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INTRODUCTION 
T h e dis tal femoral ro ta t ion-plas ty p roce

dure as first desc r ibed b y B o r g g r e v e 1 i n 
1930, was per formed for funct ional i m 
p r o v e m e n t o f c o n g e n i t a l l y s h o r t e n e d 
l i m b s . T h e p rocedure subs t i tu tes a func
t ional ankle w h i c h is external ly rota ted 180 
degrees , for a resec ted k n e e in the i nvo lved 
extremity . 

A l though popula r ized b y Van N e s s i n 
the 1950 ' s , recent in teres t h a s b e e n re 
n e w e d in the p rocedure for the surgical 
t rea tment o f o s t e o g e n i c s a r coma of the 
distal femur in c h i l d r e n . 4 , 5 , 7 T h e rota t ion-
plasty in t rea tment of this d i sease can b e 
jus t i f ied in pa t ien ts in w h o m a w i d e mar
gin can b e ach ieved for S tage I IA and IIB 
l e s i o n s , 2 , 6 w h e r e an above knee amputa 
t ion or a knee ar throdes is had b e e n the 
on ly o ther pract ical a l ternat ives . Surpr i s 
ingly good funct ional results have b e e n 
ach ieved in sp i te of the unusua l cosme t i c 
pos i t ion o f the foot as it is subs t i tu ted for a 
knee . 

T h e des ign o f the p ros thes i s for distal 
femoral ro ta t ion-plas ty has several specia l 
cons ide ra t ions n e e d e d to b e addressed , 
w h i c h different iate i t from the s tandard 
b e l o w - k n e e p ros thes i s . T h e ankle j o in t ha s 
m o r e p lanes of m o t i o n than the knee . It 
a l lows for b e t w e e n 25° and 75° f lexion-ex
t ens ion at the mor t i s e ar t icula t ion and 20° 
of invers ion a n d 5° o f eve r s ion at the s u b 
talar j o in t . T h i s inc reased m o t i o n c rea ted 
b y evers ion and invers ion , that causes var
us /va lgus ins tabi l i ty , results w h e n the 

ankle is subs t i tu ted as the knee . T h e intertarsal a n d tarsal m o t i o n also increases th is 
ins tabi l i ty . It is b e c a u s e o f this inc reased 
m o t i o n caus ing ins tab i l i ty w h e n the foot 
and ankle are subs t i tu ted for the k n e e , that 
the incorpora t ion of mechan ica l jo in t s w i th 
upr igh t s to control medial / la teral m o t i o n s 
o f the foot and ankle are neces sa ry in the 
des ign of the distal f emur ro ta t ion-palsy 
p ros thes i s . 

CASE REPORT 
T.W. was an 11 yea r old wh i t e ma le w h o 

p resen ted wi th a t h r ee -mon th h i s to ry o f 
k n e e pa in . X- rays revea led a r ad iodense 
les ion o f the distal femur . S tag ing s tudies 
demons t r a t ed an ex t racompar tmenta l l e 
s ion not invo lv ing the popl i tea l neurovas 
cular b u n d l e . After an inc i s iona l b i o p s y 
revea led a h igh -g rade os t eogen ic s a r coma , 
it was e lected to per form a w i d e resec t ion 
for local control of the d i sease . A distal 
femur ro ta t ion-palsy w a s per formed for re
cons t ruc t ion o f the e x t r e m i t y . 2 T h e r econ
structed f emur (the proximal f emur plus 
the distal t ib ia ) w a s m a d e so it w o u l d b e 
two c m . shor te r than the pro jec ted leng th 
o f the normal femur at the cessa t ion o f 
g rowth . U p o n comple t ion o f the extra ar
t icular resec t ion leav ing the pos te r ior neu 
rovascular b u n d l e in tac t , the t ib i a w a s ex
ternally rotated 180° and a t tached to the 
femur w i th a c o m p r e s s i o n pla te . T h e 
w o u n d w a s c losed in the usual fashion and 
the pa t ien t w a s started o n i n t ens ive phys i 
cal therapy, w h e r e h e unde rwen t a pro-



Figure 1. The distal Femur Rotation-Plasty showing foot ro
tated 180° to act as knee for 
prosthesis. 

Figure 2. Positive 
model showing an
kle joint and quad
rilateral brim prox
imally. 

gram s imi la r to those d e s i g n e d for musc l e 
t ransfers . At the e n d of four w e e k s , the 
pa t ien t ' s w o u n d was well hea l ed and h e 
was ab le to ex tend h i s newly formed knee 
(the ankle) . At that t i m e , he was ready for 
pros thet ic fi t t ing (Figure 1 ) . 

