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Abstract

The treatment of hip fractures in the elderly represents a major public health
priority and a source of ongoing debate among orthopaedic surgeons and
anesthesiologists. Most of these injuries are treated with surgery in an
expedient fashion. From the surgical perspective, there are certain special
considerations in this population including osteoporosis, pre-existing arthritis,
age, activity level, and overall health that contribute to the type of surgical
fixation performed. Open reduction and internal fixation versus arthroplasty
remain the two major categories of treatment. While the indications and
treatment algorithms still remain controversial, the overall goal for these
patients is early mobilization and prevention of morbidity and mortality. The use
of preoperative, regional anesthesia has aided in this effort. The purpose of this
review article is to examine the various treatment modalities for hip fractures in
the elderly and discuss the most recent evidence in the face of a rapidly aging
population.
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Introduction

The overall trend in hip fractures in the US has shown a decline
over the past 10 years. Despite the rise in the aging population with
a simultaneous increase in activity level, the use of bisphosphonates
and decreased use of estrogens have contributed to this change,
especially in women'. In the global arena, hip fracture rates in Japan
and China have risen because of an increase in the elderly popula-
tion as well as lifestyle changes related to urbanization, and hip
fractures in women occur at the highest rate in Norway, Sweden,
Denmark, and Austria’. However, it is estimated that by 2030 the
prevalence of hip fractures will increase to 289,000 per year nation-
ally, making these injuries a significant public health concern. Spe-
cifically, the number of hip fractures among men is projected to
increase by 52%. By 2050, there will be an estimated 3.9 million
hip fractures worldwide and 700,000 in the US®, amounting to over
$15 billion per year in medical costs’. Some compounding reasons
for this relative rise are that the percentage of people older than
65 years old will increase by over 80%° and that 90% of hip fractures
occur in patients older than 65 years old®. In a sampling of patients
over the past 10 years, the distribution of hip fracture types has
also changed. There has been a steep rise in the number of unstable
extracapsular fractures in the elderly—that is, intertrochanteric
(IT)/subtrochanteric hip fractures—while the number of intracap-
sular hip fractures (that is, femoral neck fractures) has remained
stable’. Pertrochanteric fractures in the region surrounding the
greater and lesser trochanters now account for about half of all
hip fractures in the elderly®’ and although this may be due in part
to osteoporosis, the underlying reasons are still not entirely clear.
The high expense of treating a hip fracture is known, however.
The average patient with a hip fracture spends $40,000 in the first
year in direct medical costs'” and approximately $5,000 in each
of the following years. Despite this tremendous financial burden,
which includes hospital costs, rehabilitation, and nursing care, there
remains a 21 to 30% risk of mortality within 1 year of sustaining
a hip fracture in the elderly population', a risk up to three times
higher in men compared with women’.

Epidemiology

Surgical treatment for hip fractures in the elderly represents the
standard of care'”. Non-operative treatment has resulted in second-
ary fracture displacement of up to 62%; increased medical com-
plications such as urinary tract infections, pneumonia, and deep
vein thrombosis; and poor functional outcomes''. Despite the high
cost of surgical treatment, a recent economic analysis showed that
there is actually a societal benefit to surgery compared with non-
operative management; average savings per patient are $65,279
and $67,964 for displaced intracapsular and extracapsular hip
fractures, respectively. This includes costs offset by continued
nursing home care and long-term medical costs. Non-operative
management is typically reserved for critically ill patients not medi-
cally stable for surgery or non-ambulatory patients. Although the
goals of treatment in young patients are anatomic reduction and
stable fixation'', the purpose of fixation in the elderly population
focuses more on the restoration of function and a decrease in sec-
ondary complications. Treatment can be accomplished by various
methods but most commonly includes open reduction and internal
fixation (intramedullary versus extramedullary) or arthroplasty'*"*.
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Surgical timing

Regardless of the treatment method, there has been a push toward
surgery within 48 hours of hospital admission. Several studies
have examined the correlation between surgical timing and subse-
quent morbidity and mortality in elderly patients'*"'°. In one meta-
analysis of over 250,000 patients, an operative delay beyond
48 hours resulted in an absolute risk of 41% increased 30-day
mortality rate and a 32% increased odds of 1-year mortality'.
Similarly, in a prospective observational study of 5683 male
veterans over the age of 65 with hip fractures, a surgical delay of
greater than 4 days resulted in a higher mortality risk, especially
in patients in a higher pre-operative risk stratification group'’.
Therefore, hip fracture surgery in an elderly patient should be
performed expediently with focused consideration of comorbidities
and post-operative reduction in pain and return to functioning
in order to maximize outcomes.

