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(54)  Medical  appliance  for  the  hand. 
©  Device  and  method  for  venous-flow  stimulation,  through 
localized  periodic  application  of  squeezing  forces,  essentially 
limited  to  the  phalanx  of  the  digits  and  thumb,  and  to  the 
adjacent  region  of  the  palm  of  the  hand.  To  this  end,  an  inflat- 
able  mitt  is  applied  to  the  said  phalanx  and  adjacent  regions, 
with  digits  and  thumb  projecting  beyond  the  mitt.  The  mitt 
may  be  wrapped  with  suitable  fabric,  such  as  surgical  gauze 
or  muslin,  to  provide  a  circumferential  tie  of  the  inflatable 
regions,  the  tie  providing  hoop-tension  reference  for  inward 
application  of  a  squeezing  pressure/release  cycle;  and  the 
squeeze  is  applied  in  unison  circumferentially  around  each  of 
the  individual  digits  (and  thumb)  at  the  phalanx  region.  Alter- 
natively,  the  inflatable  mitt  may  be  embedded  in  an  orth- 
opedic  cast,  without  impairing  the  application  of  pulsed  pres- 
sure  local  to  the  indicated  region;  in  this  case,  the 
circumferential  tie  is  provided  by  the  cast. 

FIG.  I. 
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This   i n v e n t i o n   r e l a t e s   to  a  m e d i c a l   a p p l i a n c e ,  
md  p a r t i c u l a r l y   to  an  a p p l i a n c e   fo r   a p p l y i n g   l o c a l  

p r e s s u r e   to  a  p a r t   of  the  hand  fo r   the   p u r p o s e   o f  

s t i m u l a t i n g   b l o o d   c i r c u l a t i o n   t h r o u g h   e n h a n c e d  

' e n o u s - r e t u r n   f l o w .  

Such  m e d i c a l   a p p l i a n c e s   are  known  wh ich   c o m p r i s e  

.  d o u b l e - w a l l e d   s h e a t h   a d a p t e d   to  f i t   o v e r   a  l i m b ,  
or  e x a m p l e ,   an  arm  or  a  c a l f   and  f o o t   to  be  t r e a t e d ,  
nd  a  pump  a p p a r a t u s   a r r a n g e d   to  i n f l a t e   and  d e f l a t e  
he  s h e a t h   c y c l i c a l l y ,   t h e r e b y   to  a p p l y   a  pumping   a c t i o n  
o  the  l imb  and  t h u s   a s s i s t   venous   b l o o d - f l o w   t h e r e i n .  

A  p a r t i c u l a r   d i s a d v a n t a g e   of  such  known  d e v i c e s  

s  t h a t   t h e y   c a n n o t   be  used   when  the   l imb  to  b e  

r e a t e d   is  a l s o   to  be  e n c a s e d   in  a  p l a s t e r   c a s t .   A l s o ,  
hey  a re   of  i n h e r e n t l y   l a r g e - v o l u m e   c a p a c i t y   w i t h   l a r g e  
rea  c o v e r a g e   of  the   i n v o l v e d   l imb ,   so  t h a t   t h e i r   a c t i o n  
s  on  an  e n t i r e   l i m b ;   l a r g e - c a p a c i t y   pumping   a p p a r a t u s  
s  r e q u i r e d   fo r   a d m i n i s t r a t i o n   of  an  i n f l a t i o n / d e f l a t i o n  

/ c l e ,   and  more  t h a n   one  pump  r e g i o n   may  be  a c t i v a t e d  

L m u l t a n e o u s l y ,   to  t he   d e t r i m e n t   of  a c h i e v i n g   o p t i m u m  
j n o u s - r e t u r n   f l o w .   m  p a r t i c u l a r ,   t h e s e   known  d e v i c e s  
)  not   p e r m i t   l o c a l i z e d   a p p l i c a t i o n   of  pumping   p r e s s u r e s .  
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In  our   E u r o p e a n   P a t e n t   A p p l i c a t i o n  

o.  8 6 3 0 6 1 6 3 . 6   we  d i s c l o s e   a  v a r i e t y   o f  

n f l a t a b l e   d e v i c e s   of  r e l a t i v e l y   low  v o l u m e t r i c  

a p a c i t y   and  s p e c i f i c a l l y   a d a p t e d   to  s t i m u l a t e   v e n o u s -  

e t u r n   f l ow  in  a  human  l e g ,   by  l o c a l i z e d   a c t i o n  

i e n e a t h   t he   m i d - t a r s a l   r e g i o n   of  the   f o o t ,   w h e r e b y  

.  m a j o r   l o c a l e   of  b l o o d   a c c u m u l a t i o n   i s   p e r i o d i c a l l y  

i q u e e z e d ,   to  f o r c e   o r ,   to  e n h a n c e   the   f o r c e   of  v e n o u s -  

r e t u r n   f l o w .   The  l o c a l   n a t u r e   of  t h e s e   i n f l a t a b l e  

l e v i c e s   e n a b l e s   them  to  be  e n c a s e d   in  a  c a s t   i f  

l e c e s s a r y ,   and  the  t o e s   are   a l w a y s   e x p o s e d ,   t h u s  

p e r m i t t i n g   i n s p e c t i o n   of  c i r c u l a t i o n ,   s w e l l i n g ,   n e r v e -  

r e a c t i o n   and  o t h e r   i n d i c i a   of  t r e a t m e n t   p r o g r e s s .  

3RIEF  STATEMENT  OF  THE  INVENTION 

We  have   d i s c o v e r e d   a  v e n o u s - p u m p   m e c h a n i s m   i n  

:he  r e g i o n   of  the   hand  which   is  e s s e n t i a l l y   l i m i t e d  

to  the  p r o x i m a l   p h a l a n g e s   of  the   d i g i t s   and  thumb,   a n d  

to  t he   a d j a c e n t   r e g i o n   of  the   pa lm;   t h i s   m e c h a n i s m   i s  

n a t u r a l l y   b r o u g h t   i n t o   o p e r a t i o n   upon  a  t i g h t  

d o u b l i n g   of  the   f i s t ,   w h e r e u p o n   v e n o u s - r e t u r n   f l o w  

e n s u e s   f rom  the   e n t i r e   arm.  A  t i g h t   f i s t   s q u e e z e s  

t h i s   r e g i o n ,   which   is  a  m a j o r   l o c a l e   of  b l o o d  

a c c u m u l a t i o n ,   i . e . ,   in  r e a d i n e s s   f o r   v e n o u s   r e t u r n  

t h r o u g h   t h e   arm.  And  we  have  e s t a b l i s h e d   t h a t   b y  

p e r i o d i c a l l y   s q u e e z i n g   t h i s   r e g i o n   w i t h o u t   r e q u i r i n g  

a  p a t i e n t   to  d o u b l e   h i s   f i s t ,   i . e . ,   by  e x t e r n a l   a p p l i -  

c a t i o n   of  s q u e e z i n g   p r e s s u r e   e s s e n t i a l l y   l o c a l   to  t h i s  

r e g i o n ,   v e n o u s - r e t u r n   f low  may  be  e f f i c i e n t l y   s t i m u l a t e d ,  

even  in  t h e   ca se   of  a  d e g r e e   of  v e n o u s   o b s t r u c t i o n   i n  

t he   w r i s t   or  e l s e w h e r e   in  the   i n v o l v e d   a r m .  
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I t   is  a c c o r d i n g l y   an  o b j e c t   of  the  i n v e n t i o n  

to  p r o v i d e   an  i m p r o v e d   method  and  means  of  s t i m u l a t i n g  

the  f low  of  b l o o d   in  a  human  a r m .  

I t   is  a  s p e c i f i c   o b j e c t   to  p r o v i d e   means  w h e r e b y  

p e r i o d i c   a p p l i c a t i o n   of  p r e s s u r e   to  a  r e l a t i v e l y  

l i m i t e d   and  l o c a l i z e d   r e g i o n   of  the  hand  may  e f f i c i e n t l y  

s t i m u l a t e   or  a s s i s t   t he   v e n o u s - r e t u r n   f low  in  t h e  

i n v o l v e d   a r m .  

I t   is  a n o t h e r   s p e c i f i c   o b j e c t   to  meet   the  a b o v e  

o b j e c t s   w i t h   s t r u c t u r e   which  w i l l   p e r m i t   c o n t i n u o u s  

e x p o s u r e   of  the   e x t r e m i t i e s   of  the   thumb  and  d i g i t s   of  t h e  

i n v o l v e d   hand ,   w i t h o u t   i n t e r r u p t i n g   or  d i s t u r b i n g   the  t h e r a p y  

i n v o l v e d   in  the   p e r i o d i c   a p p l i c a t i o n   of  p r e s s u r e .  

