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Abstract

As the population continues to live longer and be in better health low energy
neck of femur fractures continue to rise annually in incidence. Such injuries are
common enough that many orthopedic surgeons doubtlessly feel confident in
their management. Despite this the topic retains importance to the practicing
surgeon and the health system because these injuries require rapid and judicious
management and are still plagued with complications and consequences for
patients and their families. Optimizing indications and excellence in technical
execution remain the surgeons’ best tools to maximize outcomes. The
current review provides an update on four technical considerations during
replacement (arthroplasty) for these injuries: Approach, fixation, head type

(hemiarthroplasty), and hemiarthroplasty versus total hip arthroplasty.
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Introduction

Fractures of the femoral neck
are commonplace, with rates
increasing as the population ages
worldwide.  Despite their routine
nature, the topic continues to be of
critical importance both to orthopedic
surgeons and their patients because
these customary injuries require urgent
management, have a persistently high
complication rate, and often lead to
functional decline.

Significant insight has been gained
even within the last 15 years regarding
the importance of time to surgery.
While patients with neck of femur
fractures often present with medical
complexities and overt frailty, it has
become clear that delaying surgery for
“medical optimization” is unnecessary
and even harmful. Meta-analysis
of prior prospective observational
studies clearly demonstrated a
benefit to surgery within 24 hours
of injury with a Il-year mortality
relative risk reduction of 45% and

similar improvements in the rates
of the consequences of prolonged
recumbency, such as pneumonia
and pressure sore development.'
While the HIP ATTACK study,
a large multi-center randomized
controlled trail, failed to demonstrate
a mortality or composite complication
reduction when evaluating an even
more accelerated time to surgery of
less than 6 hours, rates of delirium,
urinary tract infection, time to
mobilization, and time to hospital
discharge all benefitted from rapid
surgical intervention.” Such robust
data at a minimum strongly supports
the need for urgent (within 24 hour)
intervention, requiring a robust
healthcare delivery system.

Adding to the importance of this
topic are the persistently high
complication rates and frequently
observed functional decline after neck
of femur fractures in the elderly. While
these cases often feel technically
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routine to the experienced surgeon,
dislocation (2.1-7.2%),>* transfusion
rates (16-33%),>° infection (0-5.1%),’
and medical complications and
mortality (22%)*> remain frequent
and consequential. Even when such
reportable complications are avoided,
most patients never regain their pre-
fracture mobility.*

While numerous aspects of surgical
care for neck of femur fractures
influence outcomes, this article will
focus on indications and review and

emphasize four critical technical
considerations when  performing
replacement for neck of femur
fractures.

Indications

The surgical management of neck
of femur fractures in the geriatric
population can be broadly divided
into fixation and arthroplasty and the
Garden Classification has long been
the tool relied upon to help make
this fundamental decision. Simplified
into two categories, instead of the
traditional four, neck of femur fractures
can either be non-displaced (usually
valgus impacted) or displaced. Non-
displaced injuries, as judged by the AP
view per the Garden Classification,
have traditionally been managed with
in situ fixation while displaced injuries
have repeatedly proven to be better
managed with arthroplasty given the
high failure rates seen with attempts at
reduction and fixation.’

While  this  simple  algorithm
continues to dominate contemporary
management of neck of femur fractures
in the elderly, additional considerations
beyond fracture displacement on the
AP radiograph have more recently
surfaced. ~ Specifically, consideration
of the lateral view at presentation and
of the patient’s age, have proven to
be impactful variables. The FAITH
trials demonstrated the importance of
considering posterior tilt on the lateral
view, rather than just the appearance
on the AP radiograph, when
considering indicating patients for
fixation; patients with > 20 degrees of
posterior tilt had significantly higher
rates of failure compared to those with

< 20 degrees of posterior tilt (22% vs
12%).'° [Figure 1] Increasing posterior
tilt both reduces the inherent stability
of the injury and also the ability of
fixation to gain adequate purchase in
the head fragment ultimately reducing
the success rate of fixation in these
cases. Similarly, higher failure rates
of internal fixation and the need for
conversion to arthroplasty have been
repeatedly documents in the very
elderly,"" leading some to suggest
primary arthroplasty regardless of
Garden Classification. This may again
be due to poor inherent stability and
fixation, this time from declining
bone quality. Evaluation of posterior
tilt and consideration of age have
thus expanded the indications for
arthroplasty beyond the dichotomy
presented by the Garden Classification.

Technical considerations:
While indicating the correct patient
for the correct procedure may be the
most critical step in achieving good
outcomes, correct technical execution
is a close second. When considering
arthroplasty for neck of femur
fractures four technical variables have
evidence worth reviewing.

Approach

The most common approaches for
accessing the hip during arthroplasty
are the posterior (Southern/Moore/
Kocher-Langenbeck), the lateral
(Hardinge),  the anterior-lateral
(Watson-Jones) and the direct anterior
(Smith-Peterson/Hueter). While
surgeon comfort will always play a role
in choice of approach, at a population
level there are differences in outcomes
and complication rates that should be
influencing surgeons’ choices also.
Dislocation is a  devastating
and challenging problem after
hemiarthroplasty and it appears clear
that choice of approach influences
the rates of this complication. Rates
of dislocation are undoubtedly
lower with a lateral, anterior-lateral,
and direct anterior approaches (0-
3%) as compared to a posterior
approach with (8%) or without
(13%) posterior repair.'*'*  While

surgeon comfort with the posterior
approach remains a persistent factor
in approach selection, it seems clear
that the posterior approach should be
avoided for this reason in most cases.
While the direct anterior approach
has a well document learning curve
both for hemiarthroplasty and total
hip replacement, the Hardinge, in
particular, is a simple approach most
surgeons can quickly master and
incorporate into their practice. It is
also worth noting that other potential
complications, such as mortality,
reoperation,  fracture, infection,
blood loss, and operative time also
appear to be equivalent amongst the
approaches.'*!*

