it te d  on  t h e  29*1*55  c o m p la in in g  o f  h e a d a c h e s  and  
d e lir iu m * . C l i n i c a l  e x a m in a t io n  and s p e c i a l  i n v e s t i g a t i o n s  
l e d  t o  t h e  d i a g n o s i s  o f  T u b e r c u lo u s  m e n in g i t i s *  On t h e  
1 . 2 . 5 5  he becam e com atose* . H is  l e v e l  o f  c o n c io u s n e s s  
im p ro v ed  w i t h in  a  fe w  d a y s  b u t  he rem a in e d  s t u p o r o s e  u n t i l  
t h e  1h>m-*55« H is  m e n ta l s t a t e  th e n  im p ro v ed ., Q u a d r ip le g ia  
w as d ia g n o s e d  on t h e  1 5 * 3 * 5 5  He had o c c a s i o n a l  c o n v u ls io n s  
o v e r  t h e  n e x t  fe w  m onths*. H is  q u a d r ip le g i a  r e s o l v e d  i n t o  
a  r i g h t  h e m ip le g ia  b e f o r e  he w as d is c h a r g e d  t o  an o r t h o 
p a e d ic  h o s p i t a l  on  t h e  26*3* 56.

I  w as c a l l e d  t o  s e e  him  on  th e  1 7 . 3 . 5 5  r e g a r d in g  
t h e  c o r r e c t i o n  o f  t h e  d e f o r m it y  o f  h i s  l i m b s .  A t t h i s  d a te  
t h e  c o n d i t io n  w a s t -
R ie h t  l e e .  H ip  f l e x e d  t o  1 2 0 ° ;  t h e  k n ee  f u l l y  f l e x e d  *

The f o b t  p la n t a r  f l e x e d .  The m u s c le s  w ere  v e r y  
s p a s t i c  and r e q u ir e d  a b o u t 10  m in u te s  s t e a d y  
p a s s i v e  m ovem ent t o  o b t a in  e x t e n s i o n  a t  t h e  h ip  
and k n e e *  R e f l e x e s  w ere  g r e a t l y  e x a g g e r a t e d  and  
a  s t r o n g  w ith d r a w a l r e f l e x  w as p r e s e n t .

L e f t  L e g . S im ila r  t o  t h e  r i g h t  b u t  s p a s t i c i t y  l e s s  
m arked .

R ig h t  Arm. S h o u ld e r  a d d u c te d , e lb o w  f l e x e d  t o  2 5 °  and t h e  
fo rea r m  and hand p r o n a te d  so  s t r o n g l y  t h a t  t h e

? aim o f  t h e  hand f a c e d  a lm o s t  d i r e c t l y  fo r w a r d ,  
he w r i s t  w as f l e x e d  and th e  f i n g e r s  t i g h t l y  

c le n c h e d .

L e f t  Arm. Showed s i g n s  o f  a  m o d era te  d e g r e e  o f  s p a s t i c i t y  
and p a r e s i s ,  b u t  n o t  n e a r l y  so  m arked a s  on  t h e  
r i g h t .

Long l e g  and f o o t  s p l i n t s  w ere  made f o r  b o th  l e g s  
and t h e  r i g h t  arm w as a l s o  s p l i n t e d  (o n  th e  2*+ .3*55)*  The 
l e g  s p l i n t s  e x te n d e d  from  t h e  t h ig h  t o  t h e  t o e s  and h e ld  
t h e  k n e e s  f l e x e d  tor 1 0 °  w i t h  th e  f e e t  d o r s i f l e x e d  t o  90 . °
The r i g h t  arm s p l i n t  w as made w i t h  t h e  e lb o w  e x te n d e d  t o  
10°  and th e  fo rea r m  and hand s u p in a te d  a s  f a r  a s  i t  w as
p o s s i b l e  t o  overcom e th e  e x t r e m e ly  s p a s t i c  p r o n a to r s  -  
i . e .  t o  m id  p r o n a t io n *  Thehand w as in c lu d e d  i n  t h e  s p l i n t



so  t h a t  t h e  w r i s t  w as d o r s i f l e x e d  t o  some 20 and t h e  
f i n g e r s  w ere  e x t e n d e d .  The m o u ld in g  o f  t h e s e  s p l i t s  w as  
e x c e p t i o n a l l y  d i f f i c u l t  b e c a u s e  o f  th e  d e g r e e  o f  s p a s t i c i t y  
and t h e  i n a b i l i t y  o f  t h e  c h i l d  t o  c o - o p e r a t e .

