
Quadruple Hip Joint Calipers for 
Extensive Neuromuscular Disorders 
by Lt. Col. B.P. Mathur 

INTRODUCTION 
C o n d i t i o n s such as po l iomyel i t i s , para

p leg ia , muscu la r dystrophy, and sp ina 
b i f ida , at t imes r equ i re a t t achment of sp i 
nal e x t e n s i o n s to above knee or thoses . 

In the full b o d y or thos i s (Figure 1) in 
w h i c h the h i p and knee j o in t s are kept 
locked to ma in t a in the pa t ien t in an up
r ight pos i t ion , it is very difficult for the 
pa t i en t to ambu la t e . In such c i r cum
s tances , " T r i p o d w a l k i n g " w i t h the a id of 
c ru tches is r e c o m m e n d e d . The ene rgy re 
q u i r e m e n t for such a m e t h o d of ambu la 
t ion is cons ide rab le and thus l imi ted to 
shor t d i s tances . Alternately , the pa t ien t 
m a y resort to wa lk ing b y a shuffl ing 
m e c h a n i s m in wh ich he rotates the w h o l e 
o f h i s t runk and s l ides one leg forward after 
the o ther , i n a z ig-zag fashion , m a k i n g it 
very difficult for the pa t ien t to progress . 

To o v e r c o m e s o m e o f the a b o v e p r o b l e m s 
and to al low t h e m s o m e mob i l i t y w i t h i n 
r easonab le safety, Quadrup le Hip Jo in t s , 
in w h i c h s o m e m o v e m e n t is a l lowed at the 
h i p , have b e e n in t roduced in such an or
thos i s . S u c h modi f ica t ion m a k e s it pos s i 
b le for the pa t ien t to adopt a modi f ied b i 
pedal gai t . 

Figure 1. Conventional full body orthosis. 



Figure 2. Line drawing of the Quadruple Hip Joints. 

Figure 3. A close up of the Quadruple Hip Joints. 
Figure 4. A child walking with the help of Quadruple 
Hip Joint T.L.S.H.K.A.F.O.s. 

QUADRUPLE HIP JOINTS 
Ins tead of two h i p j o in t s , as in the con

ven t iona l b i la tera l k n e e ankle foot o r thos i s , 
wi th sp ina l support , four h i p j o i n t s , two on 
e i ther s ide , have b e e n incorpora ted in the 
or thos i s d e s i g n e d b y the Artif icial L i m b 
Cen t re (F igures 2 a n d 3 ) . 

T h e lower two h i p j o in t s are located at 
the ana tomica l h i p j o i n t s , and are p rov ided 
wi th a sp r ing loaded lock ing m e c h a n i s m . 

T w o more h i p j o in t s w i th l imi ted range 
of movemen t , a l lowing about 15° of flexion 
and ex tens ion , are incorpora ted at the level 
of the an ter ior super io r il iac sp ine s . 

By a l lowing l imi ted range of m o v e m e n t 
at the uppe r free h i p j o i n t s , it i s poss ib le for 
the pa t ien t to adopt a b ipeda l gai t (Figure 
4) . To ambula te , the pa t ien t u t i l izes h i s 
t runk musc les . T h e forward thrust pro
duced b y the shou lder and t runk resul ts in 
m o v e m e n t of the legs forward, al ternately. 
H o w e v e r , to walk w i t h such an o r thos i s , 
they do requi re the he lp of walkers or 
c ru tches . 



DISCUSSION 
In ex t ens ive neuromuscu la r d isorders 

w i t h i n v o l v e m e n t o f sp ina l muscu la tu re , in 
add i t ion to i nvo lvemen t of b o t h lower 
l i m b s , r ehab i l i t a t ion in wa lk ing w i t h the 
a id o f o r thoses is a ve ry difficult p rob l em. 

T h o u g h such pa t ien t s use whee lcha i r s 
ex tens ive ly and are ab le to lead a more ac
t ive life w i t h i t s he lp , i t is impor tan t for 
t h e m to at tain an e rec t pos ture and un
dergo s o m e m o b i l i t y i n order to p reven t 
the compl i ca t i ons of c o n f i n e m e n t to a b e d 
and whee lcha i r . 

A m b u l a t i o n w i t h the he lp o f c o n v e n 
t ional w h o l e b o d y o r thoses w i t h locked h i p 
a n d k n e e j o i n t s is ve ry t i r ing, dangerous , 
and al lows on ly l imi ted activity. H o w e v e r , 
it does e n a b l e the pa t ien t to s tand for 
longer pe r iods of t ime and al lows h i m to do 
h i s work i n a s t and ing pos i t ion . T h e 
major i ty o f such ca se s , after in i t ia l en
t h u s i a s m , reject such or thoses and resor t to 
a w h e e l c h a i r l ife, b e c a u s e in addi t ion to the 
c u m b e r s o m e dev ice they have to wear , it 
really does no t he lp t h e m m u c h in m o b i l 
ity. T h e y are too a p p r e h e n s i v e to resort to a 
t r ipod w a l k i n g gai t due to the fear o f falling 
d o w n , m o r e so i f the pat ient is ove rwe igh t , 
w h i c h they t end to b e c o m e due to pro
longed b e d rest a n d lack of physical act iv
ity. F u t h e r m o r e , ambu la t i on in such a 
m a n n e r is too t i r ing , a n d thus of little help 
to the ind iv idua l . 

In t roduc t ion of Quadrup le H i p J o i n t s , 
w i th l imi ted range of m o v e m e n t s at the 
uppe r h i p j o i n t s , a l lows the pa t ien t to 
s tand erect as wel l as ambu la t e u s ing a 
mod i f i ed b ipeda l gai t . W h e n the pa t i en t 
per forms sh rugg ing m o v e m e n t s w i t h the 
he lp of the thorac ic a n d shou lder musc l e 
groups , it resul ts in m o v e m e n t of the sup
por ted l i m b s forward, w i t h the m o v e m e n t 
tak ing place at upper h i p j o in t s . T h e pa
t ient walks b y tak ing shor t s teps al ternately 
w i t h the a id of c ru tches or a walker . T h e 
pa t ien ts are ab le to walk easily, w i thou t 
ge t t ing t i red , for r easonab le d i s tances o n 
flat surfaces , i ndoo r s as wel l as ou tdoors . 

CONCLUSION 
Modif ica t ion of conven t iona l full b o d y 

o r thoses , b y incorpora t ion of quadruple 
h i p j o i n t s , ha s benef i t t ed such severe ly 
d i sab led pa t ien t s in adop t ing a more safe 
a n d less t i r ing mod i f i ed b ipeda l gait . 

M o s t of the pa t ients f i t ted w i t h such or
thoses w e r e ex t remely h a p p y and could 
lead a m o r e ac t ive a n d useful life w i th the 
he lp of o r thoses and w h e e l cha i rs . 
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