The  i n v e n t i o n   a c h i e v e s   the  above   o b j e c t s   by  

l o c a l i z i n g   the   p e r i o d i c   a p p l i c a t i o n   of  s q u e e z i n g  

fo r ce   ,  e s s e n t i a l l y   l i m i t e d   to  the   p h a l a n x   of  t h e  

d i g i t s   and  thumb,   and  to  the   a d j a c e n t   r e g i o n   of  t h e  

palm  of  the   hand .   To  t h i s   end,   and  f o r   t he   e m b o d i -  

ments  to  be  d e s c r i b e d ,   an  i n f l a t a b l e   m i t t   is   a p p l i e d   t o  

the  s a i d   p r o x i m a l   p h a l a n g e s   and  a d j a c e n t   r e g i o n s ,   w i t h  

e x t r e m i t i e s   of  d i g i t s   and  thumb  p r o j e c t i n g   beyond  t h e  

m i t t .   The  m i t t   may  be  wrapped   w i t h   s u i t a b l e   f a b r i c ,   s u c h  

as  s u r g i c a l   g a u z e   or  m u s l i n ,   to  p r o v i d e   a  c i r c u m f e r e n t i a l  

t i e   of  the  i n f l a t a b l e   r e g i o n s ,   the   t i e   p r o v i d i n g   h o o p -  

t e n s i o n   r e f e r e n c e   fo r   i n w a r d   a p p l i c a t i o n   of  a  s q u e e z i n g  

p r e s s u r e / r e l e a s e   c y c l e ;   and  the  s q u e e z e   is  a p p l i e d  

in  u n i s o n   c i r c u m f   e r e n t i a l l y   a r o u n d   each   of  t h e  

i n d i v i d u a l   d i g i t s   (and  thumb)  a t   the   p h a l a n x   r e g i o n .  

A l t e r n a t i v e l y ,   the   i n f l a t a b l e   m i t t   may  be  e m b e d d e d  

in  an  o r t h o p e d i c   c a s t ,   w i t h o u t   i m p a i r i n g   the  a p p l i c a t i o n  



f  p u l s e d   p r e s s u r e   l o c a l   to  the  i n d i c a t e d   r e g i o n ;  

n  t h i s   c a s e ,   t he   c i r c u m f e r e n t i a l   t i e   is  p r o v i d e d  

y  the   c a s t .  

iETAILED  DESCRIPTION 

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  d e t a i l   f o r  

va r ious   e m b o d i m e n t s ,   in  c o n j u n c t i o n   w i t h   t h e  

i c c o m p a n y i n g   d r a w i n g s   ,  in  which   : 

F ig .   1  is  g e n e r a l l y   a  p l a n   v i ew ,   l o o k i n g   a t   t h e  

palm  s i d e   of  a  hand  which   has  been  i n s e r t e d   i n t o   a n  

I n f l a t a b l e   m i t t   of  the   i n v e n t i o n ;  

F i g .   2  is   a  p l a n   v iew  of  the   m i t t   of  F ig .   1,  i n  

f l a t t e n e d   c o n d i t i o n   p r i o r   to  hand  i n s e r t i o n ;  

F i g .   2A  i s   a  f r a g m e n t a r y   s e c t i o n a l   v iew  t a k e n   a t  

2A-2A  in  F ig .   2,  f o r   an  e x p a n d e d - m i t t   c o n d i t i o n ;  

F ig .   3  i s   a  v i ew  s i m i l a r   to  F ig .   1,  a f t e r   w r a p -  

p ing   w i t h   g a u z e   or  m u s l i n ,   and  t h e r e f o r e   in  r e a d i n e s s  

for   t h e r a p e u t i c   u s e ;  

F ig .   4  i s   a  p l a n   view  of  a n o t h e r   i n f l a t a b l e  

e m b o d i m e n t ,   in  f l a t t e n e d   c o n d i t i o n ,   p r i o r   to  u s e ;  

F i g .   5  is  a  v iew  s i m i l a r   to  F ig .   1  bu t   f o r   t h e  

p u r p o s e   of  s h o w i n g   hand  i n s e r t i o n   in  the   e m b o d i m e n t  

of  F i g .   4 ;  

F ig .   6  is   a  p l a n   v iew  of  s t i l l   a n o t h e r   i n f l a t a b l e  

embodiment ,   in  f l a t t e n e d   c o n d i t i o n ;  

F ig .   7  is   a  s i m p l e   g raph   of  p r e s s u r e   as  a  f u n c t i o n  

of  t i m e ,   in  a i d   of  d i s c u s s i o n   of  use  of  the   i n v e n t i o n ;   a n d  

F i g s .   8  and  9  a re   s i m i l a r   v iews   of  two  f u r t h e r  

i n f l a t a b l e   e m b o d i m e n t s   of  the  i n v e n t i o n .  

R e f e r r i n g   i n i t i a l l y   to  F i g s .   1  to  3  ,  t h e  

i n v e n t i o n   is   shown  in  a p p l i c a t i o n   to  an  i n f l a t a b l e  



0 2 2 8 7 6 8  
5 

m i t t   10  which   c o m p r i s e s   two  l i k e   i n f l a t a b l e   b a g s  

11-12  of  f l e x i b l e   m a t e r i a l ,   s e c u r e d   to  each  o t h e r  

only   at  c e r t a i n   p o i n t s ,   and  each   of  the   bags  i s  

s e r v e d   by  i t s   own  p ipe   or  s u p p l y   c o n n e c t i o n   1 3 - 1 4 .  

These  c o n n e c t i o n s   13-14  a re   in  t u r n   s e r v e d   i n  

u n i s o n   by  a  s i n g l e   pumping  a p p a r a t u s   15,  w i t h  

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

f l u i d   w i t h   f u l l   a p p l i c a t i o n   of  s q u e e z i n g   p r e s s u r e  

to  the  hand -pump   r e g i o n   of  the  hand ,   in  one  s e c o n d  

or  l e s s ,   as  w i l l   be  more  f u l l y   d i s c u s s e d   in  c o n n e c t i o n  

with  F ig .   7.  The  p r e s s u r e   f l u i d   i s   s u i t a b l y   a i r .  

The  bags   11-12  may  be  image  d u p l i c a t e s   o f  

each  o t h e r .   As  shown,   bag  11  c o m p r i s e s   i n n e r   a n d  

Duter   p a n e l s   16-17   of  l i k e   p e r i p h e r a l   c o n t o u r   b o n d e d  

c o n t i n u o u s l y   a r o u n d   the  p e r i p h e r y   and  to  the   p r e s s u r e -  

f l u i d   c o n n e c t i o n   t ube   13.  A  c o n t i n u o u s   h e a t   s e a l ,  

i n d e n t e d   by  r e a s o n   of  l o c a l   c o m p r e s s i o n   fo r   g r e a t e r  

r e i n f o r c e m e n t   of  the   b o n d i n g ,   f o l l o w s   a  p e r i p h e r a l  

cour se   18,  wh ich   is  d e l i n e a t e d   by  s t i p p l i n g   in  t h e  

d r a w i n g .  

The  b l a n k   to  which  each   of  the   p a n e l s   1 6 - 1 7  

Ls  cut   f o l l o w s   a  f o r w a r d   or  d i s t a l   c o n t o u r   19  w h i c h  

Ls  d e s i g n e d   to  lap  the  f i r s t   p h a l a n g e s   bones   a n d ,  

j e n e r a l l y   s p e a k i n g ,   c o n f o r m s   to  the   a l i g n m e n t   o f  

:he  j o i n t s   b e t w e e n   f i r s t   and  s e c o n d   p h a l a n g e s   b o n e s  

Eor  a  - f l a t t e n e d   hand ,   so  t h a t   b o t h   p a n e l s   16-17  c o v e r  

:he  p h a l a n x   of  the  d i g i t s   of  the   hand  ( i . e . ,   t h e  

F i r s t   p h a l a n g e s   bones   of  a l l   d i g i t s ) .   The  f o r w a r d  

: o n t o u r   19  merges   w i t h   a  t h u m b - s i d e   or  l a t e r a l  

: o n t o u r   20  which   l a p s   or  t r a v e r s e s   the  j o i n t   b e t w e e n  
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=  p h a l a n g e s   of  t he   thumb;  the  f o r w a r d   c o n t o u r  

merges   at  i t s   o t h e r   end  w i t h   an  o p p o s i t e - s i d e  

l a t e r a l   c o n t o u r   21  which  e x t e n d s   to  p r o x i m a l -  

t e r a l   j u n c t u r e   w i t h   the  s u p p l y   t ube   13;  a n d  

th  l a t e r a l   c o n t o u r s   20-21  merge   w i t h   a  p r o x i m a l  

a n s v e r s e   c o n t o u r   22  which   a l s o   e x t e n d s   to  p r o x i m a l -  

i t e r a l   j u n c t u r e   w i t h   t u b e   13.  As  shown,   b o n d e d  

ib  f o r m a t i o n s   23-24   of  p a n e l s   16-17   e x t e n d   i n  

i t e r a l l y   o p p o s i t e   d i r e c t i o n s   from  p r o x i m a l   r e g i o n s  

I  the   l a t e r a l   c o n t o u r s   2 0 - 2 1 .  

