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Abstract

The worldwide incidence of femoral neck fractures is expected to increase
enormously with aging of populations globally and increasing industrialization and
urbanization. The scientific debate and discussions during morning reports which
type of arthroplasty to use for femoral neck fractures in the fit elderly, reflect the
ongoing controversies of this topic.

The following relevant outcome parameters in decision making between the 2 types
of arthroplasties will be discussed: functional outcomes, rates of complications,
acetabular erosion, dislocations, revisions, surgical volume, and (in) direct costs as

these are relevant in deciding between total hip arthroplasty and hemiarthroplasty.

Key words
Femoral neck fractures, treatment, operative procedures, total hip arthroplasty,

hemiarthroplasty



Introduction
About half of the fractures of the proximal femur are located in the femoral neck. The
incidence of femoral neck fractures will increase enormously due to aging of
populations globally and increasing industrialization and urbanization.©

The aim of hip fracture management should be the return of the patient in
optimal condition to their pre-fracture functional status as quickly as possible.
Challenges in the treatment of patients with a fragility fracture of the femoral neck
include medical co morbidities, frailty of the elderly patient, osteoporosis, and
rehabilitation issues. The optimal surgical treatment of mobile, independent, mentally
fit patients who have sustained a displaced intracapsular femoral neck fracture
remains controversial. Already in 1958, the Committee on Fractures and Traumatic
Surgery of the American Academy of Orthopedic Surgeons issued a report
discussing the role of prosthetic replacement, including a discussion of the merits of
different prostheses, operative techniques, and postoperative management.!!

Compared with internal fixation, arthroplasty has a lower risk of revision
surgery caused by nonunion, malunion, and osteonecrosis, at the cost of greater
blood loss and operative time.1? Also, arthroplasty is associated with an increased
infection rate, dislocation, femoral stem loosening, and onset of buttock or groin pain
caused by either acetabular protrusion or acetabular cartilage erosion.'® 4 Unipolar
hemiarthroplasty (HA) has been used for managing femoral neck fractures for more
than 50 years. Bipolar prostheses, consisting of a prosthesis-acetabular articulation
and a femoral head—polyethylene articulation, were introduced in the 1970s in an
effort to avoid wear of the acetabulum. The prosthesis-prosthesis articulation
theoretically decreases acetabular wear by shifting some hip movement away from

the acetabulum to the internal prosthesis prosthesis articulation. Based on the



literature, there is no consensus either supporting or rejecting the use of bipolar
rather than unipolar HA.'S In this Cochrane search, no advantages, or disadvantages
were found of the bipolar prosthesis compared to the unipolar prosthesis.

Today there is consensus that patients with a displaced femoral neck fracture with
concurrent acetabular disease (osteoarthritis, rheumatoid arthritis, or Paget’'s
disease) require a total hip arthroplasty (THA).3 4 Surgeons have been considering
the role of THA as primary management of displaced femoral neck fractures since
the 1970s. Already in 1980 authors reported on 112 patients treated with a THA for
their femoral neck fracture'1®¢ THA is currently an accepted treatment for the elderly,
cognitive fit patient with a displaced femoral neck fracture but the question is whether

or not the patients without acetabular disease will also benefit from a THA.

Surgeons who preferred arthroplasty for displaced femoral neck fractures in sixty to
eighty-year-old patients remained discordant in their choice between HA and THA.
An international survey suggested that over 90% of the respondents believed that HA
(either a unipolar or bipolar prosthesis) is the treatment of choice in elderly patients
who sustained a displaced fracture of the femoral neck.!’” The infrequent use of THA
for this patient group may be related to surgeon experience, patient health status, or
geographic variation.'’

The objective of this study was to review the current literature on this topic.
The most relevant outcome measures which will be important for the surgeon and
patient in deciding between HA or THA are: functional outcome, complication rate,
rate of acetabular erosion after HA, dislocation rate, revision rate, surgical volume,

and the (in)direct health care costs.



Available evidence

In a previous systematic review with meta-analysis we analyzed the results of eight
randomized clinical trials,® summing up to a total of 986 patients.® Three were single
center trials and five were multicenter trials. One trial used uncemented THAs and
the other used cemented THAs. Several types of HAs were used with regard to the
use of cement and the use of bipolar or unipolar HA. In the same period two other
systematic reviews were published on the same trials.'® 19 Before the data of the
largest trial were available, Hopley et al. also included studies with a lower level of

evidence.?® In 2010 Parker et al. updated their Cochrane database.'®

Functional Outcome

Bhandari et al. reported that many orthopedic surgeons felt that the short-term
outcome following a bipolar HA was comparable with that after a THA.Y” Four trials
reported on the Harris Hip Score. This score ranges from 0 to 100 points and
includes function, pain, deformity and range of motion. Two of the three latest meta-
analyses showed better Harris Hip Scores in patients with a THA compared to the
patients with a HA. ° 1° Sensitivity analysis by sequential omission of individual

studies showed no change in significance.?®

Complications

Authors of the four reviews published in 2012 found no significant difference in
general complications and infection rates.® 18 19 21 Also, Hopley et al. did not find a
significant difference in general complication rates after either form of arthroplasty.?°

Deep infections occurred in 33 of 1602 patients enrolled in 11 studies. No significant



difference in the pooled relative risks of infection was found when comparing HA with

THA.20

Dislocation

Dislocation is the major concern after primary total hip arthroplasty for the treatment
of intracapsular femoral neck fractures. It is obvious that appropriate restoration of
neck length and offset are essential in prevention of dislocations.

