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Case Report 

Use of  I l izarov Externa l  F i x a t i o n  for a 
P e r i p r o s t h e t i c  S u p r a c o n d y l a r  F e m u r  Fracture  

R o b i n  G. S i m o n ,  D O ,  a n d  M a r k  R. B r i n k e r ,  M D  

Abstract:  Supracondy la r  f e m u r  f rac tures  above  a to ta l  k n e e  r e p l a c e m e n t  are rare  
in jur ies  t ha t  m a y  be  cha l l eng ing  to treat .  We p r e sen t  a case of a n  elder ly w o m a n  
w h o s e  s u p r a c o n d y l a r  f e m u r  f rac ture  was  n o t  d e e m e d  a m e n a b l e  to c o n v e n t i o n a l  
t r e a t m e n t .  This pa t i en t  u n d e r w e n t  f ixa t ion  of h e r  f e m u r  f rac ture  above  a to ta l  k n e e  
r e p l a c e m e n t  us ing  a n  I l izarov ex t e rna l  fixator. The f ixator  was  r e m o v e d  at 10 weeks ,  
at  w h i c h  t ime  the  f rac ture  was  solidly healed .  At the  mos t  r ecen t  fo l low-up,  the  
pa t i en t  is 19 m o n t h s  pos t in jury .  She is fully w e i g h t  bea r ing  w i t h o u t  wa lk ing  aids a n d  
has  a k n e e  range  of m o t i o n  of 0 ° to 110 °. K e y  w o r d s :  Ilizarov, ex te rna l  f ixat ion,  
fracture,  to ta l  k n e e  ar throplas ty ,  supracondylar .  

The patient is a 65-year-old w o m a n  who fell at 
home  and sustained a fracture above her  left total 
knee prosthesis. The patient had undergone a left 
total knee replacement  in 1979. In 1982, she under-  
went  revision surgery (using a Kinematic Total 
Condylar Prosthesis [Howmedica, Rutherford,  N J]) 
for unremit t ing knee pain. Subsequently the patient 
had a problem with a dislocating patella and in 1983 
had a vastus medialis obliquus advancement  per- 
formed. All of the patient's previous surgeries had 
been performed at other  institutions. The patient 
had no fur ther  problems until  her  fall in 1996 and 
stated that her  prosthesis had been functioning well. 

The patient was seen in the emergency depart- 
ment  and was diagnosed with a low supracondylar  
femur  fracture (Fig. 1). The only per t inent  medical 
history was for non- insul in-dependent  diabetes mel- 
litus. Physical examinat ion revealed an obvious 
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deformity of the left distal femur, a well-healed 
an te r io r  scar, and pain to palpation in the thigh. She 
was also noted to be neurovascularly intact distally 
in the left lower extremity. 

A closed reduction and casting was chosen as the 
best option for the patient, and the patient was 
taken to the operating room; the procedure was 
performed under  fluoroscopic guidance, and the 
patient was placed into a spica cast. Initial radio- 
graphs showed a near  anatomic reduction; how- 
ever, over the next  week, the fracture displaced in 
the cast. The patient also became incont inent  of 
urine, which soaked her  cast. At this point, after 
discussing the t rea tment  options with the patient, it 
was decided the best option would be to place the 
patient in a circular thin-wire external  fixator. 

A 4-ring Ilizarov external  fixator was precon- 
structed using long leg radiographs as a template. 
The fixator was placed using a combination of thin 
wires (1.8-mm) and half pins (6.0-mm), under  
fluoroscopic guidance. The procedure  was per- 
formed by the senior au thor  (M.R.B.). The frame 
was constructed to span the knee joint with the 
joint  held in full extension. The frame was placed 
using the usual Ilizarov techniques and reduction 
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Fig. 1. Initial anteroposterior (A) and lateral (B) radio- 
graphs of a supracondylar femur fracture above a total 
knee replacement. 

maneuvers  [1]. Care was taken to stay away from 
the total knee components  with the bone  fixation 
implants. No implants were  placed directly into the 
distal femoral  fracture fragments themselves in an 
at tempt  to minimize the possibility of seeding the 
prosthesis. Postoperative radiographs showed ana- 
tomic reduct ion of the fracture (Fig. 2). The patient 
began full weight bearing on postoperative day 1 
(Fig. 3). 

During the 10 weeks in the fixator, the patient 
had problems with pin tract infections despite daily 
pin care. Our protocol for pin care includes daily use 
of a chlorhexidine gluconate (Hibistat) solution 
(Zeneca Pharmaceuticals, Wilmington, DE); each 

Fig. 2. Postoperative anteroposterior (A) and lateral (B) 
radiographs after placement of the Ilizarov external fix- 
ator. 

Fig. 3. The patient in her Ilizarov frame is shown ambu- 
lating on postoperative day 1. 

pin is cleaned individually with a separate sterile 
applicator, then  a clean Ilizarov sponge is placed. 
The patient's pin tract infections were  treated with 
aggressive pin care (cleaning 3 t imes/day) and 
antibiotics. The patient never  showed any signs of a 
deep infection or evidence of infection to her  total 
knee prosthesis. 

The fixator was removed  I 0 weeks after injury, at 
which time radiographs showed callus formation 
(Fig. 4); the patient  began immediate  full weight 
bearing as tolerated. At the patient's 1 -month  fol- 
low-up after fixator removal,  she was ambulating 
independent ly  and her  knee  mot ion  was 0 ° to 85 °. 
All of her  pin and wire sites were healed wi thout  
signs of infection. At her latest follow-up, 19 months  
postinjury, the patient had 0 ° to 110 ° of active knee  
motion; she was ambulating well and had no com- 
plaints. 