The  p e r i p h e r a l   c o u r s e   18  of  the   c o n t i n u o u s  

E n f o r c i n g   s e a l   of  p a n e l s   16-17  is  c h a r a c t e r i z e d  

y  l i m i t e d   l o n g i t u d i n a l   a d j a c e n c y   to  p i p e   13  at   A 

Fig .   2) ,   t r u n c a t i o n   of  t ab   23  a t   B,  a  f i r s t   i n w a r d  

obe  a t   C  b e t w e e n   thumb  and  f o r e f i n g e r   l o c a t i o n s ,  

i m i l a r   bu t   more  n a r r o w   l o b e s   a t   D-E-F  b e t w e e n  

i d j a c e n t   d i g i t s ,   t r u n c a t i o n   of  t ab   24  a t   G,  a n d  

f i n a l l y   by  l i m i t e d   l o n g i t u d i n a l   a d j a c e n c y   to  p ipe   13 

lt  H.  Smal l   t r i a n g u l a r   f i l l e t   a r e a s   25-26   n e a r  

r e g i o n   A  and  b e t w e e n   s e a l   18  and  p r o x i m a l   c o n t o u r  

22,  and  b e t w e e n   l o b e   C  and  l a t e r a l   c o n t o u r   20,  a r e  

shown  w i t h   a p e r t u r e s   27-28  wh ich   w i l l   be  u n d e r s t o o d  

to  p r o v i d e   a l i g n m e n t   r e g i s t r y   w i t h   j i g   p i n s   (not   shown)  

fo r   p r o d u c t i o n   a s s e m b l y   of  the  p a n e l s   16-17  p r i o r   t o  

and  d u r i n g   b o n d i n g   and  s e a l i n g   s t e p s   of  m a n u f a c t u r e .  

The  i n n e r   p a n e l   16  may  be  of  p o r o u s   m a t e r i a l   o r  

may  be  p e r f o r a t e d   fo r   l i m i t e d   e s c a p e   of  i n f l a t i o n  

f l u i d   d u r i n g   i n t e r v a l s   b e t w e e n   p u l s e d   i n f l a t i o n ,   t h u s  

p r o d u c i n g   a  c o o l i n g   a c t i o n   upon  a d j a c e n t   s k i n ;   and  a s  

a  f u r t h e r   c o m f o r t   to  the   p a t i e n t ,   the   s k i n - c o n t a c t i n g  
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s u r f a c e   of  p a n e l   16  is   p r e f e r a b l y   f l o c k - c o a t e d ,  
as  s u g g e s t e d   by  s t i p p l i n g   at  29  in  F ig .   2A. 

As  i n d i c a t e d   a b o v e ,   the  o t h e r   bag  12  may 
of  c o n s t r u c t i o n   i d e n t i c a l   to  t h a t   of  bag  1 1 ;  

however ,   fo r   the   c a s e   of  a  f l o c k - c o a t e d   s k i n -  
: o n t a c t i n g   s u r f a c e   29"  of  bag  12,  the   c o n s t r u c t i o n  
^ e n t i t y   is  a  m i r r o r - i m a g e   i d e n t i t y .   C o r r e s p o n d i n g  
>ar t s   of  bag  12  a re   g i v e n   the   same  number   i d e n t i f i -  
: a t i o n   as  f o r   bag  11,  but   w i t h   p r i m e d   n o t a t i o n >  

The  m i t t   10  becomes   a  u n i t a r y   a r t i c l e   u p o n  
r i n g i n g   bo th   bags   11-12   in  m i r r o r - i m a g e   a d j a c e n c y  
nd  r e g i s t r a t i o n   of  l o c a t i n g   a p e r t u r e s   27-28  of  t h e  
e s p e c t i v e   b a g s .   Thus  r e g i s t e r e d ,   c o m p r e s s i o n  
e a t - s e a l i n g   is   e f f e c t e d   m a r g i n a l l y   o u t s i d e   t h e  
e a l   c o u r s e   18,  l o c a l l y   at   B'  ,  and  a t   C  ,  d ' ,   e'  , 
\   and  G ' ,   t h u s   e s t a b l i s h i n g   i n t e r v e n i n g   u n s e a l e d  
e r i p h e r a l   s p a c e s   ( b e t w e e n   bags   11 -12)   ,  which   s p a c e s  
n a b l e   i n d i v i d u a l   thumb  and  d i g i t   p a s s a g e ,   to  d e v e l o p  
^e  i n s e r t e d - h a n d   c o n d i t i o n   of  F ig .   1.  I t   w i l l   be  
i d e r s t o o d   t h a t   the   span  b e t w e e n   a d j a c e n t   d i s t a l  
ids  of  s e a l s   B ' - C   must   be  s u f f i c i e n t   for   c i r c u m -  
^ r e n t i a l   e m b r a c e   of  the   thumb,   w h i l e   the   s p a n s  
: tween  a d j a c e n t   d i s t a l   ends   of  s e a l s   C ' - D ' ,   o f  
Sals  D ' - E ' ,   of  s e a l s   E ' - F ' ,   and  of  F  •  -G  ■  ,  must  a l s o  
!  s u f f i c i e n t   fo r   c i r c u m f e r e n t i a l   e m b r a c e   of  t h e  
e s p e c t i v e   d i g i t s   which   i n d i v i d u a l l y   p a s s   t h e r e t h r o u g h .  

In  u s e ,   the   m i t t   of  F i g s .   1  to  3,  is  s e l e c t e d  
r  s i z e   a p p r o p r i a t e   to  the  hand  s i z e   and  h a n d  
n d i t i o n   of  the   p a t i e n t .   For  e x a m p l e ,   a  s e v e r e l y  
o l l e n   hand  may  c a l l   fo r   a  m i t t   of  l a r g e r   s i z e   t h a n  



8 
0 2 2 8 7 6 8  

the  p a t i e n t   might   o t h e r w i s e   r e q u i r e .   Upon  h a n d  

i n s e r t i o n ,   the  a p p e a r a n c e   w i l l   be  as  d e p i c t e d   i n  

F ig .   1,  wi th   s e a l e d   a l i g n m e n t s   C ' - D ' - E ' - F '   e x t e n d -  

ing  deep  i n t o   each  c r o t c h   between  the  thumb  and  

the  f o r e f i n g e r   and  between  a d j a c e n t   d i g i t s .   N e x t ,  

the  t abs   23-24  of  bag  11  are  drawn  toward   e a c h  

o t h e r   and  are  a d h e s i v e l y   s e c u r e d   to  pane l   17,  a s  

by  f i r s t   r emoving   l o c a l   p r o t e c t i v e   s t r i p s   2  3  " - 2 4 "  

to  expose   a  l o c a l   coa t   of  p r e s s u r e - s e n s i t i v e  

a d h e s i v e ,   and  then   d rawing   the  tab  i n w a r d l y   t o  

e f f e c t i v e l y   na r row  the  p r o x i m a l   or  w r i s t - e n d   o p e n -  

ing  of  the  m i t t .   A  s i m i l a r   l o c a l   f a s t e n i n g   o f  

c o r r e s p o n d i n g   t abs   23'  -24 '   of  bag  12  to  the  o u t e r  

p a n e l   17'  of  bag  12  w i l l   aid  in  a d a p t i n g   the  w r i s t  

o p e n i n g   to  the  p a t i e n t .   A  c i r c u m f e r e n t i a l   t i e  

may  then  be  d e v e l o p e d   by  o r t h o p e d i c - c a s t   t e c h n i q u e s ,  

i f   n e c e s s a r y   a round   a l l   or  p a r t   of  the  m i t t ,   mak ing  

s u r e   t h a t   the  tube   c o n n e c t i o n s   13-14  become  e x t e r n a l -  

ly  a c c e s s i b l e   for   s e r v i c e   c o n n e c t i o n   to  the  i n f l a t i o n  

p u l s i n g   means  15.  In  the  form  shown,  however ,   i t   i s  

assumed  t h a t   a  c a s t   is  not  n e c e s s a r y ,   at  l e a s t   in  t h e  

r e g i o n   of  the  m i t t ,   and  in  Fig.  3  i t   is  i l l u s t r a t e d   t h a t  

s u r g i c a l   gauze  or  m u s l i n   30  may  be  wrapped   around  the  p a l m  

and  dorsum  and  over   the  p h a l a n x   r e g i o n   of  the  d i g i t s   and  

thumb,   thus   e s t a b l i s h i n g   a  c i r c u m f e r e n t i a l   t i e   around  t h e  

hand-pump  r e g i o n ;   a l t e r n a t i v e l y ,   i f   the  o u t e r   pane l s   1 7 - 1 7 '  

of  bags  11-12  are   of  r e l a t i v e l y   n o n - s t r e t c h   m a t e r i a l ,   t h e s e  

p a n e l s   17-17 '   may  in  some  cases   p r o v i d e   a  s u f f i c i e n t   c i r -  

c u m f e r e n t i a l   t i e .  

