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A chi ld wi th a complex phys ica l d i sab i l ­
i ty r equ i res t he i nvo lvemen t o f m a n y 
heal th care profess iona ls . T h i s r ev i ew o f 
the m a n a g e m e n t o f the pros the t ic and m o ­
b i l i t y needs of an infant wi th four a n o m a ­
lous l i m b s underscores the need for full 
coopera t ion a m o n g all those t eam m e m ­
b e r s . 

SF w a s seven m o n t h s o ld w h e n first 

referred to Gi l le t te Ch i ld ren ' s Hospi ta l for 
an a s s e s s m e n t of h e r deve lopmenta l and 
o r thopaed ic needs . S h e c a m e from a gen­
erally rural area ove r 4 0 0 mi les from the 
hospi ta l . Bo th o f he r uppe r ex t remi t i es 
w e r e absen t at the shou lder except for 
f leshy n u b b i n s approx imate ly one inch 
long. Bo th femora , b o t h f ibulae , a n d the 
lateral two rays of b o t h feet w e r e also a b -

Fig. 1. Patient SF at seven months of age. Both upper limbs were missing except for fleshy nubbins about one 
inch long. Both femora, fibulae and the lateral rays of both feet were also absent. 



sen t (Figs . l a and l b ) . Accord ing to he r 
med ica l chart , SF w a s de l ivered vagina l ly 
and h e r A P G A R S were ten at b o t h o n e m i ­
nu te and five m i n u t e s . H e r m o t h e r h a d 
b e e n taking mon th ly prophylac t ic pen ic i l ­
l in in jec t ions for rheumat i c fever. No 
neuro log ica l o r o ther medica l p r o b l e m s 
w e r e no ted . 

W h e n SF w a s n i n e m o n t h s o ld , a de­
ve lopmen ta l a s se s smen t was done b y a 
t eam cons i s t i ng o f a speech - l anguage 
pa tho log is t , an audio logis t , an occupa­
t ional therapis t , a phys ica l therapis t , a n d a 
gene t i c counse lo r . At that t ime , h e r social 
intel lectual and c o m m u n i c a t i o n skills w e r e 
cons ide red to b e wi th in no rma l l imi ts . S h e 
had g o o d head control and rolled wel l , bu t 
was unab le to sit i ndependen t ly . S h e at­
t e m p t e d to man ipu la t e toys wi th h e r ton­
gue , h e r toes and he r shoulders . Because o f 
h e r inab i l i ty to sit , she was p rov ided wi th 
low pos te r io r and lateral t runk suppor t b y a 
b lock o f carved E tha foam® 1 covered wi th 
Plas tazote® 2 . A n ove rhead ba r w a s at­
t ached to the b a s e from w h i c h to s u s p e n d 
toys , w h i c h she could then explore w i t h 
h e r m o u t h (Fig. 2 ) . S h e u sed this suppor t at 
h o m e unt i l she acqu i red i n d e p e n d e n t 
s i t t ing ba l ance , at approx imate ly 12 -14 
m o n t h s o f age . N o upper ex t remi ty p ros ­
theses w e r e fabr icated b e c a u s e they m a y 
h a v e h i n d e r e d he r m o b i l i t y and depr ived 
h e r o f sensory input . 

S F w a s seen again w h e n she w a s 16 
m o n t h s old. S h e man ipu la t ed toys wi th the 
toes of bo th feet , a l though she w a s m o r e 
dext rous wi th the r ight . S h e also had 
learned to grasp ob jec t s qu i t e successfully 
b e t w e e n he r c h i n and shou lde r on e i the r 
s ide . I na smuch as she h a d ach ieved s i t t ing 
ba l ance , she w a s cons ide red a good candi ­
date for an uppe r ex t remi ty l i m b so she was 
fitted wi th a left shou lder d isar t icula t ion 
p ros thes i s w i th a f ixed e lbow and pass ive 
h a n d . T h e pas s ive h a n d was in t e rchange­
able w i th a pass ive hook . It was p laced o n 
the left to faci l i tate he r us ing i t i n c o m b i ­
na t ion wi th he r dextrous contralateral toes . 
A n occupa t iona l therapis t w o r k e d wi th S F 
in the u se o f he r n e w l i m b dai ly for a b o u t 
o n e w e e k and she b e g a n to use the p ros ­
thes is to push and pull ob jec t s that w e r e 
pos i t i oned in the t e rmina l devices for her . 