Discussion 

Periprosthetic femur  fracture above a total knee  
replacement  was first described by Hirsch et al. [2]. 
These fractures usually occur within 15 cm of 
the joint  line or within 5 cm of the tip of an 
intramedullary femoral  device [3,4]. They occur in 
0.3 % to 2.5 % of patients with total knee arthroplas- 
ties [3,5-7]. The predisposing risk factors include 
rheumatoid  arthritis, prolonged steroid use, ante- 
rior notching of the femur  during femoral compo- 
nent  preparation,  osteoporosis, neurological dys- 
function, female sex, age in the 60s, and presence of 
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Fig. 4. Anteroposterior (A) and lateral (B) radiographs 
showing good callus formation and anatomic alignment 
of the fracture at 10 weeks. 

a revision [ 3, 5,6, 8, 9 ]. Treatment  options for peripros- 
thetic f emur  fractures include using a knee  immobi -  
lizer, traction, casting, open  reduct ion and internal  
fixation with  a p la te-and-screw construct,  revision 
arthroplasty, retrograde in t ramedul lary  nailing, ex- 
ternal  fixation, and amputa t ion  [6,8,10]. 

The Ilizarov external  fixator has been  used to 
treat  fractures for approximate ly  40 years. To the 
best of our  knowledge,  the use of an Ilizarov 
external  fixator to treat  supracondylar  f emur  frac- 
tures above a total knee  rep lacement  has not  been  
previously reported.  In our  case, this mul t ip lanar  
fixator was used with  successful results. 

W h e n  the clinician is faced wi th  a complicated 
fracture such as this, there are m a n y  variables 
that  mus t  be considered, including age, under lying 
medical  problems,  ambula to ry  status, and bone  
stock [ 11 ]. The clinician mus t  also consider whe the r  
the prosthet ic  componen t s  are well fixed or loose. If 
re trograde nailing is a consideration, the clinician 
mus t  identify the type of prosthesis and k n o w  if a 
notch  is present  to permit  passage of a nail. 

In our  case, the pat ient  initially had  closed reduc- 
t ion with  cast t rea tment .  This t r ea tment  failed as the 
fracture displaced, and a retrograde in t ramedul lary  
device was considered. The prosthesis did not  have  a 
femoral  notch to allow entrance of a retrograde nail. 

We also considered open  reduct ion and internal  
fixation with  a p la te-and-screw construct  but  de- 

cided against this because we were  concerned about  
purchase  in the relatively small osteopenic distal 
fragment.  A revision total knee  ar throplas ty  was 
considered but  was not  pe r fo rmed  because of con- 
cerns related to blood loss, risk of infection, and 
need for extensive removal  of bone.  The pat ient  also 
had had no problems with  her  prosthesis before her  
injury. In our  case, we believed that  the best 
al ternative for the pat ient  was a circular external  
fixator. The reason for this was her  poor  bone  stock 
and distal fracture pat tern.  This fixator would  also 
give the best bony  stability for healing and allow her  
to ambula te  immediately.  

Conclusion 

There is little l i terature on the use of external  
fixation for periprosthetic f emur  fractures above a 
total knee  replacement .  Merkel  and Johnson  [91 
reviewed these fractures, and 3 of the 34 fractures 
treated with a rnonolateral  external  fixator had 
good or excellent results wi th  no complications. 
Figgie et al. [ 10] reviewed results of 24 supracondy-  
lar fractures above total knee  replacements;  one of 
these was treated with  a monola te ra l  fixator. In the 
course of t rea tment ,  the pat ient  developed a deep 
infection f rom a pin site, which  subsequent ly  neces- 
sitated remova l  of the total knee  prosthesis and an 
arthrodesis. Complications that  can occur wi th  the 
use of a circular external  fixator include pin tract 
infection, joint  infection, stiffness of adjacent  joints, 
angulation, pain, ring sequest rum,  implant  break-  
age, and fur ther  surgical procedures  [ 12]. 

W h e n  treating fractures above a total knee  pros- 
thesis wi th  an external  fixator, met iculous  pin care 
and immedia te  t r ea tment  wi th  antibiotics are neces- 
sary at any  sign of infection. A stable f rame and 
rapid healing can restore the pat ient 's  functional  
status, ambulat ion,  and range of mot ion  and pre- 
vent  fur ther  complication. 

Indications are limited for the use of an Ilizarov 
external  fixator for a periprosthet ic  f emur  fracture. 
The preferred m e t h o d  of t r ea tment  for a displaced 
fracture m a y  be a retrograde in t ramedul lary  nail if 
the total knee  prosthesis has a femoral  notch.  If 
there is no femoral  notch,  the accepted al ternative is 
open  reduct ion and internal  fixation with  a condy- 
lar plate, a buttress plate, or a blade plate. We 
believe an Ilizarov external  fixator is indicated in an 
elderly pat ient  wi th  a distal periprosthetic fracture 
wi th  ex t remely  osteopenic bone  and  a total knee  
prosthesis wi th  no femoral  notch. Early mobiliza- 
t ion and weight  bearing p romotes  rapid bony  heal- 
ing and decreases the risk of medical complications. 
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