He w ore t h e s e  s p l i n t s  e v e r  d a y  u n t i l  d is c h a r g e d  
o n e y e a r  l a t e r .  The p e r io d  o f  t h e  d ay  d u r in g  w h ic h  he  
w ore them  v a r i e d  from  2 b h o u r s  t o  8 h o u r s ,  a t  d i f f e r e n t  
t im e s *

On d is c h a r g e  h i s  g e n e r a l  c o n d i t io n  w as r e a s o n a b ly

f o o d  -  he w as s i t t i n g  i n  a w h e e l c h a ir  f o r  s e v e r a l  h o u r s  a 
a y  and t a k in g  some i n t e r e s t  i n  h i s  s u r r o u n d in g s  -  p la y in g  

w it h  t o y s ,  e t c .  He w o u ld  an sw er  q u e s t i o n s  q u i t e  a c c u r a t e l y .  
The c o n d i t io n  o f  h i s  l im b s  w as a s  f o l l o w s * -  he p r e f e r r e d  
t o  k e e p  h i s  k n e e s  f l e x e d  t o  90 b o th  i n  b ed  and i n  th e  
c h a ir  b u t  p a s s i v e  e x t e n s i o n  t o  10°  f l e x i o n  c o u ld  b e e a s i l y  
o b t a in e d .  T h ere  w as n o  d e f o r m it y  o f  th e  h an d s o r  arm s 
on  e i t h e r  s id e  and a f u l l  p a s s i v e  r a n g e  a t  a l l  j o i n t s  w as  
o b t a i n a b l e .  Owing t o  h i s  m e n ta l s t a t e  th e  amount o f  
a c t i v e  m ovem ent o f  t h e  l im b s  w as im p o s s ib le  t o  a s c e r t a i n ,  
b u t  t h e r e  w as m ore sp o n ta n e o u s  m ovem ent on  th e  l e f t  s i d e .

The same s e t  o f  s p l i n t s  w as u s e d  th r o u g h o u t .

,,che u p p er  p a r t s  o f  th e  l e g  s p l i n t s  becam e  
so a k ed  W ith  e x c r e t a  q u i t e  f r e q u e n t l y  b u t  b e in g  w a sh a b le  
t h i s  p r e s e n t e d  n o  p r o b le m .

I t  w o u ld  b e  u n tr u e  t o  s a y  t h a t  t h i s  p a t i e n t  
t o l e r a t e d  th e  s p l i n t s  w e l l :  q u i t e  t h e  r e v e r s e *  He
p r o t e s t e d  v e h e m e n t ly  e a c h  t im e  t h e y  w ere  p u t  o n .  I  b e l i e v e ,  
h o w e v e r , t h a t  he d i s l i k e d ,  n o t  t h e  s p l i n t s ,  b u t  t h e  p a s s i v e  
e x t e n s i o n  o f  h i s  v e r y  s p a s t i c  l e g s  w h ic h  n e c e s s a r i l y  p r e -  
c e e d e d  t h e i r  f i t t i n g .  Once o n , h i s  p r o t e s t s  so o n  
d im in i s h e d .

T h ere  ca n  b e  l i t t l e  d o u b t ,  on  c o n s id e r in g  h i s  
o r i g i n a l  s t a t e ,  t h a t  th e  a p p l ia n c e s  p r e v e n te d  t h e  o c c u r e n c e  
o f  g r o s s  f l e x i o n  d e f o r m i t i e s .



CASE No. U H *

Age* 61* years.
Sex. Female.

Complaint. Paraplegia in  f le x io n .

Case H istory.