Except for rol l ing, SF h a d no t deve loped 
i n d e p e n d e n t floor m o b i l i t y at the age o f 16 
m o n t h s . S h e m a d e unsuccessful a t tempts 
to scoot w h i l e s i t t ing b y pul l ing on the floor 
or carpet w i t h h e r toes . A spec ia l caster cart 
w a s fabr ica ted for he r , o n w h i c h she cou ld 
sit s u s p e n d e d several i n c h e s above the 
floor. T h e seat w a s ve ry na r row so that h e r 
feet were direct ly b e l o w h e r t runk, and 
could b e used effectively to propel a n d 
s teer h e r " c a r " (Fig. 3 ) . S h e b e c a m e amaz­
ingly prof ic ient in maneuve r ing it , go ing 
rapidly , s topp ing short ly and turning it 
w i t h i n i ts o w n rad ius . T h e cart enab led h e r 
to b e i ndependen t ly m o b i l e o n the floor 
w h i l e k e e p i n g he r w i th in reach o f toys. It 
w a s still b e i n g used m a n y hour s a day 
w h e n S F w a s 29 m o n t h s old. 

W h e n S F w a s 23 m o n t h s old, she w a s 
again admit ted to the hospi ta l for prosthet­
ic work . T h e pass ive terminal dev ices 
w e r e rep laced wi th a cab le -opera ted o n e . 
B e c a u s e o f a scarci ty o f phys ica l or occupa­
t ional therapy se rv ices in he r c o m m u n i t y , 
t ra in ing in the u se o f the n e w l i m b in the 
hospi ta l w a s r e c o m m e n d e d , b u t it w a s i m ­
poss ib l e to ar range for that . Therefore , she 
did no t m a k e o p t i m u m use o f this first 
cab le -opera ted uppe r l i m b . 

Fig. 2. A trunk support was designed to provide sit­
ting balance at nine months of age. Toys were suspensed from the overhead bar so she could explore 
with her mouth. 



Fig. 3. At sixteen months of age a special caster cart 
was developed to allow independent mobility. 

Fig. 4. At twenty-nine months of age a left above 
elbow prosthesis was provided along with lower limb 
extension prostheses. 

W h e n seen aga in at the age o f 29 m o n t h s , 
S F h a d b e g u n to lift herse l f to s tand at a 
cha i r or table a n d ma in t a in that pos i t i on b y 
lean ing h e r t runk agains t the suppor t ing 
surface. S h e w a s f i t ted wi th short b i la tera l 
l ower ex t remi ty e x t e n s i o n p ros theses to 
p o v i d e s tab i l i ty for s tance , as s e e n in 
F igure 4 . S h e was seen in t he phys ica l 
therapy depa r tmen t for t ra in ing in the i r 
use . After approximate ly two w e e k s , she 
w a s ab le to wa lk five feet wi thou t external 
suppor t or ass i s t ive devices and s o m e 
t imes i n d e p e n d e n t l y c a m e to s tance from a 
s i t t ing pos i t ion . It was an t ic ipa ted that she 
w o u l d u s e t h e m pr imar i ly for i ndoor m o ­
bi l i ty . 