The  c i r c u m f e r e n t i a l   t i e   w i l l   be  U n d e r s t o o d   t o  

e f f e c t i v e l y   c o n f i n e   bags  16-17  a g a i n s t   o u t w a r d  

e x p a n s i o n   in  the  i n f l a t i o n / d e f l a t i o n   c y c l e ,   and  a t  

the  same  time  to  s u b s t a n t i a l l y   l i m i t   the  v o l u m e t r i c  
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r e q u i r e m e n t s   for   r e c y c l e d   s u p p l y   of  p r e s s u r e  

f l u i d   in  the  i n f l a t i o n / d e f l a t i o n   c y c l e .   As  a 

p r a c t i c a l   m a t t e r ,   s q u e e z i n g   p r e s s u r e ,   at  t h e  

p h a l a n x ,   is  e f f e c t i v e l y   l o c a l i z e d   to  the  c i r -  

c u m f e r e n c e   of  the  thumb,   to  the   c i r c u m f e r e n c e  

of  each   d i g i t ,   and  to  a d j a c e n t   r e g i o n s   of  t h e  

palm  and  dorsum  of  the  hand ,   and  a l l   v e i n  

a c c u m u l a t i o n s   of  b l o o d   w i t h i n   t h i s   l i m i t e d  

( p h a l a n x   and  a d j a c e n t   palm)  r e g i o n   a re   c o n s t r i c t e d  

s i m u l t a n e o u s l y ,   in  i m i t a t i o n   of  a  c l e n c h e d - f   i s t  

a c t u a t i o n   of  the   hand  pump.  I m p o r t a n t l y ,   the  t h u m b  
i 

and  a l l   d i g i t s   r e m a i n   e x p o s e d ,   as  fo r   p e r i o d i c   i n s p e c t i o n  

of  c i r c u l a t i o n ,   f o r   n e r v e - r e a c t i o n   t e s t i n g ,   and  f o r  

i n s p e c t i o n   of  t h e r a p e u t i c   p r o g r e s s   in  r e d u c t i o n   of  s w e l l i n g .  

F i g s .   4  and  5  i l l u s t r a t e   a n o t h e r   e m b o d i m e n t  

w h e r e i n   a  s i n g l e   i n f l a t a b l e   bag  40  is  so  formed  a s  

to  p r o v i d e   i n f l a t i o n / d e f l a t i o n   a c t i o n   at   t h e  

i n d i c a t e d   p h a l a n x   and  a d j a c e n t   a r e a s   of  d o r s u m  

and  palm  of  the  hand.   S p e c i f i c a l l y ,   the   bag  4  0 

c o m p r i s e s   two  l i k e   p a n e l s   41 -42   of  g e n e r a l l y  

r e c t a n g u l a r   o u t l i n e ,   w h e r e i n   f o u r   d i g i t   o p e n i n g s  

4 3 - 4 4 - 4 5 - 4 6   a re   in  s p a c e d   t r a n s v e r s e   a r r a y   at   t h e  

l o n g i t u d i n a l   m i d d l e   of  the   r e c t a n g u l a r   o u t l i n e ;   a t  

s y m m e t r i c a l l y   l o c a t e d   l o n g i t u d i n a l   and  t r a n s v e r s e  

o f f s e t   from  the  a r r a y   43  . . .   46  a re   two  f u r t h e r  

o p e n i n g s   47 -48 ,   each   of  wh ich   is   s i z e d   for   t h u m b  

a c c o m m o d a t i o n .   A  c o u r s e   4  9  of  bonded   s e a l   e x t e n d s  

a r o u n d   the  e n t i r e   r e c t a n g u l a r   p e r i p h e r y   and  i s  

c o m p l e t e d   to  an  i n f l a t i o n   p i p e   c o n n e c t i o n   50;  t h i s  

s e a l   c o u r s e   is  i n d i c a t e d   by  s t i p p l i n g ,   as  is  a l s o  
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a  s i m i l a r   c i r c u m f e r e n t i a l l y   c o m p l e t e   s e a l   o f  

p a n e l s   41 -42   to  each   o t h e r   a r o u n d   each   of  t h e  

thumb  and  d i g i t   o p e n i n g s   43  . . .   48.  P r e f e r a b l y ,  

the  p a n e l   41  wh ich   is  to  be  a p p l i e d   a d j a c e n t   t h e  

s k i n   is   f l o c k - c o a t e d   f o r   c o m f o r t ,   and  t h i s   p a n e l  

may  a l s o   be  p o r o u s ,   f o r a m i n a t e d   or  p u n c t u r e d ,   f o r  

v e n t i n g   of  p r e s s u r e   f l u i d   d u r i n g   p e r i o d s   b e t w e e n  

p u l s e d   i n f l a t i o n s   of  the   b a g .  

If   the   r i g h t   hand  is  to  be  t r e a t e d   w i t h   t h e  

d e v i c e   of  F i g .   4,  t hen   the   d i g i t s   a re   i n s e r t e d  

t h r o u g h   o p e n i n g s   43  . . .   46  w i t h   the  thumb  a c c o m -  

m o d a t e d   t h r o u g h   o p e n i n g   47;  and  i f   t he   l e f t   h a n d  

is   to  be  t r e a t e d ,   the   d i g i t s   a r e   s e r v e d   by  t h e  

same  o p e n i n g s   w h i l e   the   thumb  is   p a s s e d   t h r o u g h  

o p e n i n g   48.  Upon  hand  i n s e r t i o n ,   s e p a r a t e   h a l v e s   o f  

the  bag  a re   f o l d e d - b a c k   to  l ap   r e g i o n s   of  the   d o r s u m  

and  palm  a d j a c e n t   the   p h a l a n x   of  the   thumb  a n d  

d i g i t s .   L a t e r a l   edges   51-52  of  t he   bag  a re   t h e n  

o v e r l a p p e d ,   as  s u g g e s t e d   in  F i g .   5  f o r   a  l e f t - h a n d  

s i t u a t i o n .   A d h e s i v e   t a p e   can  r e t a i n   the   w r a p p e d  

c o n d i t i o n   w h i l e   an  o r t h o p e d i c   c a s t   is   b e i n g   a p p l i e d ,  

or  a  c i r c u m f e r e n t i a l   t i e   can  be  e s t a b l i s h e d   b y  

w r a p p e d   g a u z e   or  m u s l i n   in  t he   manne r   d e s c r i b e d   i n  

c o n n e c t i o n   w i t h   F ig .   3.  P u l s e d   c y c l e s   o f  

i n f l a t i o n / d e f l a t i o n   a c t i o n   w i l l   be  s een   to  f o c u s  

s q u e e z i n g ,   v e i n - c o m p r e s s i n g   l o c a l   f o r c e s   s i m u l t a n e -  

o u s l y   a r o u n d   t he   thumb  and  e a c h   d i g i t ,   a t   t h e  

p h a l a n x   and  a d j a c e n t   r e g i o n s   of  the   p a l m .  

The  e m b o d i m e n t   of  F ig .   6  p r o v i d e s   s t i m u l a t i o n  

a c t i o n   s i m i l a r   to  t h a t   a f f o r d e d   by  the   e m b o d i m e n t  
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of  F i g s .   4  and  5,  bu t   w i th   g r e a t e r   economy  o f  

p a n e l   s h e e t   m a t e r i a l .   S p e c i f i c a l l y ,   the   i n f l a t a b l e  

bag  60  of  F ig .   6  w i l l   be  u n d e r s t o o d   to  c o m p r i s e  

two  l i k e   p a n e l s   61-62  of  f l e x i b l e   s h e e t   m a t e r i a l  

which   a re   p e r i p h e r a l l y   bonded  and  s e a l e d   to  e a c h  

o t h e r   and  to  a  p r e s s u r e - f l u i d   c o n n e c t i o n   63,  t h e  

c o u r s e   of  p e r i p h e r a l   s e a l   b e i n g   shown  by  s t i p p l i n g .  

Four  d i g i t   o p e n i n g s   6 4 - 6 5 - 6 6 - 6 7   a re   in  s p a c e d  

s l i g h t l y   a r c u a t e   a r r a y ,   and  a  thumb  o p e n i n g   68  i s  

at  o f f s e t   t h e r e f r o m ;   and  each  of  t h e s e   o p e n i n g s   i s  

the  s i t e   of  a  l o c a l   c i r c u m f e r e n t i a l   s e a l   of  p a n e l s  

61-62  to  each  o t h e r ,   as  s u g g e s t e d   by  s t i p p l i n g .  

P e r i p h e r a l   p r o f i l i n g   is  c h a r a c t e r i z e d   by  a  g e n e r a l l y  

s t r a i g h t   p r o x i m a l   edge  L  and  by  d i v e r g e n t   lobe   o r  

t ab   c o n t o u r s   M-N  a l o n g   the  o p p o s i t e   e d g e ,   b e y o n d  

the  d i g i t   o p e n i n g s .  

P r e f e r a b l y ,   bo th   p a n e l s   61-62  have  f l o c k -  

c o a t e d   o u t e r   s u r f a c e s ,   so  t h a t   a  r i g h t   hand  may 

be  s e r v e d   by  thumb  and  d i g i t   i n s e r t i o n s   v i a   t h e  

p a n e l - 6 1   s i d e   of  the   bag,   and  so  t h a t   a  l e f t   h a n d  

is  s i m i l a r l y   s e r v e d   v i a   the   p a n e l - 6 2   s i d e .   O n c e  

i n s e r t e d ,   the   t ab   f o r m a t i o n s   M-N  are   f o l d e d   b a c k  

o v e r   the   dorsum  of  the  i n v o l v e d   hand ,   and  a d h e s i v e  

t a p e   w i l l   t e m p o r a r i l y   r e t a i n   the   w r a p p e d   a p p l i c a t i o n  

p e n d i n g   g a u z e ,   m u s l i n   a n d / o r   o r t h o p e d i c - c a s t   d e v e l o p -  

ment  of  a  c i r c u m f e r e n t i a l   t i e .  