She was admitted to  hosp ita l on the 21 .2 .55  
with increasing weakness of the le g s  and incontinence 
o f urine. C lin ica lly  the signs suggested a le s io n  
compressing the spinal cord at T.*f le v e l .  At operation  
an intra-m edullary neoplasm was found.

By t h e  2 2 * 7 * 5 ?  k n e e  e x t e n s i o n  w as i n s u f f i c i e n t l y
s t r o n g  t o  p e r m it  s t a n d i n g .  M ovem ent a t  h ip s  and a n k le s
w as a l s o  w ea k . She w as s u p p l i e d  w i t h  lo n g  l e g  c a l l i p e r s  
b u t  i t  w as fo u n d  t h a t  h ip  m ovem ent w as t o o  w eak t o  
u t i l i s e  t h e s e  a p p l i a n c e s .

On t h e  2 9 . 7 . 5 5  a  p a ir  o f  p l a s t i c  k n e e  s p l i n t s  
w ere  made ( w e ig h t  1 . 1b . 2o z s . )  and w e a r in g  t h e s e  sh e  w as  
afe le  t o  w a lk  a  d i s t a n c e  o f  100  y a r d s  w i t h  t h e  h e lp  o f  
one p e r s o n .  She w ore t h e s e  a p p l ia n c e s  f o r  n in e  m on ths  
and when l a s t  s e e n  on t h e  25 .h -.56 sh e  w as s t i l l  a b le  t o  
w a lk  6 0  y a r d s  b e f o r e  t i r i n g . ,  She w as t h u s  a b le  t o  
c o n t in u e  a  sem b la n ce  o f  a c t i v i t y  f o r  n in e  m on th s (p e r h a p s  
m o re) lo n g e r  th a n  sh e  c o u ld  h ave  done i f  o n ly  t h e  u s u a l  
c a l l i p e r s  had b e e n  a v a i l a b l e .  She w as v e r y  p ro u d  o f  h er  
a b i l i t y  t o  k e e p  w a lk in g  and sh e  r e m a in e d  h o p e f u l  o f  some 
im p rovem en t com in g  a b o u t .  T h u s , b y  k e e p in g  h er  am b u len t  
t h e  p l a s t i c  a p p l ia n c e s  had a  d i r e c t  b e a r in g  on  m a in ta in a n c e  
o f  h e r  m o r a le ,  and  l i i  t h i s  t h e i r  m a in  v a lu e  l a y . .



CASE No. 50.

3 XO

Age-  ty |-years.

Sex. Fem ale.

C om plain t. C e re b ra l d ip le g ia .

Case H is to ry .

T h is  c h i ld  s u f f e re d  from  L i t t l e * s  d i s e a s e .  Only 
th e  low er lim b s were a f f e c te d  and o f  th e s e  th e  l e f t  was 
much worse th an  th e  r ig h t*  The above p ho tog raph  shows 
th e  c h i ld  a tte m p tin g  to  f u l l y  d o r s i f l e x  b o th  f e e t .  I t  
w i l l  be seen  th a t  th e re  i s  a se v e re  p la n ta r  f le x io n  
d e fo rm ity  o f th e  l e f t  f o o t ,  accom panied by some in v e r s io n .  
On p a s s iv e  d o r s i f l e x io n  extrem e s p a s t i c i t y  o f th e  f l e x o r s  
was fe l t* , ^he fo o t  co u ld  be d o r s i f le x e d  to  on ly  75°> 
and t h i s  a g a in s t  g r e a t  r e s i s t a n c e .

She had been r e f e r r e d  to  u s  by G reat Ormond S t . , 
C h ild re n 1s H o s p ita l  w ith  a r e q u e s t  to  co n tin u e  th e  p a ss iv e  
m a n ip u la tio n s  and w alk ing  e x e rc is e s  w hich she had been 
re c e iv in g  a t  t h a t  I n s t i t u t i o n  f o r  th e  p re v io u s  two y e a r s .  
They had been unab le  to  e f f e c t  any improvement* They had
a ls o  su p p lie d  h er w ith  a D ennis Browne c a lc a n e u s  s p l i n t  
f o r  th e  l e f t  f o o t ,  f o r  w ear a t  n ig h t ,  b u t  t h e i r  l e t t e r



in d ic a te d  th a t  t h i s  app lian ce  had n o t helped .

