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Treatment of the failed intramedullary fixation using long 
cephalomedullary nail for atypical subtrochanteric femoral 
fractures
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Abstract

Intramedullary nails are widely used to manage subtrochanteric fractures, and they have good results. There 
are some documented cases of fixation failure, use a short nail to treat atypical subtrochanteric fractures. The 
less biomechanically sound fixation achieved by short nail will predispose to cause delayed union and implant 
breakage. There have been few reports in the literature of implant failure, use a long nail to treat the atypical 
subtrochanteric fracture.
But we experienced two cases of implant failure caused by non-union: treatment with 95-degree condylar blade 
plate with autologous cancellous bone graft. We report two cases of failed fixation of the bisphosphonate-
associated atypical subtrochanteric fractures treatment with long cephalomedullary nails and discuss the causes of 
the underlying failure mechanism.
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Fig. 2A. Postoperative radiograph shows 132-degree NSA and obliteration of 
the non-union site

Fig. 2B. Axial alignment is well recovered angulation less than 5-degree

Nine months later, the follow-up radiograph showed callus formation 
and consolidation of the fracture site (Fig. 3). She had no subjective 
pain and could walk without aid. Harris hip score was ninety-two point 
at two years later follow-up.

Fig. 3. Follow-up radiograph after 18 months shows well united fracture site 
with callus formation and consolidation

CASE 2

An 82-year-old woman was admitted due to the continuous groin and 
thigh pain for two months. She had taken revision fixation surgery nine 
months ago due to non-union and implant breakage (Fig. 4A and 4B). 
Her first treatment had done at a local medical clinic with short PFNA 
(Depuy Synthes). We had performed revision fixation with long PFNA 
(Depuy Synthes). Seven months after revision fixation she had felt dull 
nature thigh pain but endured in the home. The radiograph showed nail 
breakage at blade hole site and non-union of subtrochanteric fracture 
(Fig. 5A and 5B).

INTRODUCTION
Long-term bisphosphonate use for the treatment of osteoporosis has 
been confirmed to be a risk factor of atypical femoral fractures [1].

Compromised mechanical and regenerative properties of bone 
secondary to bisphosphonate use may result in delayed bone healing 
[2,3].

There are no standardized practices for the surgical treatment of 
atypical femoral subtrochanteric fractures. Intramedullary nails are 
widely used to manage subtrochanteric fractures, and they have good 
results [4]. But when used to treat atypical subtrochanteric fractures, 
the outcomes have difference [5]. There are some documented cases 
of fixation failure, use a short nail to treat atypical subtrochanteric 
fractures. The less biomechanically sound fixation achieved by short 
nail will predispose to cause delayed union and implant breakage.

In terms of working length of the fixation, spanning the distal femoral 
region with a longer nail is necessary to treat atypical subtrochanteric 
fractures [6]. There have been few reports in the literature of implant 
failure, use a long nail to treat the atypical subtrochanteric fracture.

But we experienced two cases of implant failure caused by non-
union: treatment with 95-degree condylar blade plate with autologous 
cancellous bone graft.

We reported two cases of failed fixation of the bisphosphonate-
associated atypical subtrochanteric fractures treatment with long 
cephalomedullary nails and discuss the causes of the underlying failure 
mechanism.

Both patients were informed that medical data concerning their cases 
would be submitted for publication, they provide agreement.

CASE REPORTS
CASE 1
A 72-year-old woman who had undergone long PFNA fixation to 
treat atypical subtrochanteric fracture at local medical clinic twenty 
months ago was admitted to our hospital suffered from thigh pain for 
one month. She had taken alendronate for osteoporosis for seven years, 
there was no other medical disease history.

On admission, a radiograph showed non-union and varus malalignment 
with 93-degree neck-shaft angle (NSA) and the long nail was broken 
at the blade hole and broken distal interlocking screw (Fig 1). 
After removal of the broken implant, the fracture site was treated with 
valgus osteotomy to obtain more broad contact surface at non-union 
site followed by 95-degree condylar blade fixation and autologous iliac 
bone graft. The radiograph showed 132-degree NSA and obliteration 
of the non-union site (Fig. 2A and 2B). She had taken teriparatide 
injection 8 times every week to enhance the bone repair potential.

Fig. 1. Radiograph shows non-union and varus malalignment with 93-degree 
neck-shaft angle (NSA) and long nail was broken at the blade hole and distal 
interlocking screw
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Fig. 4A. Radiograph shows short PFNA broken at distal interlocking screw hole 
that underwent primary fixation at local medical clinic.

Fig. 4B. Postoperative radiograph shows revision fixation with long PFNA

Fig. 5A. At 7 months later radiograph shows nail breakage at blade hole site 
and non-union

After removal of the broken implants, the fracture site was osteotomized 
to obtain contact surface of the fragment. We also used the 95-degree 
condylar blade plate to get correction of the varus alignment and 
fixation, NSA was recovered to 130-degree (Fig. 6). Adjuvant 
teriparatide injection after re-revision fixation was done for 12 weeks. 
Eleven months later follow-up radiograph showed callus formation 
and obliteration of the fracture site (Fig. 7A and 7B). Two years later 
follow-up, she had no pain and well done the daily living activity. 
Harris hip score at 2 years later follow-up was ninety point.