Berry et al. demonstrated a 1.8-fold increased hazard estimate of dislocation
risk when the preoperative diagnosis of hip fracture was compared with
osteoarthritis.?? When patients with a single, early (within four months after surgery)
hip dislocation were excluded from dislocation statistics, HA and THA had similar
long-term dislocation rates.?® A recurrent dislocation of the hip arthroplasty in the
treatment of patients with femoral neck fractures seems to result in a persisting
deterioration in the quality of life, while patients with a single dislocation seem to
experience only a temporary deterioration.?*

Burgers et al. included in their meta-analysis seven trials which provided data
on dislocation. The overall dislocation rate was 3% in HA patients versus 8% in the
THA patients, which was a significant difference.® The reported dislocation rates after
HA ranged from 0% to 11% and after THA from 0% to 18%. The pooled analysis of
Hopley et al. showed no significant difference concerning the risk for dislocation
between HA and THA. A tendency was, however, noted towards a higher risk for
dislocation after THA.?°

There are two important risk factors for the dislocation rate of THA in patients
with femoral neck fractures. The first risk factor is the surgical approach; the

posterolateral approach is associated with higher dislocation rates,* 2* 2> while other



(antero/anterolateral) surgical approaches have been recommended for patients who
are prone to dislocation. With the Hardinge (direct lateral) approach there is a risk of
injury to the superior gluteal nerve and it also requires taking down the anterior third
of the gluteus medius tendon from the greater trochanter.?® This detaching of the
muscle can cause abductor weakness.!

A second risk factor for dislocation is the head size. Larger heads achieve
greater stability and result in a better function by the increased impingement free
range of motion. A 32 mm head provides a lower dislocation rate than 28mm or 22
mm heads. New options with thin, highly cross-linked polyethylene allow for large
heads (232 mm) to be used with smaller acetabular cup diameters, enhancing the
ability for stable reconstruction in this patient population.?? A dual-mobility acetabular
component, as developed and described by Gilles Bousquet, was developed in order
to reduce the incidence of dislocation in patients at risk of instability.?” It consists of a
large, fixed, porous-coated acetabular component and a bipolar femoral component.
Although the long-term durability of these implants is not known, this is expected not
to be a problem in the patients with a femoral neck who have a higher mortality and

morbidity with lower implant demand than in patients with osteoarthritis.?®

Revision

Patients treated with a hemiarthroplasty have the potential risk for deteriorating of hip
function, especially in the highly active patients and in those with a long life
expectancy. This is attributed to the articulation of a large metal head on articular
cartilage, which is associated with acetabular erosion and groin pain. However, 2 out
of 5 available meta-analyses showed no significant difference concerning this topic

.This theory is in contrast with clinical practice because when meta-analyzing all



currently available RCTs on this topic no significant difference was observed in two of
the five meta-analyses.® '8 An overall revision rate of 5% of all arthroplasties is found.
When comparing patients below and above the age of 75 years, the hazard ratio was
3.6 (confidence interval: 1.6- 8.2) for patients less than 75 of age..?® This implicates

that younger patients with a better functional status may require an internal fixation or

a more durable arthroplasty like a THA.

Acetabular erosion

The main disadvantage of HA is the potential for wear of acetabular articular
cartilage and groin pain related to the metallic femoral head against the host
acetabulum. This can result in a second operation for placement of an acetabular cup
and conversion to THA. Young age and high activity level are generally accepted as
the most important factors related to acetabular erosion.®% 3! The reported rates of
acetabular erosion have ranged from 0% to 26% for bipolar designs and from 2.2% to
36% for unipolar designs. 3234 In elderly patients this wear does not lead to a
difference in overall revision rate as already discussed.

Undersizing of the HA head is associated with increased acetabular erosion
and pain. Oversized heads are associated with decreased motion and pain of the hip.
Active elderly patients with high demand requirements are not completely satisfied

with these suboptimal outcomes.