I t  a p p e a r e d  t o  me t h a t  n o  a t t e m p ts  a t  
e d u c a t io n  i n  w a lk in g  c o u ld  hope t o  p r o s p e r  u n l e s s  t h e  
f o o t  c o u ld  b e  h e ld  d o r s i f l e x e d  i n  some w a y , w h i le  th e  
e x e r c i s e s  w ere  c a r r i e d  o u t*  A s p l i n t  w as t h e r e f o r e  
d e s ig n e d  w h ic h  i n  i t s  c o m p le te d  form  ( s e e  p h o to g r a p h )  
h e ld  th e  f o o t  i n  t h e  maximum o b t a in a b le  d o r s i f l e x i o n *
B y p r o v id in g  c r o s s e d  d ia g o n a l  s t r a p s  i t  w as p o s s i b l e  b y  
s u i t a b l e  a d ju s tm e n t  t o  c o r r e c t  t h e  i n v e r s i o n  com ponent  
o f  h e r  d e fo r m ity *  The f o o t  o f  th e  s p l i n t  w as th e n  c u t  
away a s  much a s  w as p o s s i b l e  w it h o u t  r e d u c in g  i t s  c o n t r o l  
o f  h e r  f o o t .  By d o in g  t h i s  i t  w as p o s s i b l e  t o  f i t  a  
s a n d a l o v e r  t h e  s p l i n t .  The a p p l ia n c e  w as f i t t e d  on  
t h e  2 0 . 5 . ? ? .

W alk in g  e d u c a t io n  w as th e n  com m enced. F or th e  
f i r s t  fe w  p a c e s  i t  seem ed  t h a t  th e  p ro b lem  had b e e n  
s o lv e d  b u t  t h e r e a f t e r  i t  w as n o t e d  t h a t  t h e  s t im u lu s  
o f  w a lk in g  in c r e a s e d  spasm  i n  th e  f l e x o r s  and th e  h e e l  
w as g r a d u a l ly  l e v e r e d  up i n  t h e  s p l i n t *  E x a m in a t io n  
o f  th e  a p p l ia n c e  show ed  t h a t  n o  f u r t h e r  t i g h t e n i n g  o f  
t h e  band p r o x im a l t o  t h e  b u lg e  o f  th e  c a l f  m u s c le s  c o u ld  
b e s a f e l y  a t t e m p te d .

From then on. at each treatment sessio n , she 
was allowed to  walk u n til the heel came up and then the 
sp lin t was readjusted and further walking encouraged.
T h is  w as a r a t h e r  t e d i o u s  p r o c e s s  f o r  t h e  P h y s i o t h e r a p i s t s
b u t  a s  t h e  m o n th s w en t b y  sh e  b eg a n  t o  make d e f i n i t e
p r o g r e s s *  T h i s ,  I  t h i n k ,  w as due i n  p a r t  t o  t h e  f a c t  t h a t
sh e  w ore t h e  s p l i n t  f o r  t w e lv e  h o u r s  e a c h  n i g h t  and t h i s  
l e d  t© a v e r y  g r a d u a l r e l e a s e  o f  s p a s t i c i t y .

By t h e  1 8 .1 0 * 5 ?  th e  spasm  w as s u f f i c i e n t l y  
r e d u c e d  f o r  p a s s i v e  d o r s i f l e x i o n ,  t o  w i t h in  a  fe w  d e g r e e s  
o f  a  r i g h t  a n g l e ,  t o  b e  o b t a in a b le *  On t h a t  d a te  I n o t e d  
f o r  th e  f i r s t  t im e  a f l i c k e r  o f  a c t i v e  d o r s i f l e x i o n *  At 
t h a t  d a te  h er  m o th er  g a v e  th e  h i s t o r y  t h a t  sh e  fo u n d  i t  
much e a s i e r  t o  g e t  t h e  s p l i n t  on and t h a t  t h e  f o o t  w as  
much " f r e e r 11* The P h y s io th e r a p y  S t a f f  ad d ed  t h e i r  o b s e r 
v a t io n  t h a t  h er  h e e l  rem a in e d  w e l l  down i n  t h e  s p l i n t  
d u r in g  w a lk in g  p r a c t i c e *  T h ere w as no  ch an ge i n  a c t i v e  
o r  p a s s i v e  m ovem ent a t  t h e  o t h e r  u n t r e a t e d  J o i n t s .

