
AbstrAct
Exchange femoral nailing is the  
preferred method for treating  
femoral nonunions. When the index 
femoral nail is broken, the difficulty  
of exchange nailing increases  
dramatically. In this article, we  
describe a new technique for  
removing a broken retrograde nail—
advancing it out of the proximal end  
of the femur.

Reamed intramedullary (IM) 
nailing of femoral shaft 
fractures results in union 
rates of 97% to 100%.1 In 

the rare event of delayed union or non-
union, exchange IM nailing is recom-
mended. The advantages of exchange 
nailing include relatively low morbidity, 
no bone graft harvesting, and immedi-
ate weight-bearing. Exchange IM nail-
ing was reviewed and reported to have 
success rates of 53% to 100%.2

Removal of broken IM nails can 
be difficult when exchange nailing 
is required. Even when an IM nail 
appears not to be broken, the surgeon 
should be prepared to remove a bro-
ken nail because fatigued implants 
may break at time of removal.3 
Broken nails were encountered in 
3 of 19 femoral nonunions treated 
with exchange nailing in one study.4 
In another study, 5 of 60 femoral 
rods were found broken at time  
of removal.5

Specialized hooks, pliers, 
arthroscopic clamps, impacted guide 

wires, small impacted nails, basket 
forceps, alligator forceps, and biopsy 
forceps have all been reported being 
used for removal of broken femoral 
nails.5-11 In some situations, residual 
nail pieces were left behind.5 Leaving 
a portion of a broken nail behind and 
plating was reported in the treatment 
of a nonunion,10 and leaving a portion 
of a broken nail and applying exter-
nal fixation has been reported.12

In this article, we present a simple 
and effective technique for removing 
a broken retrograde femoral nail—a 
technique that can be used when 
exchanging a retrograde femoral nail 
for an antegrade femoral nail. We 
believe that this technique is particu-
larly useful because, compared with 
antegrade nailing, retrograde nailing 
has been found to have a slightly 

longer time to union and a slightly 
lower rate of union and require more 
secondary procedures for union.13 

To our knowledge, this technique 
has not been described before.

technique
The patient is prepared and draped 
from the superior aspect of the iliac 
crest to the calf and then placed in the 
semilateral position on a radiolucent 
fracture table. The proximal and dis-
tal interlocking screws are removed. 
The broken nail is approached though 
the knee using the previous incision. 

The distal end of the nail is removed 
through the knee. A straight-tipped or 
spade-tipped guide wire is advanced 
through the residual nail. The guide 
wire is then advanced through the 
proximal end of the nail up to the 
metaphyseal cortical bone of the piri-
formis fossa. A T-handle is attached 
to the guide wire, and a mallet is 
used to tap the guide wire through 
the piriformis fossa. With the leg 
adducted, the guide wire is advanced 
through the dermis. An incision is 
made around the guide wire, and 
blunt dissection is used to follow the 
guide wire to the piriformis fossa. A 
soft-tissue protector is placed, and a 
sharp cannulated end-cutting reamer 
is used to widen an entry hole in the 
piriformis fossa. The proximal por-
tion of the nail is advanced out of the 
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“[This is a] technique that can be used 
when exchanging a retrograde femoral 

nail for an antegrade femoral nail.”



femur in retrograde fashion through 
the piriformis fossa using long flex-
ible reamers as a “tamp” (Figure). 
After the broken nail is removed, 
reaming is carried out so that a nail 1 
to 3 mm larger than the previous nail 
(2 mm) can be accepted, and a new 
nail is placed in antegrade fashion.

We recommend using an antegrade 
nail for exchange nailing. One advantage 
of converting a retrograde nail to ante-
grade is to allow for interlocking screws 
as far away as possible from the previous 
screw sites. In addition, the potential risk 
for knee pain after a hole larger than 13 
mm is reamed in the intercondylar notch 
is ill-defined. Morgan and colleagues14 
found that reaming up to 13 mm for a 

retrograde nail does not increase patello-
femoral contact pressures when the nail is 
seated appropriately, but we are unaware 
of any studies demonstrating the effect of 
reaming a hole larger than 13 mm in the 
intercondylar notch of the knee.

Discussion
We have presented a new technique 
for removing a broken femoral nail. 
Milia and colleagues15 described a 
similar retrograde push-out technique 
for solid femoral nails. The differ-
ence between these techniques is that 
we use a guide wire to pass out of 
the proximal femur and through the 
dermis, avoiding a formal dissection 
through the gluteal muscles.

We derived our technique from 
one that we have used for insertion 
of knee fusion nails. We have used 
the new technique for exchange nail-
ing in approximately 10 cases, and 
it has been successful in each. It is  
not difficult.

Important Caveats
• One concern we have about 

this technique is advancing a 
straight-tipped guide wire out of 
the piriformis fossa and potential-
ly damaging the proximal femur. 
We agree that such a complica-
tion would be disastrous, but it 
seems avoidable if the guide wire 
is advanced carefully, under fluo-
roscopic imaging.

• A second concern is the addi-
tional morbidity of damaging the 
gluteal muscles by using an ante-
grade approach after previously using 
a retrograde nail. We believe that 
there is less soft-tissue injury to the 
hip using this technique than for 
primary antegrade nailing for 2 rea-
sons. First, advancing the guide wire 
retrograde through the center of the 
broken femoral nail ensures that the 
guide wire will always come out of 

the proximal femur in the perfect 
starting point. This obviates the need 
for multiple passes with an awl or a 
drill. Second, a smaller incision and 
less dissection of the gluteal muscles 
are required when a guide wire has 
already been passed into the appro-
priate starting point for antegrade 
nailing. The benefits of removing the 
entire nail through a closed technique 
are substantial compared with the 
alternatives, which include abandon-
ing the broken nail and treating the 
nonunion by open plating; abandon-
ing the broken nail and treating the 
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“The guide wire 
[must be] advanced 

carefully, under  
fluoroscopic  
imaging.”

Figure. (A) The distal end of the broken nail is removed in standard fashion. 
(B) A guide wire is passed through the residual broken nail out of the proximal 
femur. (C) The proximal end of the femur is reamed over the guide wire so that 
the nail can be “pushed out.” (D) A reamer is used to push the proximal part of 
the broken nail out of the femur in retrograde fashion.
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nonunion with external fixation; and 
osteotomizing the femur to retrieve 
the nail.

In this article, we have presented a 
new technique for removing a broken 
femoral nail. Surgeons should be 
familiar with this technique when 
exchange-nailing a femoral nonunion 
previously treated with a retrograde 
nail. We believe that this technique 
is the simplest one for managing a 
broken retrograde nail.
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