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Introduction

Abstract

This study aims to describe a rare and challenging case of a patient who presented ipsilateral
subtrochanteric and distal femur fractures due to low-energy trauma. The peculiarity of
this case is the presence of femoral shaft fracture malunion and knee disarticulation in the
same limb resulting from an accident suffered 30 years ago. The patient underwent femoral
diaphyseal osteotomy and fixation of the subtrochanteric and distal femur fractures with a
long cephalomedullary nail and distal femur locking plate, respectively. Despite the magnitude
of the surgical procedure, all fractures healed, preserving the femoral length with the absence
of infection and clinical complications. There was an improvement of the preinjury function
attributed to the osteotomy of the femoral diaphyseal, which alleviated the anterior thigh
discomfort.
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Femur fractures are present in the daily routine of the
orthopedic surgeon. However, the association of proximal
and distal fractures in the same femur greatly hinders
the surgical management. The existence of a previous
and severe injury, such as femoral diaphyseal fracture
malunion with knee disarticulation in the same limb,
makes the treatment truly demanding and with a high risk
of complications.

This study reports the surgical management for this rare case
and the treatment outcome after 1-year follow-up.
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Helsinki. Informed consent was obtained.

Case Report

Thirty years ago, a 20-year-old male patient suffered a
car accident and presented closed femoral shaft fracture
associated with a Gustilo-Anderson Type IIIC open
fracture of the proximal tibia. He underwent primary knee
disarticulation and conservative treatment of the femoral
fracture.
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The patient developed femoral shaft fracture malunion
that negatively affected rehabilitation with the below-knee
prosthesis due to thigh discomfort [Figure 1].

Thirty years later, the patient suffered a fall and sustained
subtrochanteric and distal femur fractures in the same
femur [Figures 2 and 3].

Surgical planning comprised femur shaft osteotomy preserving
femur length, subtrochanteric fracture fixation with long
cephalomedullary nail, and distal femur fixation with distal
locking plate.

After failure of closed reduction attempt, we performed open
reduction and provisional fixation of the subtrochanteric
fracture using an anterior one-third tubular plate. Transverse
osteotomy was performed at the diaphyseal malunion and a
long cefalomedullary nail was used to fix the subtrochanteric
fracture, diaphyseal osteotomy, and distal femur fracture.

Figure 1: X-ray in anteroposterior and lateral views of the left femur.
Note the femoral shaft fracture malunion

IMUR/ESQI 6 1 FEMUR/ESQUERDOVR 1
I

Figure 3: Computed tomography scan with three-dimensional
reconstruction showing subtrochanteric and distal femur fractures,
besides the femoral shaft fracture malunion. Observe the poor bone
quality at the distal femur
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A locking plate was used to fix the distal femur fracture,
enhancing the construction stability [Figures 4 and 5].

Immediate postoperative X-rays showing adequate fracture
reduction and fixation [Figure 6].

The patient evolved with no infection or clinical complications
during the postoperative follow-up and started immediate
physical therapy protocol. Partial weight bearing with the
below-knee prosthesis was allowed after 3 months and total
weight bearing after complete fracture healing (6 months

postsurgery).

After 1-year follow-up, the patient presented no pain, absence
of infection, complete fracture healing, and ability to walk
without crutches [Figure 7].
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Figure 2: X-ray in anteroposterior view showing subtrochanteric and
distal femur fractures

Figure 4: (a) Preoperative planning. (b) Subtrochanteric fracture
reduction with Weber clamp. (c) A reduction one-third tubular plate
and a K-wire were added to achieve adequate stability while nailing
the femur. (d) Image intensifier in lateral view showing reduction
plate and femur nailing. (e) Subtrochanteric fracture fixation with a
long cephalomedullary nail. We opted to keep the reduction plate to
improve fixation stability
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Figure 5: (a) Image intensifier in anteroposterior view of the
proximal femur showing subtrochanteric fracture fixation with long
cephalomedullary nail (Gamma Nail Stryker®). (b) Image intensifier
in lateral view showing cephalomedullary nail and reduction plate
maintenance. (c) Image intensifier in anteroposterior view of the distal
femur showing indirect reduction and fracture fixation with locking
plate (Less Invasive Stabilization System, DPS®). Blue arrow shows
the locking screw of the plate crossing the distal locking nail hole,
achieving rotational stability. (d) Lateral view showing the distal femur
fixation. (e) Image intensifier in anteroposterior view showing long plate
with unicortical screws and intramedullary nail fixing both distal femur
fracture and femur diaphyseal osteotomy

Discussion

Femur fractures in amputated lower limb patients require high
expertise to adequately manage surgical treatment. Difficulty
achieving traction for indirect fracture reduction and poor bone
quality are some of the major obstacles preventing satisfactory
treatment outcomes.