At the s a m e t ime a left a b o v e - e l b o w 
pros thes i s w a s fitted (Fig. 4 ) . It h a d a pas­
s ive cons tan t fr ict ion e l b o w a n d wr is t uni t 
a n d a funct ional mode l 12P t e rmina l de­
v i ce . An occupa t iona l therapis t worked 
wi th h e r dai ly for three w e e k s , dur ing 
w h i c h S F lea rned to u se the p ros thes i s to 
man ipu la t e p e g s , fo rmboards , pul ls tr ing 

toys and nes t ing b o x e s wi th s o m e ass i s ­
tance . S h e also b e g a n to learn to pos i t ion 
ob jec t s in the l i m b wi th the toes o f h e r r ight 
foot, a l though the t e rmina l device had to 
b e p repos i t i oned for her . 

Dur ing the s a m e hospi ta l admis s ion , an 
A - B e c F i reba l l® 3 p o w e r e d whee l cha i r w a s 
m a d e avai lable for several days ' trial. T h e 
cont ro l b o x w a s p o s i t i o n e d w i t h i n reach o f 
S F ' s r ight l ower ex t remi ty digi ts and it was 
" g e a r e d d o w n " to i t s s lowes t speed . After 
approx imate ly six 1 5 - m i n u t e s e s s ions o f 
phys ica l therapy , she mas te red m a n e u ­
ver ing it . If funding is approved for pur­
c h a s i n g such a cha i r for S F , adapta t ions 
wil l b e m a d e to seat h e r securely and at the 
p roper he igh t to reach the cont ro l st ick. 

S F ' s m o b i l i t y needs can b e m e t by com­
b i n i n g the u se o f the specia l caster cart , the 
lower ex t remi ty p ros theses , a n d the p o w ­
ered whee lcha i r . T h e r e is cons ide rab le 
po ten t ia l for S F to b e c o m e prof ic ient in the 
u se o f the lower ex t remi ty p ros theses . T h e y 
m a y b e c o m e h e r p r imary m e a n s of indoor , 



a n d even poss ib ly ou tdoor mob i l i t y . In 
later years , s h e herse l f will have to dec ide i f 
she wan t s to c o n t i n u e wi th t h e m . At he r 
y o u n g age , the cas ter cart p rovides he r 
w i th s p e e d and qu i ck access to toys and 
peers on the floor. It ha s l imi ted use out­
doors b e c a u s e of the w e a r a n d tear o n he r 
feet and the relat ively h igh ene rgy n e e d e d 
to propel it . T h e p o w e r e d whee lcha i r , 
h o w e v e r , w o u l d al low S F to m o v e a round 
freely in t he c o m m u n i t y and p lace h e r h i g h 
e n o u g h to in teract w i th o ther pe r sons . It 
wou ld b e m o s t benef ic ia l for m o v e m e n t in 
schoo l w h e n she reaches that age . At th is 
t ime , t he goal is to p rov ide h e r e n o u g h 
m o b i l i t y to expe r i ence social ac t iv i t ies 
s imi la r to those o f o the r ch i ldren h e r age . 

A concen t ra t ed team effort w a s , and wil l 
c o n t i n u e to b e , essent ia l for m a n a g i n g S F ' s 
m o b i l i t y and p ros the t i c needs . C h o o s i n g 
appropr ia te i t ems and t ra in ing S F in the i r 
u se r equ i red inpu t from p h y s i c i a n s , p h y ­
sical a n d occupa t iona l therap is t s , p ros -

the t i s t s , e n g i n e e r s , or thot i s t s , nurses , so ­
cial worke r s and family m e m b e r s . S F ' s 
dai ly needs , deve lopmenta l ab i l i t i es and 
family c i r cums tances , as well as her o r ­
thopaed ic s ta tus , inf luenced the dec i s ion 
mak ing . Crea t ive th ink ing and coopera t ive 
efforts e n a b l e d th i s ser ious ly phys ica l ly 
h a n d i c a p p e d chi ld to ach ieve s o m e degree 
o f age-appropr ia te mob i l i t y a n d indepen­
dence . 
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NOTES 
1 D o w Chemical, Midland, Michigan. 
2 A p e x Foot Products Corp . , 200-T Forest Avenue, Englewood, New 
Jersey 
3 A-Bec Electric Wheelchairs, Inc. , 20803 Higgins Court , Torrance 
California 90501. 