Fixation

When inserting a femoral stem
surgeons must select fixation using
either a press-fit or cemented stem.
While it is true that both have their
advantages and disadvantages and
are technique dependent, it is also
true that considerable evidence now
supports the routine use of cement
fixation for arthroplasty for femoral
neck fractures in the elderly. While
cementation adds a small amount of
time to the operation and risks the very
rare complication of intra-operative
cardiac collapse, its benefits seem
to far outweigh these shortcomings.
Specifically, the risk of intra-operative
fracture and post-operative pain
and mobility appear to substantially
benefit from cement fixation.”
Intra-operative fracture is rare with
cemented stems, as a tight, geometric
fit is not required when planning for
a cement mantle. Rates of fracture
when performing press-fit fixation are
measurably higher (5-6%), as surgeons
using this technique aim for a stable
initial fit in osteoporotic bone. Less
dramatically, but just as importantly,
there appears to be reduced mobility
and increased pain with press-fit stems
in the elderly population as compared
to cement fixation. This is likely due to
an occult lack of in-growth/on-growth
in press-fit stems which generates
micromotion and pain. Given
these short comings, the American
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Academy of Orthopedic Surgeons,
which has often struggled to come
out with strong practice guidelines
in this regard, has stated plainly that
cementation is the preferred method
of fixation during replacement for
elderly neck of femur fractures.

Head:

Unipolar versus Bipolar

When performing a hemiarthroplasty
two head types may be available to
the surgeon, unipolar and bipolar.
Unipolar is a simple solid head, with all
motion at the articulation occurring
between the metallic head and the
native cartilage. Bipolar heads consist
of an outer, large diameter metallic
ball with an internal polyethylene
surface which articulates with an
inner, smaller diameter metallic
ball. The bipolar head thus has two
surfaces for articular motion, one
within the implant and one between
the larger, outer head and the native
cartilage surface of the acetabulum.
The rationale for the development
of the bipolar head was largely to try
and reduce some of the shear forces,
and so possible wear, between the
implant and the native cartilage of the
acetabulum. While the bipolar design
had merit at its inception, subsequent
evaluation has not demonstrated any
of the anticipated benefits. Numerous
studies, combined in a meta-analysis,

have failed to detect any difference
between the two head types.'® Rates
of erosion, function status, and
dislocation all appear to be equivalent.
Given the increased cost of production
of bipolar heads, the author of this
review favors simple unipolar heads
when performing hemiarthroplasty
for neck of femur fractures.

Hemiarthroplasty versus
Total Hip Arthroplasty

Both hemiarthroplasty and total hip
arthroplasty have long been used
to address displaced neck of femur
fractures in the elderly. Numerous
authors have attempted to compare
these two options, often with the
explicit goal of determining which
intervention is “superior”  While
extensive, high-quality data has
been developed and demonstrated
notable differences between the two,
neither is truly superior in every
case. Rather, the data supports the
use of both procedure in two separate
sub-categories of patients based on
function, aligning the benefits of
each procedure with the needs of the
subpopulation. [Figure 2]

Because of thelarger head diameter and
reduced dissection required to perform
hemiarthroplasty, data has repeatedly
shown a reduced rate of dislocation
after hemiarthroplasty as compared
to total hip arthroplasty.”’Due to
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mn Two patients who both presented with neck of femur fracture who on the
AP radiograph would have been labeled at Garden 1. However, on the lateral views show
below one patient has essentially no posterior tilt while the other has almost 90 degrees.
The patient with little or no tilt remains a candidate for in situ fixation while the patient with

significant tilt requires replacements

complete replacement of both sides of
the joint during total hip arthroplasty,
eliminating a metallic bearing surface
articulating against native cartilage,
total hip arthroplasty has repeated
showed improved function and
reduced revision rates compared
to hemiarthroplasty.”” As such, for
those patients with low functional
demands and an elevated risk of
dislocation, such as from cognitive
decline, hemiarthroplasty remains the
procedure of choice for displaced neck
of femur fractures. However, for those
patients who are relatively higher
demand functionally, ambulating out
of the home with little or no assistance,
and who are cognitively normal, total
hip arthroplasty provides improved
function with an acceptably higher risk
of dislocation. “Bhandari’s paradox™*
is an observation where a vast majority
(>93%) of patients at high risk for a
hip fracture seem to prefer a THA
in the event of a fracture, in sharp
contrast to reality where a mere 8% to
13% actually obtain a THA as reported
in most hip fracture registries. While
trials  suggest superior function
of THA over hemiarthroplasty,
it must be emphasized that the
patients enrolled were independent
community ambulators without any
cognitive impairment.'**In patients
with limited ambulatory potential,
cognitive impairment, or significant
co-morbidities, the benefits of a THA
must be seriously weighed against the
potential for serious complications.
Neither procedure is truly superior in
all ways; a straightforward discussion
of the advantages and disadvantages
of each with the patient and family
remains the best way to match the
procedure and patient correctly.

Conclusion

Displaced neck of femur fractures in
the elderly, while common, continues
to be a critical topic of review for the
practicing orthopedic surgeon. Such
injuries require urgent management
and continue to be plagued with
significant complication rates. As
such, understanding indications
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MD A 68-year-old male, a high-functioning community ambulator, with displaced subcapital fracture, was treated with a THA

for replacement and being able to
maximize outcomes with the correct
selection of approach, fixation strategy,
and articular bearing type remains
critical. Virtually all hospital systems
require a robust system for caring for
these patients and orthopedic surgeons
who feel confident in the technical
execution of these procedures.
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