An  i n f l a t a b l e   d e v i c e   of  the   n a t u r e   d e s c r i b e d   i n  

c o n n e c t i o n   w i t h   any  of  the   p r e s e n t   e m b o d i m e n t s ,   i n  

c o n j u n c t i o n   w i t h   i t s   c i r c u m f e r e n t i a l   t i e ,   n e v e r  

r e q u i r e s   a  l a r g e   volume  c h a n g e   in  p r o c e e d i n g   t h r o u g h  
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i t s   i n f l a t i o n / d e f l a t i o n   c y c l e .   The  maximum  i n f l a t e d  

vo lume   is  in  the   o r d e r   of  200  cc ,   and  on  d e f l a t i o n  

t he   i n f l a t e d   vo lume  can  be  e x p e c t e d   to  r e d u c e   t o  

75  to  100  cc.  Thus ,   t he   p r e s s u r e - f l u i d   s u p p l y  

e q u i p m e n t   15  may  be  r e l a t i v e l y   s m a l l   and  c o n v e n i e n t  

f o r   t a b l e - t o p   or  s h e l f - m o u n t i n g ,   w i t h   f l e x i b l e - h o s e  

and  d i s c o n n e c t a b l e   c o u p l i n g   to  the  i n l e t   p i p e  

( 1 3 - 1 4 ,   50,  63 ) ;   t h i s   ,  is  t r u e ,   w h e t h e r   the  s u p p l y  

and  c o n t r o l   means  15  is  m e r e l y   t i m e d   v a l v i n g   t o  

a s s u r e   p r o g r a m m e d   d e l i v e r y   of  p r e s s u r e   p u l s e s   o f  

a  f l u i d ,   such   as  o x y g e n   from  a  l o c a l l y   a v a i l a b l e  

t a n k   s u p p l y ,   or   t h e   means  15  i n c o r p o r a t e s   i t s   own 

p u m p i n g   a n d / o r   a c c u m u l a t o r   m e c h a n i s m   to  p r o v i d e  

t he   n e e d e d   p r e s s u r e   f l u i d .   W h a t e v e r   the  a l t e r n a t i v e ,  

t i m e - d e l a y   d e v i c e s   and  t h e i r   a d j u s t a b i l i t y   .  a re   a l l  

w e l l   known  and  t h e r e f o r e   t he   s u p p l y   means  15  may 

t a k e   on  a  v a r i e t y   of  d i f f e r e n t   p h y s i c a l   e m b o d i m e n t s .  

What  is  i m p o r t a n t ,   h o w e v e r ,   is  t h a t   d e l i v e r y   o f  

p r e s s u r e   f l u i d   to  t h e   i n l e t   ( 1 3 - 1 4 ,   50,  63)  a n d  

t h e   b l e e d   of  f l u i d   t h r o u g h   p o r e s   a n d / o r   a p e r t u r e s  

a n d / o r   v a l v i n g   in  t he   d e f l a t i o n   p h a s e   s h a l l   m e e t  

c e r t a i n   c r i t e r i a .   P r e s e n t l y   p r e f e r r e d   c r i t e r i a  

w i l l   be  s t a t e d   in  t he   c o n t e x t   of  F i g .   7,  w h i c h  

shows  p r e s s u r e   P  to   d e v e l o p   q u i c k l y   in  the  i n f l a t i o n  

p h a s e   a  and  to  d i s s i p a t e   somewhat   e x p o n e n t i a l l y ,  

in  the   d e f l a t i o n   p h a s e   b .  

A l t h o u g h   i t   has  been  s t a t e d   above   t h a t   t h e  

i n f l a t a b l e   d e v i c e   s h o u l d   be  i n f l a t e d   in  one  s e c o n d  

or  l e s s ,   i t   is  p e r h a p s   more  a c c u r a t e   to  s t a t e   t h a t  

in  our   e x p e r i e n c e   to  d a t e   the   i n f l a t i o n   s h o u l d   b e  

f 
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as  q u i c k   as  p o s s i b l e ,   to  i m i t a t e   the  speed   w i t h  

which   i n v o l v e d   v e i n s   are  c o m p r e s s i o n a l l y   s q u e e z e d  

in  a  q u i c k   c l e n c h i n g   of  the   f i s t .   Such  f a s t  

i n f l a t i o n   i m p a r t s   a  j e r k   or  s h a r p l y   p u l s e d   a c t i o n  

in  r e t u r n - b l o o d   f l o w ,   and  such  a c t i o n   is  b e l i e v e d  

to  be  h e l p f u l   in  r e d u c i n g   s w e l l i n g   and  p a i n .   I t  

is  b e l i e v e d   t h a t   maximum  v e l o c i t y ,   howeve r   t r a n s i e n t  

upon  p u l s e d   e x c i t a t i o n ,   is  more  i m p o r t a n t   t han   t o t a l  

b l o o d   f low.   The  v e i n s   have  c h e c k - v a l v e   f o r m a t i o n s ,  

and  the  d o w n s t r e a m   s i d e   of  each   c h e c k   v a l v e   is  a 

t r a p - l i k e   s i t u s   fo r   u n d e s i r e d   a c c u m u l a t i o n   of  s o l i d s  

or  c l o t t i n g   which   may  not   o t h e r w i s e   be  f l u s h e d  
j 

t h r o u g h   the   v e n o u s - r e t u r n   s y s t e m ;   i t   is   b e l i e v e d  

t h a t   w i t h   bag  i n f l a t i o n   as  r a p i d   as  p o s s i b l e ,   t h e  

o p e n i n g   p h a s e   fo r   each   check   v a l v e   is  c o r r e s p o n d i n g l y  

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

b l o o d   and  r e d u c i n g   the   c h a n c e s   of  a  c l o t t i n g  

c o n s t r i c t i o n   of  r e t u r n - f l o w   p a s s a g e s .  

The  peak  p r e s s u r e   P  f o r   any  d e l i v e r e d   i n f l a t i o n  

i m p u l s e   s h o u l d   be  t h a t   which   i s   s u f f i c i e n t   t o  

p r o d u c e   the  a p p r o p r i a t e   v e n o u s   i m p u l s e ,   w h i l s t   n o t  

b e i n g   too  u n c o m f o r t a b l e   f o r   t he   p a t i e n t   to  t o l e r a t e .  

Th i s   w i l l   of  c o u r s e   mean  a  d i f f e r e n t   peak   p r e s s u r e  

P  wh ich   w i l l   be  v a r i o u s ,   d e p e n d i n g   upon  the  p a r t i -  

c u l a r   p a t i e n t   and  h i s   a f f l i c t i o n .   However ,   i t   c a n  

be  s a i d   t h a t ,   in  our   e x p e r i e n c e   to  d a t e ,   a  p e a k  

p r e s s u r e   w i t h i n   the  i n f l a t a b l e   d e v i c e   of  200  t o  

220-mm  Hg  has  been  s a t i s f a c t o r y .   Such  peak  p r e s s u r e  

has  p r o d u c e d   c o m f o r t a b l e   a c t u a t i o n   of  the   p a t i e n t ' s  

hand  pump,  in  the   c i r c u m s t a n c e   w h e r e i n   the  s u p p l y  
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p p a r a t u s   15  has  p r o v i d e d   t i m e - s w i t c h e d   d e l i v e r y  

f  oxygen  from  a  p r e s s u r i z e d   tank  and,  a l t e r n a t i v e l y ,  

n  the  c i r c u m s t a n c e   w h e r e i n   the  supp ly   a p p a r a t u s  

5  has  g e n e r a t e d   i t s   own  d e l i v e r y   of  p r e s s u r i z e d  

u l s e s   of  l o c a l   a i r ;   in  both  c a s e s ,   the  i n f l a t i o n  

,ime  a  was  a p p r o x i m a t e l y   0.4  s e c o n d .  

The  t o t a l   p e r i o d   (a+b)  of  the  i n f l a t i o n / d e f l a t i o n  

:ycle  w i l l   a l so   be  v a r i o u s ,   d e p e n d i n g   upon  t h e  

: o n f r o n t i n g   p a t h o l o g i c a l   c o n d i t i o n   and,  in  p a r t i -  

: u l a r ,   on  the  s e v e r i t y   of  venous   o b s t r u c t i o n   a n d  

>n  how  q u i c k l y   the  p h y s i o l o g i c a l   venous  pump  b e c o m e s  

E i l l e d .   As  a  rough  g u i d e ,   i t   can  be  s a i d   t h a t   i n  

severe   venous  o b s t r u c t i o n ,   as  in  a  limb  wi th   m a r k e d  

s w e l l i n g ,   the  p e r i o d   of  the  c y c l e   might   be  a s  

f r e q u e n t   as  every   10  s e c o n d s .   In  m o d e r a t e   s w e l l i n g ,  

30  seconds   would  p r o b a b l y   be  a d e q u a t e ,   whereas   f o r  

m a i n t e n a n c e   p u r p o s e s   a  6 0 - s e c o n d   c y c l e   shou ld   s u f f i c e .  

The  f r e q u e n c y   of  the  c y c l e   can  be  a u d i b l y   m o n i t o r e d  

by  the  c l i n i c i a n ,   l i s t e n i n g   to  the  flow  in  p o s t e r i o r  

v e i n s   of  the  r a d i u s   or  u lna   wi th   a  Dopple r   m o n i t o r .  

