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Abstract

Background  Intramedullary nailing is the accepted form
of treatment for impending or pathologic fractures of the
femoral diaphysis. Traditional teaching promotes the use of
a cephalomedullary nail so that stabilization is provided for
the femoral neck in the event that a future femoral neck
metastasis develops. However, that approach may add cost,
surgical time, blood loss, and added radiation exposure to
staff members, and there is limited evidence in the litera-
ture that supports this practice.

Questions/purposes The purpose of our study was to
evaluate the incidence of femoral neck metastases in
patients who underwent femoral nailing of diaphyseal
metastases.

Patients and Methods Retrospective analysis of our
Musculoskeletal Oncology database identified 145 femoral
nailings performed for metastatic disease, myeloma, or
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lymphoma of the femoral diaphysis between 2001 and
2011. Average patient age was 59 years. One hundred
forty-one patients underwent 145 femoral nailings (four
were bilateral). One hundred forty-four of the nails used
were cephalomedullary implants and one was a flexible
nail. Thirty-six (25%) femurs had sustained a pathologic
fracture and 109 (75%) femurs were treated as impending
fractures. Eighty-four patients received either preoperative
or postoperative radiation therapy. Average radiographic
followup was 13 months and average postoperative sur-
vival was 16 months. Of the 141 patients in this series, 121
(86%) are known to have died at a median of 9 months
(range, 0.1-133 months) after surgery. The latest followup
radiographs were obtained at a median of 5 months after
the femoral nailing (range, 0-119 months). Of the 90
patients with documented dates of death and radiographic
followup greater than zero months, 76 (84%) had radio-
graphs available within a year of death. Thirty-one patients
had zero months radiographic followup. The median sur-
vival for this group of patients was only 0.9 months (range,
0.1-12 months).

Results  No patients (0%) in this series had femoral neck
metastases develop postoperatively.

Conclusion  Despite traditional teaching that supports the
use of cephalomedullary implants when treating metastatic
disease of the femur, we were unable to identify a single
patient who had femoral neck metastasis after surgery on
the femur. Our findings do not support the use of cepha-
lomedullary implants in this patient population for the sole
purpose of prophylactic femoral neck stabilization; how-
ever, this series was relatively small, and the experiences of
other centers will be needed to come to a more-complete
sense of the frequency of what in all likelihood is a rare
event.

Level of Evidence Level 1V, therapeutic study.
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Introduction

Metastatic disease of the femur is a common condition
encountered by orthopaedic surgeons. Lesions of sufficient
size can weaken the femur and lead to pain, impending
fracture, and actual pathologic fractures. These events can
cause pain, disability, and worsening of patients’ quality of
life. Surgery, including prophylactic stabilization or oste-
osynthesis for femurs that have fractured through
metastatic lesions often is indicated.

Intramedullary nailing has become the generally
accepted form of treatment for impending and pathologic
fractures of the femoral diaphysis [2, 6, 10-12, 17, 18].
Furthermore, traditional teaching has stressed the impor-
tance of protecting as much of the femur as possible rather
than just the femoral diaphysis. On the basis of this rela-
tively sparse evidence base [15, 16], the majority of
patients with impending or pathologic fractures are treated
with a cephalomedullary nail to protect the femoral neck in
the event that a future metastasis develops in the femoral
neck [3-5, 7-10, 13—-17]. However, using nails that protect
the femoral neck in this way has the associated risk of joint
penetration, increases operative time and radiation expo-
sure when compared with standard antegrade nails, and to
our knowledge, other than the work of van der Hulst et al.
[15], there are no data supporting the need to protect the
femoral neck in the absence of femoral neck metastasis at
the time a femoral shaft metastasis is treated.

The purpose of our study was to determine the incidence
of femoral neck metastases in patients with symptomatic,
isolated femoral diaphyseal lesions that were treated with
surgical stabilization.

