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Pathologic fractures of the distal femur secondary to bone metastases are not as common as those in the proximal femur, and they
are rarely reported on in the literature. Even in the absence of current metastatic lesions in the femoral neck, traditional
orthopaedic teaching has stressed the importance of protecting the entire femur, while recent studies have shown that it may
not be necessary to stabilize the entire femur in the event of future metastases. Thus, there is no consensus regarding optimal
surgical treatment, making the choice of fixation often based on the experience of the surgeon. In this paper, we reported on a
patient who presented with a pathologic fracture of the distal femur who was stabilized with a retrograde intramedullary nail
and then subsequently suffered a pathologic fracture of the proximal femur. To our knowledge, there have been no cases
reported on a peri-implant pathologic fracture proximal to a retrograde intramedullary nail in the setting of metastatic bone
disease. We would like to share our experience on how to surgically manage this and discuss the literature around

management of distal femoral bone metastases.

1. Introduction

Pathologic fractures of the femur are debilitating complica-
tions that can occur in patients with metastatic bone disease,
primary malignant or benign lesions, or underlying meta-
bolic abnormalities. The femur is the most common long
bone affected by bone metastases, with the majority of
metastases located proximally [1]. While approximately
10% of all femoral metastases are located distally, these
lesions prove difficult to treat with no consensus on the opti-
mal surgical treatment [2].

Even in the absence of current metastatic lesions in the
femoral neck, traditional orthopaedic teaching has stressed
the importance of protecting the entire femur. Thus, patients
may be treated with a cephalomedullary nail to protect the
femoral neck in case of potential metastatic development
[3]. However, development of future femoral neck metasta-

ses and subsequent pathologic fractures are rare, and recent
literature has begun to investigate whether prophylactic fem-
oral neck stabilization is necessary in such patients. This
supports the rational of using only intramedullary nailing
to stabilize the femoral diaphysis primarily [4].

The patient described in this report presented with a
pathologic fracture of the distal femur who was stabilized
with a retrograde intramedullary nail and then subse-
quently suffered a pathologic fracture of the proximal
femur. One case series has been reported on low energy
peritrochanteric fractures in the presence of a retrograde
nail [5]. However, to our knowledge, there has been no
cases reported on a peri-implant fracture proximal to a ret-
rograde intramedullary nail in the setting of metastatic
bone disease. We would like to share our experience on
how to surgically manage this and discuss the literature
around management of distal femoral bone metastases. A
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consent to publish was retrospectively obtained from the
patient of interest prior to publication of this case report.

2. Case Report

A 62-year-old female was referred to our institution for a
right distal femur fracture with radiographs concerning for
an underlying neoplastic process. She initially developed
right knee pain after attempting to stand from a chair. At
that time, she was seen by an outside provider at a local
urgent care where no imaging was obtained. She had no
obvious deformity and was able to ambulate with an assistive
device and was discharged home with a Medrol dose pack.
She continued to have severe, persistent pain with limited
range of motion a month later and was evaluated by a local
orthopedist. Radiographs of the femur identified a healing,
slightly dorsally angulated distal femur fracture with diffuse
changes throughout the entire diaphysis (Figure 1).

Magnetic resonance imaging (MRI) was obtained, and
she was subsequently referred to an orthopaedic oncologist
at our institution and was seen in clinic one month later.
Further questioning revealed a family history of breast can-
cer but stated that she had a negative mammogram the prior
year. She denied antecedent right hip pain prior to develop-
ing right knee pain, or pain in any other extremities. Further
review of radiographs revealed diffuse lytic changes sur-
rounding the fracture and extending throughout the diaphy-
sis without femoral neck involvement. Review of the
magnetic resonance imaging (MRI) that was obtained prior
did not show soft tissue involvement (Figure 2).

There was no known primary tumor, so primary bone
tumor or metastatic disease was thought to be the etiology
of her pathologic fracture. We planned for an open biopsy
with frozen analysis and retrograde intramedullary nail with
lateral locking washer. Pathologic frozen analysis of the ini-
tial opening marrow reamings revealed features consistent
with metastatic breast carcinoma, so we proceeded with ret-
rograde intramedullary fixation (Figure 3). Her immediate
postoperative course was unremarkable, and she was able
to ambulate with a walker on postoperative day one. She
was discharged home the next day with plan to follow up
with oncology.