flfa th e  2 2 .1 1 * 5 ?  I  d i s c u s s e d  w i t h  h e r  m o th er  t h e  
p o s s i b i l i t y  o f  t h e  c h i l d  w e a r in g  t h e  s p l i n t  f o r  2 k h o u r s  
p e r  d ay ; p o in t in g  o u t  t h a t  a  much q u ic k e r  and more 
th o r o u g h  r e l e a s e  o f  spasm  m ig h t b e  fo r th c o m in g  i f  t h i s  
c o u ld  b e  arra n g ed *  The p a r e n t  a g r e e d  t o  t r y  and a r r a n g e  
t h i s  w i t h  t h e  c h ild *  s  S c h o o l m i s t r e s s *



' 3 U

I  next saw her on the 28.11.5? and received  
the h istory  that constant sp lin tin g  had been carried  
out u n t il  the 26th. when the g ir l  had had a convulsion.
She had, apparently, had two previous episodes since  
birth*. There did not appear to be any connection with  
the sp lin t  as the ch ild  had to lerated  i t  very w ell and 
had made no complaints about it*  I t  was thought b e st , 
however, to  go back to her previous period of wear.

She was next seen on the 16.1*56 and on th is  
occasion I w itnessed an active d orsiflex ion  of the foot  
carried out as an iso la ted  movement, the leg  being firm ly  
held*. The amplitude of action was small (15° to 20°) but 
the movement was quite d efin ite*  Passive d orsiflex ion  
was quite e a s iiy  obtainable to a f u l l  90° on th is  occasion.

On the 3*2.56 a message was received saying 
that the l i t t l e  g i r l f s mother had died suddenly* Her 
course o f treatment wa$ of course, interupted by th is  
tragedy.

When I  next saw her on the 16*3*56 she had begun 
again to wear her appliance. Passive movement was s t i l l  
p ossib le to  90° , resistan ce  being only moderate* No 
active movement was seen on th is  occasion.

Owing to various circumstances I did not see 
th is  l i t t l e  g ir l  again* ™his was unfortunate, as she had 
made slow but steady progress during the eight months of 
treatment* I t  would have been most in terestin g  to  see i f  
any permanent release of sp a s t ic ity  resu lted  from the 
prolonged stretch  of the ankle plantar flexors* Temporary 
re lease certa in ly  did occur* I doubt i f  much active • 
dorsiflex ion  would have follow ed, but in  view of the 
20° active  movement seen on the 16*1.56 some usefu l 
a c t iv ity  might have been gained.

This was the only case of congenital cerebral 
palsy which I had under treatment with the stretch  
technique. Naturally no d e fin ite  conclusions can be 
drawn from one case, but from a very close personal 
observation of the response in  th is  ch ild  I should say 
that i t  i s  possib le that muscle spasm in  th is  condition  
may be so abated. Whether or not i t  would be permanent 
i t  i s  impossible to  say*

See next page for further photographs



Above.
This shows the 
maximal degree 
of d orsiflex ion  
obtainable by- 
passive movement.

O p p o s ite .

This shows the 
foot held dorsi
flexed  to f u l le s t  
extent by the 
appliance.



CASE N o. 51

78 Years. 

Female.

Case H istory.

Over the past four years she had suffered  
increasing d is a b ility  from Parkinson's d isease . ' When 
she was f i r s t  seen on the 30.3 .56 her neck was fixed  
in  severe f lex io n  deformity, and she could not ra ise  
her head from the p osition  shown in  the photograph 
(above l e f t ) .