Patients and Methods

A retrospective review of our Musculoskeletal Oncology
database identified 293 patients who underwent femoral
nailings for metastatic disease between 2001 and 2011. Of
the 293 patients, 141 presented with isolated femoral
diaphyseal lesions and underwent 145 femoral nailings; four
patients had bilateral nailings. Average patient age in our
series was 59 years (range, 22—87 years), and the population
was comprised of 66 men and 75 women. Diagnoses
included 128 patients with metastatic carcinoma, 14 with
multiple myeloma, and three with lymphoma (Fig. 1). For
the purpose of our study, we defined the femoral diaphysis
as the segment of the femur extending from the inferior
aspect of the lesser trochanter to the femoral metaphysis.
Thirty-six (25%) femurs had sustained a pathologic fracture
and 109 (75%) were treated as impending fractures. Of the
141 patients with isolated femoral diaphyseal lesions who
underwent 145 femoral nailings, 144 instances were treated
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with a cephalomedullary nail, and one was treated with
flexible nails. Eighty-four patients with nailings received
either preoperative or postoperative radiation therapy.

Plain radiographs were the primary form of evaluation.
The radiographic followup was defined as starting the day of
surgery and extending until the last documented image that
included imaging of the femoral neck. Patients were not
excluded if they died before radiographic followup but
rather were assigned a followup of zero months. Average
radiographic followup was 13 months (range, 0-119
months). Of the 141 patients in this series, 121 (86%) are
known to have died at a median of 9 months (range, 0.1-133
months) after surgery. The latest followup radiographs were
obtained at a median of 5 months after the femoral nailing
(range, 0—119 months). Of the 90 patients with documented
dates of death and radiographic followup greater than zero
months, 76 (84%) had radiographs available within a year of
death. Thirty-one patients had zero months of radiographic
followup. The median survival for this group of patients was
only 0.9 months (range, 0.1-12 months).

Imaging was reviewed by the lead author (BM), a fel-
lowship-trained orthopaedic oncologist, and radiology
reports also were reviewed for all imaging studies. There
were no instances of conflicting opinion regarding the
presence or absence of a femoral neck metastasis.

Results

No patients (0%) in this series had femoral neck metastases
postoperatively. One hundred twenty-one patients had
documented dates of death. Of these patients, four (3%)
experienced local progression and underwent revision
surgery to either an endoprosthesis or intercalary spacer.
Three patients (2%) had failure of the nail and underwent
conversion surgery to an endoprosthesis. Two patients
(2%) underwent revision surgery to an arthroplasty owing
to the development of metastases in the acetabulum.

Discussion

Cephalomedullary implants frequently are used for treat-
ment of metastatic disease to the femur with the rationale
that the entire length of the bone needs to be protected.
While seemingly sensible, support for the practice in the
literature is scant [15, 16], and the disadvantages of this
practice include increased risk of joint penetration, increased
surgical time, and radiation exposure to the surgical team
members. The increased surgical time and radiation expo-
sure is directly related to the need to adequately see the
femoral neck on orthogonal views and verification of
placement of screws in the femoral head or neck. Antegrade
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Fig. 1 The cancer diagnoses of our patients are shown. “Other” includes: colon, squamous, penis, esophagus, endometrial, ovarian, gall bladder,

liver, melanoma, germ cell, bladder, cervical, and adrenal.

locking does not require this. In addition, there has been
some emerging evidence that the entire bone does not
require protection [1, 19]. It is this more recent evidence,
combined with the lack of anecdotal support in our practice
at a high-volume cancer center that led to a more formal
evaluation of our experience, and in this study, we sought to
evaluate the incidence of femoral neck metastases in patients
who underwent femoral nailing of diaphyseal metastases.
Because we teach residents and fellows that it is necessary to
protect the entire femur, we wanted to determine whether
our teachings were based on actual evidence.