The patient returned to the emergency department 20
days postoperatively with right hip pain after sustaining a
fall in her kitchen. Radiographs revealed an intertrochanteric
femur fracture just proximal to the intramedullary nail
(Figure 4). She successfully underwent open reduction and
internal fixation (ORIF) with a 95-degree angled blade plate
given the location of the fracture and the limited space above
the previous retrograde nail (Figure 5). Tissue samples taken
at that time confirmed presence of metastatic disease. On
postoperative day one, she was transfused 2 units of PRBC
for postoperative anemia. CT of the chest/abdomen/pelvis
was also obtained during her hospital stay which revealed a
large left breast mass with enlarged lymph nodes, multiple
lung nodules, and likely bone metastases to the scapula, ster-
num, left proximal humerus, and ribs. On postoperative day
four, she was discharged home weight-bearing as tolerated
with a walker.
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The patient returned to clinic 6 months postoperative
where she was ambulating with a cane for assist and imaging
demonstrating healing of her pathologic proximal femur
fracture without concern for hardware failure (Figure 6).
Radiotherapy was considered postoperatively for pain con-
trol in conversation with our radiation oncologist. A joint
decision was made to forego radiation treatment till this
point in time and pursue hormone-targeted therapy.

3. Discussion

Pathologic fractures of the distal femur secondary to bone
metastases are not as common as those in the proximal
femur, and they are rarely reported on in the literature.
According to a large retrospective database study done by
Willeumier et al., approximately 10% of all femoral metasta-
ses were located distally [2]. While there are many potential
surgical treatments including endoprosthetic reconstruction,
plate fixation, intramedullary nail fixation, and arthroplasty,
the choice of surgical fixation is often based on clinical expe-
rience given the scarcity of literature regarding treatment of
distal femoral pathologic fractures [6-9]. In a systematic
review by Willeumier et al., only two studies were found that
reported outcomes specific to this fracture type [6].

Traditional orthopaedic teaching has stressed the impor-
tance of protecting the entire femur in the setting of metastatic
bone disease, which provides the basis to use cephalomedul-
lary implants. A study by van der Hulst et al. included 31
patients with impending or actual pathologic fractures of the
femur that were treated with intramedullary nailing. Five fem-
oral neck fractures occurred within 5 months of the femoral
nailings. From these results, they concluded that the entire
femur should be stabilized to prevent the occurrence of a sec-
ond fracture and need for reoperation [3].

While the rationale behind protecting as much femur as
possible is sensible, there are very few studies in the litera-
ture that provide support for this practice [3, 9]. Investiga-
tors have recently began to study whether it is necessary to
stabilize the entire femur in the event of future metastases.
A study by Moon et al. looked at 141 patients with isolated
femoral diaphyseal lesions who were treated with cephalo-
medullary nailing and found that no patients in this series
developed femoral neck metastases postoperatively. These
findings are in stark contrast to the findings by van der Hulst
et al. The authors concluded that their results did not sup-
port the use of cephalomedullary implants for the sole pur-
pose of prophylactic femoral nail stabilization [4]. A study
by Boden et al. reviewed 68 patients with impending or
actual pathologic fractures of the proximal femur who then
underwent surgical stabilization. They found only 1 patient
who developed new distal femoral metastasis and 3 patients
with local progression of disease, none of which who
required further intervention [10].

A study by Alvi and Damron reviewed 96 patients who
had undergone surgical stabilization of the femur or
humerus using intramedullary fixation or long-stem arthro-
plasty in the setting of metastases, myeloma, or lymphoma.
While 11 patients experienced local bony disease progres-
sion, only 1 patient developed a new discrete lesion in the
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F1GURE 1: AP and lateral radiograph views of the femur revealing a healing, slightly dorsally angulated pathologic distal femur fracture with

diffuse changes throughout the entire diaphysis.

bone. More notable, however, was that 12 patients had phys-
iologic complications that were potentially attributed to the
long intramedullary implant, including two patients who
had a pulmonary embolism in the postoperative period [11].