A l though   the  i n t e r v a l   be tween   i n f l a t i o n   p u l s e s  

is  very  much  g r e a t e r   than   the  i n d i c a t e d   r a p i d  

i n f l a t i o n   time  a,  i t   is  our  f u r t h e r   e x p e r i e n c e   t h a t  

the  d e f l a t i o n   t ime  s h o u l d   be  as  s h o r t   as  p o s s i b l e ,  

wi th   d e f l a t i o n   commencing  a u t o m a t i c a l l y   at  a c h i e v e m e n t  

of  p r e d e t e r m i n e d   peak  p r e s s u r e .   Thus,  we  c u r r e n t l y  

recommend  bag  l e a k a g e   or  o t h e r   i n f l a t i o n   r e l i e f   to  t h e  

e x t e n t   t h a t ,   for  example ,   for   a  peak  p r e s s u r e   P  of  210-mm  Hg, 

d e f l a t i o n   to  30-mm  Hg  s h o u l d   be  in  about   one  s e c o n d ,  

and  .to  20-mm  Hg  in  abou t   1.9  s e c o n d s .   A  t i m e r   w i t h i n  

a p p a r a t u s   15  r e i n i t i a t e s   the  c y c l e   upon  p r e d e t e r m i n e d  

t i m e - o u t   of  the  i n t e r v a l   b .  
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ID 
In  the  e m b o d i m e n t   of  F ig .   8,  an  i n f l a t a b l e  

m i t t   is  p r o v i d e d   by  an  i n n e r   g l o v e   80  w i t h i n   a n  

o u t e r   g l o v e   81,  the   f i n g e r   and  thumb  e x t r e m i t i e s  

of  bo th   g l o v e s   b e i n g   t r u n c a t e d ,   to  a l l o w   f o r  

i n s t a l l e d   e x p o s u r e   of  t h e s e   e x t r e m i t i e s   of  t h e  

hand,   when  the   m i t t   is  in  use .   These   g l o v e s   a r e  

s e a l e d   to  each   o t h e r ,   v ia   p e r i p h e r a l l y   c o n t i n u o u s  

s e a l s   8 2 - 8 3 - 8 4 - 8 5 - 8 6   a round   each   of  the  t h u m b  

and  f i n g e r   o p e n i n g s ,   and  by  a n o t h e r   such  s e a l   87 

a round  the   w r i s t   o p e n i n g .   A  r e i n f o r c e m e n t   p a t c h  

B8  is  shown  p r o t e c t i n g   the  p o i n t   of  i n f l a t i o n - t u b e  

(89)  e n t r y   to  t he   bag  r e g i o n   d e f i n e d   by  a n d  

Detween  the   s e a l e d   g l o v e s   8 0 - 8 1 .   If   the   o u t e r  

glove  81  i s   of  r e l a t i v e l y   n o n - s t r e t c h a b l e   m a t e r i a l ,  

is  c o m p a r e d   to  the   r e l a t i v e l y   f l e x i b l e   a n d  

; t r e t c h a b l e   n a t u r e   of  the   i n n e r   g l o v e   80,  t h e n  

:he  o u t e r   g l o v e   81  in  some  c a s e s   may  p r o v i d e   a n  

i d e q u a t e   c i r c u m f e r e n t i a l   t i e ;   g e n e r a l l y ,   h o w e v e r ,  

i  gauze   wrap  as  in  F ig .   3  is  p r e f e r r e d ,   f o r  

j r e a t e r   l i m i t a t i o n   of  the  r e q u i s i t e   i n f l a t i o n  

rolume  . 

The  e m b o d i m e n t   of  Fig .   9  w i l l   be  r e c o g n i z e d  

:or  i t s   s i m i l a r i t y   to  F ig .   8,  and  t h e r e f o r e   t h e  

;ame  r e f e r e n c e   numbers   have  been   used   w h e r e  

i p p r o p r i a t e .   The  d i f f e r e n c e   in  F ig .   9  is  t h a t  

i  p e r i p h e r a l l y   c o n t i n u o u s   s e a l   90  is  d e v e l o p e d  

ietween  g l o v e s   80-81  a round   the   do r sum  and  p a l m ,  

n  o r d e r   to  f u r t h e r   l i m i t   the   r e q u i s i t e   i n f l a t i o n  

f  the   d e v i c e .   At  the  p r o x i m a l   or  w r i s t   s i d e   o f  

he  s e a l   90  the   g l o v e s   80-81  may  be  m e r e l y   l a m i n a t e d  
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o  each   o t h e r .   In  b o t h   F i g .   8  and  Fig .   9 ,  

. n f l a t i o n / d e f   l a t i o n   p r o c e d u r e s   a re   as  d e s c r i b e d  

lor  o t h e r   e m b o d i m e n t s .  

Whi le   the  i n v e n t i o n   has  been  d e s c r i b e d   i n  

l e t a i l   in  c o n n e c t i o n   w i t h   i l l u s t r a t i v e   e m b o d i m e n t s ,  

.t  w i l l   be  u n d e r s t o o d   t h a t   m o d i f i c a t i o n s   may  be  made  

w i t h o u t   d e p a r t i n g   from  the   i n v e n t i o n .   For  e x a m p l e ,  

In  t he   c a s e   of  F i g .   6',  the   p a n e l s   61-62  may  b e  

bonded  to  each   o t h e r   w i t h i n   the  e n t i r e   a r e a   of  t a b  

f o r m a t i o n s   M-N,  i . e . ,   o u t w a r d l y   of  a  s e a l e d   i n f l a t i o n  

p e r i m e t e r   which   r u n s   a  c o u r s e   70  s u g g e s t e d   by  p h a n t o m  

L ines   /  in  c l o s e l y   s p a c e d   d i s t a l   a d j a c e n c y   to  t h e  

d i g i t   o p e n i n g s   64  . . .   67.  Tha t   b e i n g   the   c a s e ,   t h e  

tab  f o r m a t i o n s   M-N  a re   no t   p a r t   of  the   i n f l a t a b l e  

volume  bu t   t h e y   can  be  f o l d e d   back  ove r   the   d o r s u m  

and  a d h e s i v e l y   or  o t h e r w i s e   i n t e g r a t e d   i n t o   t h e  

c i r c u m f e r e n t i a l - t i e   d e v e l o p m e n t .   I t   is   to  be  n o t e d  

t h a t   in  t h i s   e v e n t ,   t he   p u l s e   p r e s s u r e s   a re   a p p l i e d  

w i t h   a t   l e a s t   e q u a l   e f f e c t i v e n e s s ,   c i r c u m f   e r e n t i a l l y  

and  i n d i v i d u a l l y   a r o u n d   the   p r o x i m a l   p h a l a n g e s   of  t h e  

thumb  and  a l l   d i g i t s ,   and  to  the  a d j a c e n t   r e g i o n   o f  

t h e   pa lm.   Th i s   r e s u l t   is  a c h i e v e d   w i t h o u t   a p p l y i n g  

i n f l a t i o n   p r e s s u r e   d i r e c t l y   a g a i n s t   the   dorsum  o f  

t h e   h a n d ;   h o w e v e r ,   in  r e a c t i o n   to  d e v e l o p m e n t   o f  

i n f l a t i o n   p r e s s u r e   d i r e c t l y   over   the  i n v o l v e d  

p a l m - s i d e   r e g i o n ,   the   d o r s u m   r e c e i v e s   an  i n d i r e c t  

a p p l i c a t i o n   of  p r e s s u r e   v i a   hoop  t e n s i o n   in  t h e  

c i r c u m f e r e n t i a l   t i e .  
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j..  a  m e a i c a i   a p p l i a n c e ,   c o m p r i s i n g   two  i n f l a t a b l e  

b a g s   of  f l e x i b l e   m a t e r i a l ,   e a c h   of  s a i d   b a g s   h a v i n g   t w o  

l i k e   p a n e l s   p e r i p h e r a l l y   s e a l e d   to   e a c h   o t h e r   and  b o t h  

b a g s   b e i n g   of  s i m i l a r   p e r i p h e r a l   c o n t o u r   a d a p t e d   to  s p a n  

b e t w e e n   l a t e r a l   l i m i t s   'of  a  human  hand   in  o v e r l a p  

e s s e n t i a l l y   o n l y   w i t h   t h e   p r o x i m a l   p h a l a n x   of  a l l   t h e  

d i g i t s   and  the   thumb  of   t h e   hand   as  w e l l   as  a d j a c e n t  

r e g i o n s   of  the   pa lm  and  d o r s u m ,   w i t h   t he   l a p p e d   r e g i o n s  

of  t he   hand   s a n d w i c h e d   b e t w e e n   t h e   r e s p e c t i v e   b a g s ,   s a i d  

bags   b e i n g   l o c a l l y   s e c u r e d   to   e a c h   o t h e r   (1)  b e t w e e n  

d i g i t - l a p   and  t h u m b - l a p   l o c a l e s   and  (2)  a t   s a i d   l a t e r a l  

l i m i t s ,   t h e r e b y   d e f i n i n g   an  i n f l a t a b l e   m i t t   w h i c h   o n  

i n f l a t i o n   w i l l   a p p l y   l o c a l   s q u e e z i n g   a c t i o n   e s s e n t i a l l y  

l i m i t e d   to  v e i n s   of   s a i d   p r o x i m a l   p h a l a n x e s   and  a d j a c e n t  

r e g i o n s ,   s a i d   b a g s   h a v i n g   means   f o r   s e l e c t i v e   a d m i s s i o n  

and  r e l e a s e   of   i n f l a t i o n   p r e s s u r e   f l u i d .  