Intertrochanteric hip fractures

Since its introduction in the 1980s, cephalomedullary fixation for
IT fractures in the elderly has gained popularity. Aside from the
theoretical advantage of being less invasive and biomechanically
superior'’~"?, these devices have been advocated in cases of unstable
fracture patterns such as reverse obliquity, lateral wall incompe-
tence, subtrochanteric extension, and medial calcar disruption®”>!.
A review of reverse obliquity fractures in a large Scandinavian
patient registry has corroborated the use of the nail, demonstrat-
ing a higher re-operation rate (6.4% versus 3.8%) at 1 year in the
sliding hip screw (SHS) group compared with the intramedullary
nail group, as well as a higher pain score and lower satisfaction
rating. The lower overall numbers of re-operation may be due to the
addition of a trochanteric stabilization plate to resist femoral shaft
medialization, but this contributes to increased operative time and
may add technical complexity”. In a cross-sectional survey distrib-
uted to practicing orthopedic surgeons, Niu et al. found that 68%
of the 3786 respondents across all levels of experience primarily
used cephalomedullary devices for IT fractures for reasons such
as ease of use, potential improvements in functional outcome, and
biomechanical advantage®. Using a newer-generation long or short
nail does not seem to have an effect on re-operation rate, risk of
periprosthetic fracture, or mortality rate'*”. One potential advan-
tage of using a long nail in the elderly population is that it dis-
perses intramedullary forces and limits diaphyseal stress risers in
already-weak bone. If the device is used as an internal splint of the
entire long bone endoskeleton, the risk of periprosthetic fracture
may be mitigated (Figure 1). However, a cephalomedullary nail
does cost approximately $900 to $1500 more than an SHS. In a cost
analysis of the two implants, Swart et al. found that for stable IT
fractures, the SHS was more cost effective”. This cost may be
partially offset by increased length of stay after SHS fixation™,
but for stable or minimally displaced fractures, the SHS remains a
successful treatment (Figure 2)”.

Subtrochanteric hip fractures

The management of subtrochanteric fractures is challenging
because of the inherent instability of the fracture pattern and
the large muscular deforming forces on the proximal and distal
fragments. Flexion and external rotation of the proximal fragment,
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Figure 1. Pre-operative anteroposterior (A) and post-operative anteroposterior (B) and lateral (C) radiographs of a 94-year-old male who
underwent long intramedullary fixation for a left unstable intertrochanteric hip fracture.
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Figure 2. Pre-operative anteroposterior (A) and post-operative anteroposterior (B) and lateral (C) radiographs of an 87-year-old female who
underwent sliding hip screw fixation for a left stable intertrochanteric hip fracture.

combined with potential comminution of the calcar and adductor
forces medializing the femoral shaft, render reduction difficult. Both
intramedullary and extramedullary devices have been used for these
injuries. Among three level I studies of elderly patients included in
a meta-analysis, the data of Kuzyk er al. favor the more reliable use
of intramedullary devices™. In a more recent meta-analysis compar-
ing intramedullary and extramedullary fixation for subtrochanteric
femur fractures in the elderly, there was an 83% lower relative risk
of revision in the intramedullary nail group and 76% lower rate of

fixation failure in the intramedullary group”’. With regard to other
factors, there was no difference in intra-operative blood loss, case
length, and post-operative complications. Moreover, in patients
with comorbidities or osteoporotic bone, intramedullary fixation
for subtrochanteric femur fractures is preferred.