Some authors have reported tricks to obtain fracture reduction
in amputees using skeletal or skin traction applied to a fracture
table to restore femoral length.!-®!

In the present case, application of skin or skeletal traction to
facilitate fracture reduction was impossible due to the presence
of distal femur fracture. All maneuvers to obtain fracture
reduction were performed using direct reduction with a Weber
clamp proximally or by manual traction distally.

Another question concerning the association of proximal and
distal femur fractures is whether to use one or two implants.
When the proximal fracture is incomplete or minimally
displaced, a reasonable decision is using a single implant to fix
both fractures.[” In the majority of cases, however, the rationale
is fixing the fractures with two separate implants. In case of
fixation failure, surgery revision is usually required in just one of
the implants. In the present case, we decided to use two implants
due to severity of fractures and high risk of complications.

Gao et al® reported a case series of ipsilateral concomitant
proximal extracapsular and distal femur fractures in no

Figure 6: (a and b) X-rays in anteroposterior and lateral views
showing subtrochanteric fracture reduction and fixation with
long cephalomedullary nail and long distal femur locking plate.
(c and d) Lateral and anteroposterior views showing femoral shaft
osteotomy and distal femur fracture fixation. Observe the locking screw
of the distal femur plate locking the distal hole of the nail (blue arrow)

amputees. Functional outcomes were good in five cases, and
fair and poor in one case each. According to the authors,
proximal femoral nailing and distal femur locking plate could
be a valuable and effective approach to handle ipsilateral
concomitant proximal extracapsular and distal femur fractures.

Chen et al¥! reported 15 cases of ipsilateral hip and distal
femoral articular fractures caused by high-energy trauma in
no amputees. Distal fracture patterns were more severe than
proximal ones and the authors highlighted the high incidence of
open joint injuries. An explanation for more complex fracture
patterns at the distal femur could be the force injuring the distal
femur directly and the proximal femur indirectly.

The uniqueness of this case is the presence of previous femoral
shaft fracture malunion and knee disarticulation. The critical
decision for this case was the choice of either only fixing the
fractures or fixing the fractures plus associating femoral shaft
osteotomy to correct femoral alignment, thereby alleviating
anterior thigh discomfort and improving prosthesis adaptation.
Regardless of the surgery magnitude, we decided to perform just
asingle surgical procedure which included fractures fixation and
femoral osteotomy, consequentially preserving femur length.

A simpler treatment option for this case is fixation of the
proximal femoral fracture with a short nail or a short plate,
raising the amputation level until the femur malunion. Although
the surgical procedure is minor, recent studies have shown that
knee disarticulation leads to better functional outcomes than
above-knee amputations due to more efficient lever arm for
ambulation and preservation of muscle insertions.['”

Another peculiarity of the present case was the use of a
reduction plate to maintain the subtrochantercic fracture
reduction. This is a helpful technical trick, especially for
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Figure 7: X-rays in anteroposterior (a) and oblique views
(b and c) showing complete fracture healing 6 months postsurgery

unstable fracture patterns. Nork er al.'"! first described the
reduction plate technique to avoid valgus and extension of the
proximal third of the tibia when nailing tibial fractures with the
knee in flexion position. In this case, we decided to maintain the
plate even after nailing the femur to improve fixation stability.

Conclusion

Femur fractures in amputees are challenging, even for experienced
surgeons. The presence of femoral shaft fracture malunion and
knee disarticulation caused by a previous trauma makes this case
unique and defiant. We believe the surgical choice of performing
femoral osteotomy and fractures fixation with independent
implants was strongly decisive for the satisfactory treatment
outcome with no complications after 1-year follow-up. Interesting
surgical tricks were used in this case: reduction plate for the
unstable subtrochanteric fracture and the locking screw of the
plate distally locking the long nail to achieve rotational stability.
Despite the singularity of this case, we believe the solution applied
to the patient brings important messages that should be inserted
in the treatment arsenal of the orthopedic surgeon.
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