Our study has several limitations, and should be inter-
preted in light of these. First, not all patients were
accounted for; 31 of the 141 patients were lost to radio-
graphic followup; however, the median survival for these
patients was only 0.9 months, so the chance that a femoral
neck metastasis developed in such a short span of survival
is unlikely. Although 84% of our patients with documented
death and greater than zero months followup (90 of 121)
had radiographs within a year of death, that still leaves
16% (31 patients) whose latest radiographs were obtained
more than a year before death, and some of these patients
may have had femoral neck metastases develop during that
time. However, they did not come to us for treatment for
this, nor did they become symptomatic that we know of.
Second, if we surmise that subsequent femoral neck
metastases in patients with isolated diaphyseal metastases
are uncommon or rare, it will take more than a database of
141 patients to identify the true frequency of this event.
The experiences of other centers will be important to cor-
roborate our experience, although some studies have been
published [1, 19] and tend to support our observations.
Finally, our selection criteria may have influenced our

findings. Our study was limited to patients with isolated
diaphyseal metastases. By not including patients with dif-
fuse disease beyond the diaphysis, our findings could be the
result of selection bias. Patients with lesions in the inter-
trochanteric region and lesser trochanter were excluded
because an antegrade nail would not provide adequate
fixation and typically would not be an appropriate option.
An argument could be made that a lesser trochanter lesion
could be adequately stabilized with an antegrade nail,;
however, we did separately evaluate 39 patients with lesser
trochanter lesions treated with cephalomedullary nails, and
none of them had subsequent femoral neck metastases
develop during the study period.

Our findings of zero femoral neck metastases stand in
stark contrast to those of van der Hulst et al. [15]. Their
study provides the best support for protecting the femoral
neck. Their study included 29 patients with impending or
pathologic fractures of the femur. Five femoral neck frac-
tures occurred after femoral nailing. From their results, van
der Hulst et al. concluded that the entire femur should be
stabilized and treated with radiation therapy. However, they
also reported that the femoral neck fractures occurred within
5 months of the femoral nailings. Given the short time, they
indicated that the femoral neck metastases were likely
present at the time of surgery. Although numerous possible
explanations for why our results differ from those of van der
Hulst et al. may be offered, it seems that a likely one is that
since the 1990s when van der Hulst et al. collected the data
for their study, better systemic treatment options have been
developed, resulting in better control of metastatic disease
once it has been identified. This explanation is supported by
the fact that average survival of our patient group was 2.5
times longer than that of patients in their study [15]. Another
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explanation is that selection bias had a significant effect on
our results. By including only patients with isolated diaph-
yseal metastases, we were selecting for a specific patient
subgroup with femoral metastases. This is important because
our results do not imply that femoral neck metastases are
rare. We identified and excluded 26 patients who presented
with femoral neck metastases at the time of femoral nailing.
Rather, our results would indicate that it is rare for a patient
who presents with an isolated diaphyseal metastasis to
subsequently have femoral neck metastasis develop. Whe-
ther these results are attributable to earlier treatment for that
particular patient’s femoral metastasis or because we
selected a subgroup that was destined to not have femoral
metastasis develop beyond the diaphysis is impossible to
say.

Our findings do not support the use of cephalomedullary
implants in this patient population for the sole purpose of
prophylactic femoral neck stabilization; however, this series
was relatively small, and the experiences of other centers
will be needed to come to a more-complete sense of the
frequency of what in all likelihood is a rare event. Given our
relatively small sample size, our results would not neces-
sarily support a change in practice, but our findings seem to
be supported by others on related questions [1, 19]. In
addition, we should make the rationale for choice of implant
clear to those we train. It is not incorrect to use cephalo-
medullary nails for femoral diaphyseal metastases, but the
surgeon should know what evidence may exist to add the
extra surgical time and radiation exposure to prophylacti-
cally stabilize the femoral neck in this particular group of
patients. These considerations will come into play as we
evaluate the costs of various treatment options not covered
in this study. Perhaps most importantly, our results reinforce
the need for multiinstitutional collaboration, especially in
the field of orthopaedic oncology, where the majority of
studies have a relatively small number of patients. It is only
through this type of collaboration that we will be able to
develop treatment standards that are driven by data rather
than by historical rationale.
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