Arthroplasty for hip fractures

Much of the recent advancement in the treatment of hip fracture
and specifically femoral neck fracture surgery in the elderly has
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taken place in the realm of arthroplasty. Several questions arise
when considering joint replacement for fracture: is a total hip
arthroplasty (THA) or hemiarthroplasty (HA) a better option? If HA
is performed, should a unipolar or bipolar device be used? Should
the femoral implant be cemented? Again, the overarching goal is
to allow the fastest recovery with the lowest complication risk.

Bone quality plays a large role in the success of hip fracture fixa-
tion. Patients with osteoporosis have a 30% increased risk of
nonunion when internal fixation is the treatment''. This has resulted
in a plethora of research focused on arthroplasty as an alternative to
replace the osteoporotic bone. A short-term meta-analysis by Gao
et al. evaluated 4508 patients with femoral neck fractures over the
course of a 5-year period”. They reported that compared with inter-
nal fixation, arthroplasty reduced the risk of major complications
and the incidence of re-operation. Pain relief and function were
also improved, but mortality rates were similar. This emphasizes
the tremendous setbacks in quality of life and longevity sustained
after a hip fracture regardless of treatment. In a longer-term meta-
analysis with at least 4 years of follow-up, Jiang et al. similarly
found no difference in mortality between the internal fixation and
arthroplasty groups but did find improved re-operation risk and
mid-term functional improvements after arthroplasty”. Despite the
larger incision and dissection required for arthroplasty, there was no
increased incidence of wound infection. Unique to each treatment
modality, dislocation was higher in the arthroplasty group, whereas
aseptic necrosis and nonunion were more prevalent in the internal
fixation group. Finally, the longest-term meta-analysis of a 15-year
minimum by Johansson reported a 55% failure rate with internal
fixation compared with a 5% failure rate after arthroplasty”. In this
group of 146 hips in patients who were at least 75 years old, there
was also no difference in mortality between the groups. Other stud-
ies have also found a higher risk of revision surgery after inter-
nal fixation and recommend arthroplasty for healthy, lucid elderly
patients’*~*. Although the rate of re-operation is lower, it should

A B
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be recognized that arthroplasty introduces a distinct subset of
complications, namely dislocation, aseptic loosening, infection,
and wound complications.

Total hip arthroplasty vs hemiarthroplasty

Once arthroplasty is the decided treatment, the surgeon must
decide whether a total hip replacement or a partial replacement is
warranted. The Hip Fracture Evaluation with Alternatives of Total
Hip Arthroplasty versus Hemiarthroplasty (HEALTH) trial is
underway to attempt to clarify this debate. This is a prospective,
multicenter, randomized trial comparing THA versus HA in patients
at least 50 years old who sustain displaced femoral neck fractures.
The primary outcome is revision surgery rates at 2 years post-
operatively, and functional scores, quality of life, and complications
are secondary outcome measures’’. Although this represents the
largest study of its kind, others have elucidated the differences in
treatment options. Pre-operative considerations include the pres-
ence of pre-existing osteoarthritis, medical comorbidities, mental
status, and functional demand. Lower-demand patients may be more
suitable for a HA (Figure 3) given the lower risk of dislocation,
elimination of problems associated with acetabular reaming and
version, and decreased operative time and blood loss; patients with
cognitive dysfunction may not be able to comply with certain hip
precautions, leading to a higher rate of dislocation. Higher-demand
patients may avoid re-operation secondary to acetabular erosion
from a large HA head if they undergo a THA (Figure 4). The
American Academy of Orthopaedic Surgeons Clinical Practice
Guideline (AAOS CPG) on hip fractures in the elderly cites moder-
ate evidence to support a benefit to THA in properly selected patients
with displaced femoral neck fractures. However, the benefits of
lower pain scores and lower revision rates for acetabular wear
may be confounded by a selection bias in that more active, healthy
individuals undergo a THA compared with HA®. Zi-Sheng
et al. conducted a meta-analysis showing that compared with HA,
THA has a lower long-term risk of re-operation rates at 13 years

C

Figure 3. Pre-operative anteroposterior (A) and post-operative anteroposterior (B) and lateral (C) radiographs of a 91-year-old female who
underwent an uncemented HA for a displaced, right subcapital femoral neck fracture.
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Figure 4. Pre-operative (A) and post-operative (B) anteroposterior
radiographs of an 81-year-old male who underwent a total hip
arthroplasty for a displaced, left subcapital femoral neck fracture.