A cerv ica l support was made with the head 
held in  the maximum degree of extension which was 
obtainable (above r ig h t) . She was very pleased with 
the appliance finding i t  comfortable to wear and 
enabling her to see what was going on in  the ward.

Just before leaving my post at the Whittington 
Hospital I noticed  a rather remarkable development in  
th is  case. I saw her s it t in g  up in  bed holding her 
head up without the appliance. This incident occurred 
a month after f i t t in g  the co lla r . On request, she flexed  
and extended her head several tim es. I was unable to  
follow  up th is  p a tien t's  further progress, but i t  may be 
that in  Parkinson* s d isease a somewhat sim ilar mechanism 
to that shown in  the hemiplegic ser ie s  i s  capable of 
u ti l is a t io n . I t  may, in  fa c t , be easier  in  view of the 
more equally d istributed  sp a stic ity  in  opposing muscle 
groups. I t  would n ot, of course, be of great value except 
at jo in ts  where extension was more often  desireable than 
flex ion  -  as in  the cervical sp ine, and perhaps at the 
knee and w rist jo in ts .



32-5"
SOFT TISSUE LESIONS.

CASB N o.SZ.

M s.*
SMm.
gccunation,.

Ease H istory.

I  saw th is  p atient on the 1 9 ,1 2 ,51*, He 
complained of pain in  the righ t thenar eminence. The 
skin over th is  area was red and shiny and there was 
tenderness on l ig h t  pressure. The patient said that 
i t  had developed a fter  transfer to  the department 
which sp ec ia lised  in  making Christmas puddings*
Apparently, one of the ingredients o f the puddings
came in  tubes and from these tubes i t  had to be
squeezed out -  in  the manner of toothpaste. These
tubes, however, were large ones and contained m ateria l,which
being v isc u s , required considerable pressure to expel i t .
For several aays he had done l i t t l e  e ls e  except s i t  and 
squeeze these tubes. The diagnosis was c learly  a 
traumatic derm atitis and m yositis . He was loathe to  
give up the work as i t  was w ell-paid ,

I therefore made him an appliance which I  hope 
w ill  henceforth be known as "Brennan1 s appliance for 
Christmas Pudding Makers", This consisted  of a plaque 
of polythene cut to  the shape of h is thenar eminence 
and moulded thereto . I t  was held in  place by appropriately  
placed straps and buckles.

He telephoned a fter  Christmas to say that he 
had been able to continue making puddings with a 
minimum of pain and with sa tisfa cto ry  fin an cia l reward.

b2 years,

Male,

Bakery worker.



CASE N o .53.

flee* 39yfears.
i

Sex. Female.

Occupation- Dispenser in  a chemist*s shop#

Case h istory .

This p atient complained of chronic pain in  
the flexor  aspect o f the right wrist# I t  was most 
in  evidence during working hours and i t  cleared up 
when she was on holiday#. There was no h istory  of 
injury# Close enquiry as to the nature of her work 
revealed that she spent the en tire  working day mani
pulating boxes and b o tt le s  with the affected  hand.

On examination there was tenderness on 
pressure over the flex o r  retinaculum and for one inch 
of the w rist proximal to th is  structure# Firm flex io n  
of the fin gers caused pain in  th is  area, and th is  was 
greatly  increased i f  the w rist jo in t was held flexed  
while she gripped#

A diagnosis of ten osynovitis of the flexor  
tendons o f the fin gers and thumb was made#. A cock-up 
w rist sp lin t was made# This was a dorsal type appliance 
and the supporting palmar band was made ■£** wide in  
order to reduce in terference with gripping to a 
minimum#

She wore the appliance while at her work 
and a fter  a week pain began to  diminish and f in a l ly ,  
after  a month, i t  was barely noticeable* ■‘■he sp lin t did 
n o t, o f course, prevent movement o f the flexor  tendons, 
but i t  did rest the inflamed area of the w rist and at 
the same time kept i t  in  the p osition  in  whi6h movement 
of these tendons was allowed most freedom#