2.  The  m e d i c a l   a p p l i a n c e   of   c l a i m   1,  in  w h i c h  

the   p a n e l s   of  e a c h   of   s a i d   b a g s   a r e   l o c a l l y   s e c u r e d   t o  

each   o t h e r ,   w i t h i n   s a i d   p e r i p h e r a l   c o n t o u r   and  a t   t h e  

l o c a l   r e g i o n s   w h e r e   s a i d   b a g s   a r e   s e c u r e d   to  e a c h   o t h e r .  

3.  The  m e d i c a l   a p p l i a n c e   of   c l a i m   1,  in  w h i c h  

s a i d   l a s t - d e f i n e d   means   i n c l u d e s   a  s u p p l y - t u b e   c o n n e c t i o n  

to  t h e   r e s p e c t i v e   b a g s .  
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A.  The  m e d i c a l   a p p l i a n c e   of  c l a i m   1,  i n  

which   the   l o c a l   s e c u r i n g   of  s a i d   bags  to  e a c h  

o t h e r   b e t w e e n   d i g i t - l a p   and  t h u m b - l a p   l o c a l e s   i s  

a l o n g   a l i g n m e n t s   e x t e n d i n g   i n w a r d l y   from  the  p e r i -  

p h e r y   to  an  e x t e n t   s u f f i c i e n t   to  c o e x t e n d   w i t h  

a d j a c e n t   f i r s t   p h a l a n g e s .  

5.  The  m e d i c a l   a p p l i a n c e   of  c l a i m   1,  i n  

which  t he   i n n e r   p a n e l   of  each   bag  is  c h a r a c t e r i z e d  

by  p l u r a l   o r i f i c e s   fo r   p r e s s u r e - f l u i d   v e n t i n g .  

6.  The  m e d i c a l   a p p l i a n c e   of  c l a i m   1,  i n  

which   t h e   i n n e r   p a n e l   of  e ach   bag  is  c h a r a c t e r i z e d  

by  a  n a p p e d - f i b e r   s u r f a c e   fo r   s k i n - c o n t a c t   c o m f o r t .  

7.  A  m e d i c a l   a p p l i a n c e ,   c o m p r i s i n g   a  s i n g l e  

i n f l a t a b l e   bag  of  f l e x i b l e   m a t e r i a l ,   s a i d   bag  h a v i n g  

two  l i k e   p a n e l s   of  g e n e r a l l y   r e c t a n g u l a r   p e r i p h e r a l  

c o n t o u r   and  p e r i p h e r a l l y   s e a l e d   to  each  o t h e r ,   s a i d  

c o n t o u r   h a v i n g   a t   l e a s t   one  d i m e n s i o n   which  is  a d a p t e d  

to  span   b e t w e e n   l a t e r a l   l i m i t s   of   a  human  hand  at  t h e  

r e g i o n   of  the  p r o x i m a l   p h a l a n x   of  a l l   the   d i g i t s   a n d  

the  thumb  of  the  h a n d ,   s a i d   bag  h a v i n g   a  s e r i e s   o f  

f i v e   i n d i v i d u a l   o p e n i n g s   d i s t r i b u t e d   g e n e r a l l y   a l o n g  

s a i d   one  d i m e n s i o n   and  i n w a r d l y   s p a c e d   from  the   s e a l e d  

p e r i p h e r y ,   s a i d   p a n e l s   b e i n g   c o n t i n u o u s l y   s e a l e d   t o  

sach  o t h e r   a r o u n d   each   of  s a i d   o p e n i n g s ,   s a i d   o p e n i n g s  

Deing  of  s i z e   to  a d m i t   i n s e r t i o n   of  the  thumb  and  a l l  

d i g i t s   t h r o u g h   i n d i v i d u a l   o p e n i n g s ,   and  s a i d   bag  h a v i n g  



0 2 2 8 7 6 8  

means   a t   o f f s e t   f rom  s a i d   o p e n i n g s   f o r   s e l e c t i v e  

a d m i s s i o n   and  r e l e a s e   of  i n f l a t i o n   p r e s s u r e   f l u i d .  

8.  ;The  m e d i c a l   a p p l i a n c e   of  c l a i m   7,  in  w h i c h  

an  a d j a c e n t   f o u r   of   s a i d   o p e n i n g s   a r e   in  g e n e r a l  

a l i g n m e n t   w i t h   s a i d   one  d i m e n s i o n   and  in  w h i c h   t h e  

f i f t h   o p e n i n g   i s   a t   l a t e r a l   o f f s e t   f rom  s a i d   g e n e r a l  

a l i g n m e n t ,   w h e r e b y   s a i d   a p p l i a n c e   w i l l   e q u a l l y  

a c c o m m o d a t e   thumb  and  d i g i t   i n s e r t i o n   of  one  h a n d  

via  one  p a n e l   a n d ,   a l t e r n a t i v e l y ,   thumb  and  d i g i t  

I n s e r t i o n   of  t h e   o t h e r   hand   v i a   the   o t h e r   p a n e l .  

9.  The  m e d i c a l   a p p l i a n c e   of  c l a i m   7,  in  w h i c h  

jne  of  s a i d   p a n e l s   i s   c h a r a c t e r i z e d   by  a  n a p p e d - f i b e r  

i x t e r n a l   s u r f a c e   f o r   s k i n - c o n t a c t   c o m f o r t .  

10.  The  m e d i c a l   a p p l i a n c e   of  c l a i m   7,  in  w h i c h  

me  of   s a i d   p a n e l s   i s   c h a r a c t e r i z e d   by  a  n a p p e d - f i b e r  

i x t e r n a l   s u r f a c e   f o r   s k i n - c o n t a c t   c o m f o r t ,   and  i n  

/ h i c h   a  s i x t h   o p e n i n g   a r o u n d   w h i c h   s a i d   p a n e l s   a r e  

: o n t i n u o u s l y   s e a l e d   to  e a c h   o t h e r   i s   a t   o f f s e t   f r o m  

a i d   g e n e r a l   a l i g n m e n t   b u t   in  t h e   d i r e c t i o n   of  o f f s e t  

ipposed   to  t h a t   of   t h e   f i f t h   o p e n i n g ,   w h e r e b y   t h e  

k i n - c o m f o r t   p a n e l   of  s a i d   a p p l i a n c e   i s   a p p l i c a b l e  

o  e i t h e r   h a n d .  
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11.  A  m e d i c a l   a p p l i a n c e ,   c o m p r i s i n g   a n  

i n f l a t a b l e   bag  of  f l e x i b l e   m a t e r i a l ,   s a i d   b a g  

h a v i n g   two  l i k e   p a n e l s   p e r i p h e r a l l y   s e a l e d   t o  

each   o t h e r   and  of  p e r i p h e r a l   c o n t o u r   a d a p t e d   t o  

span   b e t w e e n   l a t e r a l   l i m i t s   of  a  human  hand   i n  

o v e r l a p   e s s e n t i a l l y   o n l y   w i t h   t h e   p r o x i m a l  

p h a l a n x   of   a l l   t h e   d i g i t s   and  t he   thumb  of  t h e  

hand  as  w e l l   as  a d j a c e n t   r e g i o n s   of  t h e   p a l m   a n d  

d o r s u m ,   and   a  f u r t h e r   p a n e l   of   f l e x i b l e   m a t e r i a l  

of  s i m i l a r   p e r i p h e r a l   c o n t o u r   a d a p t e d   to  s p a n  

b e t w e e n   l a t e r a l   l i m i t s   of  t h e   hand   in  o v e r l a p  

w i t h   t he   p r o x i m a l   p h a l a n x   of   a l l   t he   d i g i t s   o f  

the   h a n d   as  w e l l   as  s a i d   a d j a c e n t   r e g i o n s ,   w h e r e b y  

the   l a p p e d   r e g i o n s   of  t h e   h a n d   may  be  s a n d w i c h e d  

b e t w e e n   s a i d   bag  and  s a i d   f u r t h e r   p a n e l ,   s a i d   b a g  

and  p a n e l   b e i n g   l o c a l l y   s e c u r e d   to  e a c h   o t h e r   (1 )  

b e t w e e n   d i g i t - l a p   and  t h u m b - l a p   l o c a l e s   and  (2)  a t  

s a i d   l a t e r a l   l i m i t s ,   t h e r e b y   d e f i n i n g   an  i n f l a t a b l e  

m i t t   w h i c h   on  i n f l a t i o n   w i l l   a p p l y   l o c a l   s q u e e z i n g  

a c t i o n   e s s e n t i a l l y   l i m i t e d   to   v e i n s   of  s a i d   p r o x i m a l  

p h a l a n g e s   and  a d j a c e n t   r e g i o n s ,   s a i d   bag  h a v i n g   m e a n s  

fo r   s e l e c t i v e   a d m i s s i o n   and  r e l e a s e   of   p r e s s u r e   f l u i d .  
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12.  The  m e t h o d   of  p r o m o t i n g   v e n o u s - r e t u r n  

f l o w   in  a  human  a rm,   w h i c h   m e t h o d   c o m p r i s e s :  