post-operatively but not mortality’. However, the rate of dislocation
was higher in the THA group (17.2% versus 4.5%). Similar find-
ings were reported by Hopley et al. in their systematic review of 1890
patients more than 60 years old; the authors cited a 4.4% risk of re-
operation difference in THA compared with HA as well as
better Harris Hip Score (HHS) ratings up to 4 years post-
operatively®®. Several other meta-analyses concur with these find-
ings, although there are inherent limitations in using the HHS for

37-39

evaluation’

Unipolar vs bipolar hemiarthroplasty

The second point in the HA decision tree is a unipolar or bipo-
lar articulation. Bipolar femoral heads were initially introduced
to decrease acetabular wear and increase hip range of motion to
decrease dislocation rate’*~”. The added articulation may also
make conversion to a total hip replacement easier. In a randomized
controlled trial with 4-year follow-up, Inngul er al. evaluated
120 patients over the age of 80 randomly assigned to unipolar versus
bipolar cemented HA*. Patients in the unipolar group displayed a
higher incidence of acetabular erosion at 1 year*, but no significant
differences were seen at the 2- and 4-year time points™. There was
also no difference seen in functional scores or re-operation rates. In
another randomized trial, Kanto e al. showed that patients in the
unipolar group (n = 88) had a higher dislocation rate than the bipo-
lar group (n = 87), but this difference did not translate into increased
revision rates by 8 years post-operatively”. There were no signifi-
cant differences in ambulatory function, early acetabular erosion, or
mortality. The long-term outcome similarities are thought to be due
to a unitization of the bipolar articulation over time, thus rendering
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the construct functionally unipolar®. Despite the risk of acetabular
erosion, the risk of conversion of a bipolar HA to a THA is low
and is similar to the rate of conversion from a unipolar construct.
One study reported that of the 164 included patients, only four
underwent a conversion after 1 year, and only one (0.6%) was
performed for groin pain. Von Roth et al. analyzed 376 cemented
bipolar HAs and found that the rate of conversion to THA at
20 years was only 3.5% and that only 1.4% were due to cartilage
wear'’. Even though an increase in patient age is commensurate
with decreased activity level and thus decreased cumulative wear
over time, no living patient at the endpoint of follow-up showed
cartilage wear or implant loosening”’. In the most recent meta-
analysis, Jia er al. again found a lower acetabular erosion rate
within the first year for bipolar articulations but no other significant
differences with regard to mortality, complications, and functional
outcome scores, challenging the hypothesis that the bipolar
prosthesis produced a less painful arthroplasty and improvement
in quality of life”. This review does not explore the rates of
conversion to THA.

Femoral stem fixation: cemented vs uncemented

In both HA and THA, femoral stem fixation remains an area of
controversy. The AAOS CPG on hip fractures in the elderly put
forth moderate evidence in support of cemented femoral stems in
patients undergoing arthroplasty for femoral neck fractures®. Using
cemented fixation results in an overall decrease in periprosthetic
fracture risk’** and an improved rate of loosening. In addition,
cement interdigitates well in osteoporotic bone* and antibiotics
may be mixed into the cement for infection prophylaxis (Figure 5).
Potential disadvantages of cement include increased operative time,
difficulty with extraction in the case of revision, and the risk of
fat embolus or bone cement implantation syndrome (BCIS). With
a steep learning curve, improper cementation technique may also
result in a varus femoral stem, thus putting the prosthesis at risk
for failure.

Data from 19,669 patients in a Scottish registry were evalu-
ated to investigate the mortality associated with cemented fixa-
tion. Cemented HA was associated with a small but significantly
higher rate of mortality than uncemented HA on day zero and up
to day one”. Age was also an independent predictor of mortality.
In specific patient populations, cement is not advised. The mono-
mer from the cement enters the bloodstream during pressurization
and may cause hypotension, thus decreasing cardiac output and
overloading heart function in patients with heart disease. Patients
with decreased pulmonary reserve are at risk for BCIS. If cemen-
tation is undertaken in these patients, it is important to make the
anesthesia team aware of when the cement is being pressurized’'.
Lastly, elderly patients have a higher fat-to-marrow ratio, thus
increasing the risk of fat embolism.