To date , three pa t ien ts have unde rgone 
the above procedure at the Un ive r s i ty o f 
Flor ida Shands Teach ing Hospi ta l . O n e of 
these cases h a d a les ion s imi la r to the case 
jus t desc r ibed . T h e o the r pa t ien t had an 
extra-ar t icular resec t ion after r ece iv ing in
duct ion chemothe rapy for a E w i n g ' s Sar
coma . 

MEASUREMENT AND 
CASTING 

After careful length m e a s u r e m e n t s w e r e 
taken from the pa t ien t ' s ro ta ted med ia l 
mal leolus to the floor w i t h the pe lv is level , 
a nega t ive mold was taken ex t end ing from 
the ischial tuberos i ty to encase the en t i re 
foot. T h i s nega t ive mo ld w a s then filled 
w i t h plas ter to form a pos i t ive mo ld (Figure 
2 ) . Proximally, the pos i t ive mo ld was 
modi f ied to provide a quadri la teral s h a p e . 
T h i s pos i t ive mold was then u sed to shape 
s o m e po lypropylene upr ights w i th a quad-



Figure 3. Completed 
prosthesis showing ante
rior opening and ankle 
section attached to foam 
block. 

Figure 4A. Lateral view of 
Rotation-Plasty prosthe
sis, trial fitting. 

Figure 4B. Anterior view of Ro
tation-Plasty prosthesis, trial fit
ting. 

rilateral socket for the pa t ien t ' s f inal pros
thes i s . 

FABRICATION 
B e c a u s e o f its l ight w e i g h t and l o w fric

t ion coeff ic ient , po lypropy lene w a s u sed as 
the mater ia l fo rming prox imal a n d distal 
socke ts , as wel l as a s ingle axis lap jo in t at 
the cen te r o f the ana tomic rota ted ankle 
jo in t (Figure 3 ) . Po lyure thane foam and 
p lywood were the mater ia ls se lec ted to b e 
u s e d as the a t t achment b lock for the 
S . A . C . H . foot. The foot socket w a s b e n c h 
a l igned in m a x i m u m plantar f lexion. In i 
tial p l acement o f the S . A . C . H . foot w a s 

m o v e d anter ior ly approximate ly 1/2" to 
create a greater ex t ens ion force (plantar 
f lexion force) on the rotated ankle for the 
newly fo rmed k n e e (Figures 4 A and B ) . 
After comple t i on of dynamic a l ignment , 
the po lyure thane calf sec t ion was s h a p e d 
d o w n and l amina ted wi th plast ic res in 
(Figures 5 A and B ) . 

T h e s tandard quadri la teral socket w a s 
u s e d unt i l ev idence of the b o n y un ion was 
seen on rad iographs at the anas tomos i s s i te 
b e t w e e n the femur and t ib ia . A t this t i m e , 
the quadr i la tera l socket was cut down , and 
on ly a shor t th igh cuff r e m a i n e d to control 
any varus /valgus ins tabi l i ty o f the newly 
fo rmed knee that could b e created b y un
w a n t e d inve r s ion /eve r s ion of the foot. 

Shor t ly after the comple t ion of phys ica l 
therapy, the pa t ients are able to qu ick ly 
discard all auxi l iary aids and return to p r io r 



Figure 5A. (left) Anterior view 
of completed prosthesis. 

Figure 5B. (above) Lateral 
view showing flexion capa
bility at the newly formed 
knee joint. 

act iv i t ies , w h i c h inc lude baske tba l l and 
r u n n i n g spor ts . 

SUMMARY 
T h e surgical ra t iona le for the distal f emur 

ro ta t ion-plas ty procedure is that it p ro
v ides the pa t ien t w i th a newly - fo rmed 
knee created b y a rotated foot and ankle 
that c an funct ional ly b e fi t ted w i t h a n o n 
s tandard type of e n d bea r ing b e l o w - k n e e 
amputa t ion p ros thes i s . T h i s p ros thes i s 
w h e n c o m p a r e d to the s tandard b e l o w -
k n e e amputa t ion pros thes i s ha s t he added 
advantage of b e i n g e n d bea r ing . Because of 
this end bea r ing nature o f this p ros thes i s , 
the chi ldren are ab le to e n g a g e in pr ior 
spor t ac t iv i t i e s , w h i c h i nc lude spor ts 
w h e r e runn ing is invo lved . 

W i t h the a id of an ischial we igh t bea r 
ing quadri la teral socket , i m m e d i a t e gait 
t r a in ing can b e g i n . T h e ch i ld ren are 

qu ick ly ab le to d iscard all auxi l iary aids 
and wi th b o n y hea l ing , the socke t can b e 
t r i m m e d to allow for a l ighter p ros thes i s . 
E v e n wi th the l ighter p ros thes i s , there is 
still cont ro l o f u n w a n t e d varus /valgus in
s tabi l i ty of the n e w l y formed " k n e e . " 
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