Fig. 5B. Retrieved long PFNA is broken at blade hole with rough fracture surface

Fig. 6. Postoperative radiograph shows getting correction of the varus 
alignment and fixation, NSA was recovered to 130-degree

DISCUSSION
Atypical femoral fractures have emerged as one of the potential 
complications of bisphosphonates during the past decade. The 
bisphosphonate-associated subtrochanteric fracture was first reported 
in 2005 [7]. This report identified bisphosphonate as a potential cause 
of delayed bone healing.

Bisphosphonate accumulates in the mineral portion of trabecular bone 
and inhibits the mevalonate pathway of cholesterol synthesis. They 
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induce osteoclast apoptosis and suppress osteoclast-mediated bone 
resorption and decrease bone turnover [8,9].

A

B

Fig. 7A, 7B. Follow-up radiograph after 20 months shows well united fracture 
site with normal coronal and sagittal alignment

Impaired bone turnover eventually lead an accumulation of 
microdamage and insufficiency fractures [10].

In areas of high stress, such as a subtrochanteric region of the femur, 
this accumulated microdamage may result in a pathological fracture.

Subtrochanteric fractures have a high incidence of malalignment with 
difficulty obtaining and maintaining reduction. The typical deformities 
of subtrochanteric fracture are flexion, abduction and external rotation 
of the proximal fragment. Malreduction was reported in up to 37% 
of cases of unstable fractures [4]. When obtaining a reduction, the 
deforming forces must be neutralized and subsequent reduction needs 
to be maintained. To preserve fracture site biology for bone healing, 
closed reduction is preferred. Many surgical tips and minimally 
invasive instruments have been developed to improve the reduction 
and maintenance of subtrochanteric fractures. The author preferred the 
joy-stick method that one of the most useful tip to control the proximal 
fragment. Atypical subtrochanteric fracture has a short oblique or 
transverse fracture pattern that has a low contact area at the main 
fracture line [1]. So reduction and maintenance of the fragments are 
technically demanding.

As with the vast majority of trauma-related subtrochanteric fractures, 
atypical femoral fractures are usually stabilized with cephalomedullary 
nails. A recent retrospective study demonstrated excellent clinical 
result with reported 98% healing rate [11]. Long cephalomedullary 

nail with spanning the distal femoral region is a more biomechanically 
sound device, should be used whenever possible [6].

Concerning the biomechanical characteristics of cephalomedullary nails, 
implant breakage is rarely reported. But nail breakage at the lag screw hole 
was reported due to non-union and early weight bearing [12].

Malalignment was defined by more than 5 degrees of angulation in 
coronal and sagittal plane [4]. Malreduction does not always relate 
to non-union and fixation failure in subtrochanteric fractures with 
normal bone healing potential [13]. But in the treatment of atypical 
subtrochanteric fractures, malreduction is the most causative factor of 
the nonunion and fixation failure [14].

In both of our cases, the patients had undergone long PFNA with static 
distal interlocking screws fixation, and both nails had broken at the 
hole of the anti-rotation blade insertion site before bone healing. Thus, 
it is apparent that malreduction is prone to be non-union and implant 
breakage even though use a long cephalomedullary nail to treat atypical 
subtrochanteric fractures.

In both cases, 95-degree condylar blade plate was used for revision 
fixation to achieve correction of the varus malalignment and fixation 
simultaneously. After removal of PFNA, a broad cavitary defect 
remained at a proximal fragment of the femur. So it is difficult 
to manipulate proximal fragment to obtain and maintain proper 
alignment. In cases of subtrochanteric fractures with non-union and 
varus malalignment, condylar blade plate is a useful alternative device 
for revision fixation.

Intermittent teriparatide administration has been reported to accelerate 
fracture repair by enhancing callus formation [15]. A recent report 
concluded that teriparatide seems to assist in the healing of atypical 
femur fractures and restoration of bone quality [16].

Bisphosphonate-related atypical subtrochanteric fractures have 
additional difficulty in treatment, which are already technically 
demanding. The long cephalomedullary nail is more sound device 
biomechanically but less forgiving of the malreduction than in those 
fractures with normal bone repair potential. Good reduction with 
angulation less than 5 degrees and avoid varus reduction should be 
done whenever possible. Adjuvant teriparatide administration should 
be concerned in cases of non-union and implant failure with long-term 
administration of bisphosphonate agents.

CONCLUSION
In conclusion, our retrospective cohort study of closed ankle fracture 
management demonstrates an overall satisfactory level of care which 
is, generally speaking, uniform in its approach and post-operative 
plans. Of course, there is always room for improvement, especially 
in patient transfer when in the ED, and also when listing patients for 
theatre. Earlier surgical fixation will not only help to reduce the post-
operative hospital length of stay for these patients but will also help in 
reducing the financial burden associated with this. We encourage other 
units to evaluate their own performances to ensure that standards are 
met and patients are given the optimum level of care.
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