These studies suggest that there is a low likelihood of
developing metastases in the femur after treated isolated
lesions. While stabilizing the entire femur proves to be ben-
eficial in such patients who do develop discrete lesions, it
seems that the risk of physiologic complications increases
with the use of long intramedullary implants [10]. Specifi-
cally, a long cephalomedullary implant does come with the
risk of joint penetration, increased blood loss and operative
time, as well as increased radiation exposure when compared
to the standard retrograde nail [4].

The supporting literature, as well as the fact that the
patient in our case did not have evidence of femoral neck
metastasis, supported our rationale in using a retrograde

intramedullary nail without additional femoral neck protec-
tion. Unfortunately, our patient subsequently suffered a
pathologic fracture just proximal to the implant only 20
days postoperatively. In the study by van Der Hulst et al,
all reported femoral neck fractures occurred within 5
months of the initial femoral nailings. Given the short time
frame, they concluded that the fractures likely occurred as a
result of metastatic disease already present before surgery
[3]. Although there was no evidence of lesions in the fem-
oral neck upon initial radiographs in our case, tissue diag-
nosis at time of the second procedure confirmed the
presence of metastatic disease. At the time of surgery,
MRI was obtained at an outside institution and did not
visualize the femoral neck. In retrospect, thorough evalua-
tion of the femoral neck with MRI would have demon-
strated evidence of metastasis and ultimately prevented
this complication.
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FIGURE 3: Postoperative radiographs of the femur showing properly placed retrograde femoral nailing system.

In simple cases with a stable nonpathologic intertro-  review of radiographs demonstrated that there was limited
chanteric fracture, a sliding hip screw (SHS) is often consid- space above the proximal end of the retrograde nail to put
ered a treatment of choice [12]. Our initial thought for  in the SHS. Mounasamy et al. reported on two cases of fem-
fixation of the peri-implant fracture was the SHS; however,  oral fractures at the proximal aspect of a retrograde nail.
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FIGURE 5: Postoperative radiographs of femur demonstrating fracture fixation with 95-degree angled blade plate and cerclage wires.

Both cases were treated with removal of the hardware
followed by cephalomedullary antegrade nailing [13]. This
option was not possible in our case given that the previously
treated distal pathologic fracture was not yet completely
healed. In addition, removal of the retrograde nail does
come with increased operating time as well as the risk of
damaging the articular cartilage in the knee. In addition,
curettage and cementation was considered but deemed non-
feasible due to the extent of metastatic disease and cortical
disruption.

Our choice of implant for fixation of the peri-implant
fracture was the 95-degree angled blade plate given the frac-
ture pattern and available space above the retrograde nail.
This implant has been shown to be an excellent surgical

treatment to restore anatomical alignment and maintain
bony union in certain proximal femur fracture patterns
[14, 15]. Upon reviewing of the literature following our case,
we found very few cases that reported on this fracture pat-
tern and none in the setting of metastatic bone disease.
The largest case series was one done by Yvette et al. that
reported on 7 patients who suffered low energy peritrochan-
teric fractures at the proximal aspect of a retrograde nail.
Three of the patients were treated with a SHS, three patients
were treated with a 95-degree extramedullary device, and
one patient was treated with removal of retrograde nail
and insertion of a long cephalomedullary nail. All fractures
healed with no implant failure or major complications. The
authors discussed a treatment algorithm that was dependent
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F1GURE 6: Two-month postoperative radiographs demonstrating healing of previous pathologic peri-implant femur fracture without concern

for hardware failure.

on fracture type, available space above the retrograde nail,
and the condition of the previous distal fracture [5].

The current available literature, as well as our experience
in this case, proves that the treatment of pathologic fractures
is difficult, especially in the distal femur. While the studies
reported in this case study demonstrate the low likelihood
of development of discrete metastatic lesions, more research
with larger patient sample sizes must be performed before
supporting a clinical practice that favors entire femur stabi-
lization versus local disease stabilization. This case demon-
strates a rare but potential outcome that can occur in such
patients with distal femur metastasis and a method to man-
age these complex fractures. Careful attention to evaluating
the extent of bony involvement of metastatic disease as well
as implant choice and construct design is paramount in the
surgical management of these patients.
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ings of this study are included within the article.
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