When cementation is successful, there may be a lower re-operation
rate in the long term. At 1-year follow-up, Deangelis et al. found
no difference in functional outcomes or acute complications’ when
comparing uncemented and cemented cohorts. However, comparing
re-operation rates among elderly patients undergoing cemented
versus uncemented HA, Viberg et al. found that the cemented cohort
had a decreased hazard ratio and a superior long-term implant sur-
vival rate after 3 years compared with the uncemented group™.
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Figure 5. Pre-operative anteroposterior (A) and post-operative anteroposterior (B) and lateral (C) radiographs of a 79-year-old male with
metastatic prostate cancer who underwent a right cemented hip hemiarthroplasty for a pathologic femoral neck fracture.

A Norwegian registry of 11,116 HAs evaluated in a prospective
observational study showed that at 5-year follow-up, uncemented
HA had a 2.1-fold increased risk of revision, most commonly for
periprosthetic fracture. In keeping with the intra-operative com-
plications of cementation noted above, there was a higher risk
of intra-operative mortality in their cemented group, although
longer-term mortality risk was not significantly different”. These
studies, however, do not account for the fact that patients in the
cemented group may have inferior bone quality, which may be
a surrogate marker for other comorbidities. In a study by Taylor
et al., HA with a cemented implant provided a comparable outcome
to the uncemented group in patients without severe cardiac dis-
ease, although there was a trend toward better function and mobil-
ity in the cemented group”. Both groups, however, displayed an
approximately 18 to 24% decrease in independence when compared
with their pre-operative level of functioning®. Thus, it is impor-
tant to evaluate the patient in terms of functional capacity but also
medical stability prior to deciding whether a cemented prosthe-
sis is the best option. In otherwise-healthy, elderly patients with
osteoporosis, cemented HA is a good option in terms of post-
operative pain and re-operation rates.

Anesthesia considerations in hip surgery

A comprehensive pre-operative evaluation by the anesthesia team
also plays a large role in the type of anesthesia used during surgery
and has significant implications in the patient’s immediate post-
operative recovery. The use of spinal versus general anesthesia, the
two most common anesthetic modalities in hip fracture surgery, and
the use of peripheral nerve blocks have entered into the research
spotlight over the past several years. Prompting a large prolifera-
tion of research in this area, a 2011 review by the UK National
Clinical Guideline Center examined a group of 22 trials and

concluded that no recent randomized trial had been able to fully
address or appreciate the differences between general and neurax-
ial anesthesia for hip fractures®. Few studies since that time have
shown a trend toward lower delirium rates, complications, and mor-
tality associated with regional anesthesia™°, and other older studies
were unable to demonstrate any significant differences in mortality
beyond 2 months®~*'. Furthermore, these studies have influenced the
opinions of various subspecialty associations that continue to spur
debate in this arena®. An important consideration arises in patients
with more significant illness or comorbidities who may be subject
to a selection bias favoring regional anesthesia, potentially overes-
timating the association between specific anesthesia techniques and
patient outcomes®. To this end, the REGAIN trial (Regional versus
General Anesthesia for Promoting Independence after Hip Fracture,
NCT02507505) now underway is examining the effects of general
versus spinal anesthesia on post-operative mobility and overall health
status following hip fracture surgery in elderly patients. REGAIN
will randomly assign 1600 patients across about 30 hospitals in the
US and Canada to spinal versus general anesthesia over 3.5 years,
and the goal is to provide a stronger evidence base going forward to
inform treatment decisions among patients with hip fracture.