Costs
An important aspect of the treatment of hip fractures in the elderly is the cost of care.
Slover et al. performed a cost-effectiveness study based on a theoretical cohort of

patients aged 70 years old, who sustained a displaced femoral neck fracture.®® They



used cost data from 2003 and concluded that available data supported the use of
total hip arthroplasty as the more cost-effective treatment strategy in active otherwise
healthy population. This resulted in an incremental cost-effectiveness ratio of $1,960
for the THA treatment strategy, which was well below the $50,000 threshold used for
determining the cost-effectiveness of treatment interventions.3®

Keating et al. performed a cost analysis alongside their randomized trial and
suggested that the costs of total hip replacement are lower, but the confidence
intervals do not rule out the possibility that it may be more expensive.3¢ A systematic
review and cost-effectiveness analysis of hospital treatment for the initial and
subsequent admissions concluded that THA appears to be more cost-effective than
HA, remarking that the follow up was only a 2-year period.®” Rogmark et al. showed
that the costs of the material of a THA (US$ 1,274) were US$ 550 higher than for HA
(US$ 725).%8 lorio et al. performed a cost-effectiveness analysis during a 2-year
postoperative period. Taking into account the complication rates, mortality rates,
revision rates, and function, they concluded that THA was more cost-effective than

internal fixation, unipolar HA, and bipolar HA.3°

Surgeon and hospital volume

The association between greater surgeon and hospital procedure volumes and
improved patient outcomes has been well established with respect to a variety of
procedures and treatments.*® Surgeon volume had a greater effect on patients than
hospital volume for primary and revision joint arthroplasties.*° Also in the treatment of
hip fractures with an arthroplasty surgeon volume and hospital volume seem to be
independent factors for patient outcomes.*> The mechanism through which

surgeon volume impacts patient outcomes remains unclear. Some surgeons have



better outcomes than others and there can be variations in outcomes between these
care providers. Variation in performance is clearly linked to experience, although it is
unclear why exactly this experience influences outcomes. Patient selection would
seem to be less of a factor in nonelective surgery such as hip fracture fixation.*?> The
surgeon-volume relationship is just one of many variables that determine overall
quality of care, and many other factors may outweigh any outcome data in
determining the appropriate care for the individual patient. There is no consensus on
the importance of several variables such as anesthesia staff, nursing staff, hospital
protocols, standardized care pathways, and ancillary services like physical therapy.*®
The association between volume and decreased length of stay and in-hospital
cost has been demonstrated in a variety of elective arthroplasty procedures as well
as with arthroplasty for hip fracture.%> Length of stay and patient charges are
becoming increasingly important and relevant in the current health care environment
and could be expected to be a significant area of focus for future research and
policy.*? Additional studies are required to investigate the effects of limiting
performance of orthopedic procedures to high-volume providers and identify practical
strategies for providing patients and physicians with better information with which to
make referral decisions. These studies are needed before any changes can be made

in health care policy and resource utilization.

Discussion and Conclusion

Historically, randomized controlled trials have been scarce in orthopedic
literature but should play a major role in determining best practices for fracture
care.*® However, all systematic reviews/ meta-analyses, have similar conclusions and

state that heterogeneity across the available trials and distinct subgroup effects



preclude definitive statements and require further research in this field. 15 18-21, 47,48
Given the large sample size the HEALTH trial (Hip Fracture Evaluation with
ALternatives of Total Hip Arthroplasty versus HemiArthroplasty) will have a significant
impact on the question which type of arthroplasty is the best solution to treat patients
with displaced femoral neck fractures. This is a multi-center randomized trial
comparing total hip arthroplasty and hemiarthroplasty on revision surgery and quality
of life in patients with displaced femoral neck fractures (registered trial number:
NCT00556842).

Based upon the evidence available to date, THA is the preferred treatment for
mentally fit patients with a displaced femoral neck fracture below the age of 75 years,
patients with a pathological fracture, and patients with diseases of the hip joint like
rheumatoid arthritis, osteoarthritis, or Paget’s disease. Patients older than 75 years
who have a long life expectancy may benefit from a THA because of the better
functional outcome at the cost of a higher dislocation rate. Simon et al. advised to
perform a THA in patients with a life expectancy of 10 years or longer.* It is
important to recognize there are deficiencies in the literature that limit our present
ability to draw strong conclusions concerning the relative merits of modern THA
compared with modern HA. Some papers that compared HA with THA, describe the
results of an uncemented Austin-Moore implant. We now know that these
arthroplasties have inferior results concerning the functional and pain outcomes. 50 52
The comparison between studies using HAs and THAs can only be relevant when
cemented stem designs are compared with new generation of uncemented stem
designs. Most trials are performed with mentally competent (i.e., able to sign
informed consent), independent, and active patients. This probably means that

patients included in the trials are “better” patients with less comorbidity than the



general patients who suffer from a displaced femoral neck fracture. Maybe the better
functional results of patients with a THA could be explained by the fact that patients
who are less mobile and have less functional demands are not included in the trials.
This was indeed the fact in the Arthro trial.! Also it is known that the use of the Harris

Hip Score as functional outcome has its limits.5?

It can be concluded that, based on the current literature, HA is the preferable
treatment in patients who are “biologically” older than 75 years, because of the lower
dislocation rate, shorter operation time and less perioperative blood loss.! THA can
be considered for active and mentally fit patients below the age of 75 years with a
displaced femoral neck fracture. Future research should focus on indentifying

predictors for patients who will benefit from a THA for a femoral neck fracture.
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