(a)  a p p l y i n g   t r a n s i e n t   s q u e e z i n g   p r e s s u r e   t o  

the   p r o x i m a l   p h a l a n x   of  the   d i g i t s   and  thumb  o f  

the   h a n d ,   s a i d   s q u e e z i n g   p r e s s u r e   b e i n g   a p p l i e d  

c i r c u m f e r e n t i a l l y   of  e a c h   d i g i t   and  of   t h e   t h u m b ,  

and  s a i d   s q u e e z i n g   p r e s s u r e   b e i n g   s i m u l t a n e o u s l y  

a p p l i e d   to  t he   thumb  and  a l l   d i g i t s ,   t h e r e b y  

s i m u l t a n e o u s l y   and  t r a n s i e n t l y   c o m p r e s s i n g   e s s e n t i a l l y  

on ly   v e i n s   l o c a l   to   and  n e a r   t he   p r o x i m a l   p h a l a n g e s ,  

(b)  r e l a x i n g   t he   s q u e e z i n g   p r e s s u r e   o v e r   a  

p e r i o d   of  t i m e   w h i c h   is   r e l a t i v e l y   g r e a t   c o m p a r e d  

to  t h e   d u r a t i o n   of  s a i d   t r a n s i e n t   s q u e e z i n g   p r e s s u r e ,  

a n d  

(c)  c y c l i c a l l y   r e p e a t i n g   s a i d   t r a n s i e n t  

a p p l i c a t i o n   in  a l t e r n a t i o n   w i t h   s a i d   r e l a t i v e l y  

; r e a t   p e r i o d   of   p r e s s u r e   r e l a x a t i o n .  

13.  The  m e t h o d   of  p r o m o t i n g   v e n o u s - r e t u r n  

flow  in  a  human  arm,   w h i c h   m e t h o d   c o m p r i s e s :  

(a)  a p p l y i n g   t r a n s i e n t   s q u e e z i n g   p r e s s u r e   t o  

:he  p r o x i m a l   p h a l a n x   of  t he   d i g i t s   and  thumb  of  t h e  

land  and  to  t h e   a d j a c e n t   r e g i o n   of  t h e   pa lm  of  t h e  

l a n d ,   s a i d   s q u e e z i n g   p r e s s u r e   b e i n g   a p p l i e d   c i r c u m -  

i e r e n t a l l y   of  e a c h   d i g i t   and  of   t he   t humb  and  t o  

. a i d   a d j a c e n t   r e g i o n ,   t h e r e b y   s i m u l t a n e o u s l y   and  - 

t r a n s i e n t l y   c o m p r e s s i n g   e s s e n t i a l l y   o n l y   v e i n s   l o c a l  

:o  and  n e a r   t he   p r o x i m a l   p h a l a n g e s ,  
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(b)  r e l a x i n g   the  s q u e e z i n g   p r e s s u r e   ove r   a 

>er iod  of  t ime  which   is   r e l a t i v e l y   g r e a t   c o m p a r e d  

;o  the  d u r a t i o n   of  s a i d   t r a n s i e n t   s q u e e z i n g   p r e s s u r e ,  

ind  

(c)  c y c l i c a l l y   r e p e a t i n g   s a i d   t r a n s i e n t  

a p p l i c a t i o n   in  a l t e r n a t i o n   w i t h   s a i d   r e l a t i v e l y  

j r e a t   p e r i o d   of  p r e s s u r e   r e l a x a t i o n .  

14  .  The  method   of  p r o m o t i n g   v e n o u s - r e t u r n   f l o w  

in  a  human  arm,  wh ich   method   c o m p r i s e s :  

(a)  e s t a b l i s h i n g   a  s e a l e d   i n f l a t a b l e   and  f l e x i b l y  

l i m i t e d   zone  wh ich   c o n t i n u o u s l y   e n v e l o p s   each   of  t h e  

d i g i t s   and  the  thumb  as  w e l l   as  a d j a c e n t   r e g i o n s   of  t h e  

palm  and  do r sum  of  the   hand ,   such   e n v e l o p m e n t   b e i n g  

e s s e n t i a l l y   l i m i t e d   to  the  p r o x i m a l   p h a l a n x   of  the  d i g i t s  

and  thumb  and  to  s a i d   a d j a c e n t   r e g i o n s ,  

(b)  '  e s t a b l i s h i n g   a  c i r c u m f e r e n t i a l   t i e   of  the   h a n d  

a round   s a i d   i n f l a t a b l e   z o n e ,  

(c)  a p p l y i n g   a  r e l a t i v e l y   s h o r t   i n f l a t i o n   p u l s e   o f  

p r e s s u r e   f l u i d   w i t h i n   s a i d   zone ,   t h e r e b y   c o m p r e s s i n g  

v e i n s   l o c a l   to  t he   p h a l a n g e s   a t   and  n e a r   s a i d   a d j a c e n t  

r e g i o n s   , 

(d)  r e l a x i n g   the   i n f l a t i o n   p r e s s u r e   o v e r   a  p e r i o d  

of  t ime  which   is   r e l a t i v e l y   g r e a t   c o m p a r e d   to  t h e  

d u r a t i o n   of  s a i d   p u l s e ,   a n d  

(e)  c y c l i c a l l y   r e p e a t i n g   s a i d   r e l a t i v e l y   s h o r t  

p u l s e   in  a l t e r n a t i o n   w i t h   s a i d   r e l a t i v e l y   g r e a t   p e r i o d  

of  p r e s s u r e   r e l a x a t i o n .  
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15.  A  m e a i c a l   a p p l i a n c e ,   c o m p r i s i n g   t w o  

g l o v e s   of   f l e x i b l e   m a t e r i a l ,   one  in  l a p p e d   f i t  
w i t h i n   t h e   o t h e r ,   s a i d   g l o v e s   h a v i n g   t r u n c a t e d  

thumb  and  f i n g e r   f o r m a t i o n s   e x t e n d i n g   d i s t a l l y  

s e y o n d   p e r i p h e r a l l y   c o n n e c t e d   pa lm  and  d o r s u m  

a r e a s ,   w i t h   p e r i p h e r a l l y   s e a l e d   e n g a g e m e n t   o f  
s a id   g l o v e s   to   e a c h   o t h e r   a r o u n d   e a c h   of  t h e  

t r u n c a t e d   f o r m a t i o n s ,   and  a  p e r i p h e r a l l y  

: o n t i n u o u s   s e a l e d   f u r t h e r   e n g a g e m e n t   of   s a i d  

J l o v e s   to  e a c h   o t h e r   v i a   s a i d   p a l m   and  d o r s u m  

i r e a s ,   w h e r e b y   a  s e a l e d   e n c l o s u r e   i s   d e f i n e d  

>y  and  b e t w e e n   t h e   s e a l e d   c o n n e c t i o n s   of  s a i d  

f l o v e s   to   e a c h   o t h e r ,   s a i d   e n c l o s u r e   h a v i n g  

leans  f o r   s e l e c t i v e   a d m i s s i o n   and  r e l e a s e   o f  

r e s s u r e   f l u i d .  

16.  The  a p p l i a n c e   of   c l a i m   15,  in  w h i c h  
a i d   f u r t h e r   s e a l e d   e n g a g e m e n t   of  s a i d   g l o v e s  

o  e a c h   o t h e r   i s   n e a r   t he   p r o x i m a l   edge   of  t h e  
aim  and  d o r s a l   a r e a s .  

17.  The  a p p l i a n c e   of   c l a i m   15,  in  w h i c h  
l id   f u r t h e r   s e a l e d   e n g a g e m e n t   of   s a i d   g l o v e s  
r e a c h   o t h e r   i s   n e a r   t h e   d i s t a l   l i m i t   of  t h e  

ilm  and  d o r s a l   a r e a s   bu t   a t   a t   l e a s t   some  o f f s e t  

:om  e a c h   of   s a i d   thumb  and  f i n g e r   f o r m a t i o n s .  
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18.  A p p a r a t u s   f o r   p r o m o t i n g   v e n o u s   r e t u r n   f l o w   in  a  

human  arm  c o m p r i s i n g   means   a d a p t e d   to  be  worn  on  t h e  

hand  f o r   a p p l y i n g   t r a n s i e n t   s q u e e z i n g   p r e s s u r e   to  t h e  

p r o x i m a l   p h a l a n x   of  t he   d i g i t s   and  thumb  of  t he   h a n d  

c i r c u m f   e r e n t i a l l y   of  e ach   d i g i t   and  of  t he   thumb  a n d  

s i m u l t a n e o u s l y   to  t h e   thumb  and  a l l   d i g i t s   t h e r e b y   t o  

s i m u l t a n e o u s l y   and  t r a n s i e n t l y   c o m p r e s s   s u b s t a n t i a l l y  

on ly   v e i n s   l o c a l   to  and  n e a r   t he   p r o x i m a l   p h a l a n g e s .  
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