The addition of peripheral nerve blocks has aided in pain
reduction after hip fractures as well as limiting post-operative
psychological complications such as delirium in the elderly popula-
tion. Seen in approximately 10 to 16% of elderly surgical patients,
delirium is associated with delayed rehabilitation, prolonged hos-
pital stay, and poorer functional outcomes®. A 2002 Cochrane
review of eight trials demonstrated that nerve blocks resulted in a
reduction in the amount of oral and parenteral analgesics admin-
istered post-operatively®. In corroboration, several studies have
reported a reduction in pre-operative pain or delirium (or both)

Page 7 of 11



following either femoral nerve or fascia iliaca blockade®**. Foss
et al. reported on 48 patients with hip fractures randomly assigned
to mepivacaine fascia iliaca blocks or placebo injections®. Those
in the placebo group received intramuscular rescue doses of mor-
phine. The authors reported that pain relief was superior at all
time points in patients who received the block and that sedative
risk was increased in the placebo group receiving morphine®.
Patients may even be able to receive these blocks in the emergency
department almost immediately after they arrive, and this may
decrease their total narcotic use prior to surgery. In a small, pro-
spective observational study, elderly patients receiving blocks
in the emergency department reported a decrease in pain, up to
67%, only 30 minutes after the block was administered. The pain
scores were unchanged up to 4 hours post-operatively®. Regard-
ing the efficacy of two blocking options, Newman et al. conducted
a comparison of pre-operative femoral nerve versus fascia iliac
compartment blocks in patients with femoral neck fractures®’. The
authors showed that though requiring more time to administer and
slightly more expensive, femoral nerve blocks result in a greater
reduction in pain according to the visual analogue scale.

Post-operative care

Post-operatively, hemodynamic stability serves as an additional
barometer of earlier participation in rehabilitation and potentially
a quicker hospital discharge. Perhaps the most robust study in
this area is a follow-up to the trial of transfusion requirements in
critical care patients. A 2011 randomized controlled trial of 2016
patients across 47 clinical sites compared a conservative transfusion
threshold (8 g/dL) versus a more liberal one (10 g/dL) in elderly
patients with a history of cardiovascular disease (or risk factors)
and a hip fracture. Patients in the liberal group were given red blood
cell transfusions to maintain a hemoglobin level of 10 g/dL. Patients
in the conservative group required a hemoglobin level of 8 g/dL or
below and symptoms of anemia to receive a transfusion. The pri-
mary outcome measure was the ability to walk 10 feet unassisted at
60 days’ follow-up. Carson et al. showed that there was no evidence
to support a more liberal transfusion strategy in patients with hip
fracture®. This study not only has cost implications but may allow
patients to be mobilized more quickly, decreasing hospital length of
stay and complications associated with prolonged hospitalization.
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As the proportion of elderly patients continues to rise, most ortho-
pedic surgeons will treat a patient with a hip fracture in their career.
In the face of a changing healthcare landscape and bundled pay-
ments, optimization of surgical treatment to promote early mobi-
lization and decreased hospital stay are paramount. Of paramount
importance is the integration of a multidisciplinary approach to hip
fractures. The introduction of the orthogeriatrician has been helpful
in facilitating early surgery, immediate mobilization, prevention and
management of delirium, pain, and malnutrition, and an integrated
and multidisciplinary approach to post-operative care®. Recent
advances in the literature have elucidated indications for fixation
and arthroplasty. Although there is still controversy in the nuances
of each procedure, there are several overarching themes. Pre-
operative regional blocks and post-operative multimodal anesthe-
sia have been shown to be highly effective in pain management
and narcotic reduction. Further studies should focus on elucidat-
ing these trends post-operatively. Displaced femoral neck fractures
in active, otherwise-healthy elderly patients are best treated with
a THA, especially if they have pre-existing groin pain consistent
with osteoarthritis. Lower-demand patients may be better suited
to a HA, and a cemented, unipolar arthroplasty is the current
treatment of choice. With further advances in implant design,
risks such as component wear and dislocation may be mitigated.
For unstable IT or subtrochanteric fractures, the fracture pattern
largely determines the implant choice.

Author contributions

Joshua Rozell and Mark Hasenaur reviewed the literature and
prepared the first draft of the manuscript. Derek Donegan and Mark
Neuman conceived the review. All authors were involved in the
revision of the draft and read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Grant information

The author(s) declared that no grants were involved in supporting
this work.

F1000 recommended

1. Brauer CA, Coca-Perraillon M, Cutler DM, et al.: Incidence and mortality of hip
fractures in the United States. JAMA. 2009; 302(14): 1573-9.
PubMed Abstract | Publisher Full Text | Free Full Text

2. Kanis JA, Odén A, McCloskey EV, et al.: A systematic review of hip fracture
incidence and probability of fracture worldwide. Osteoporos Int. 2012;
23(9): 2239-56.
PubMed Abstract | Publisher Full Text | Free Full Text

3. Sterling RS: Gender and race/ethnicity differences in hip fracture incidence,
morbidity, mortality, and function. Clin Orthop Relat Res. 2011; 469(7): 1913-8.
PubMed Abstract | Publisher Full Text | Free Full Text

4. Zi-Sheng A, You-Shui G, Zhi-Zhen J, et al.: Hemiarthroplasty vs primary total hip

arthroplasty for displaced fractures of the femoral neck in the elderly: a meta-
analysis. J Arthroplasty. 2012; 27(4): 583-90.
PubMed Abstract | Publisher Full Text

5. Stevens JA, Rudd RA: The impact of decreasing U.S. hip fracture rates on
future hip fracture estimates. Osteoporos Int. 2013; 24(10): 2725-8.
PubMed Abstract | Publisher Full Text | Free Full Text

6. Gu Q, Koenig L, Mather RC 3rd, et al.: Surgery for hip fracture yields
societal benefits that exceed the direct medical costs. Clin Orthop Relat Res.
2014; 472(11): 3536-46.
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

7. Lakstein D, Hendel D, Haimovich Y, et al.: Changes in the pattern of fractures

Page 8 of 11


http://www.ncbi.nlm.nih.gov/pubmed/19826027
http://dx.doi.org/10.1001/jama.2009.1462
http://www.ncbi.nlm.nih.gov/pmc/articles/4410861
http://www.ncbi.nlm.nih.gov/pubmed/22419370
http://dx.doi.org/10.1007/s00198-012-1964-3
http://www.ncbi.nlm.nih.gov/pmc/articles/3421108
http://www.ncbi.nlm.nih.gov/pubmed/21161737
http://dx.doi.org/10.1007/s11999-010-1736-3
http://www.ncbi.nlm.nih.gov/pmc/articles/3111795
http://www.ncbi.nlm.nih.gov/pubmed/21924582
http://dx.doi.org/10.1016/j.arth.2011.07.009
http://www.ncbi.nlm.nih.gov/pubmed/23632827
http://dx.doi.org/10.1007/s00198-013-2375-9
http://www.ncbi.nlm.nih.gov/pmc/articles/4717482
http://f1000.com/prime/718522200
http://www.ncbi.nlm.nih.gov/pubmed/25091223
http://dx.doi.org/10.1007/s11999-014-3820-6
http://www.ncbi.nlm.nih.gov/pmc/articles/4182375
http://f1000.com/prime/718522200

20.

21.

22.

23.

24.

25.

26.

27.

of the hip in patients 60 years of age and older between 2001 and 2010: A
radiological review. Bone Joint J. 2013; 95-B(9): 1250—4.
PubMed Abstract | Publisher Full Text

Niu E, Yang A, Harris AH, et al.: Which Fixation Device is Preferred for
Surgical Treatment of Intertrochanteric Hip Fractures in the United States? A
Survey of Orthopaedic Surgeons. Clin Orthop Relat Res. 2015;

473(11): 3647-55.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Mékinen TJ, Gunton M, Fichman SG, et al.: Arthroplasty for Pertrochanteric
Hip Fractures. Orthop Clin North Am. 2015; 46(4): 433-44.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Lee DJ, Elfar JC: Timing of hip fracture surgery in the elderly. Geriatr Orthop
Surg Rehabil. 2014; 5(3): 138—40.
PubMed Abstract | Publisher Full Text | Free Full Text

Lowe JA, Crist BD, Bhandari M, et al.: Optimal treatment of femoral neck
fractures according to patient’s physiologic age: an evidence-based review.
Orthop Clin North Am. 2010; 41(2): 157-66.

PubMed Abstract | Publisher Full Text

Murphy DK, Randell T, Brennan KL, et al.: Treatment and displacement affect the
reoperation rate for femoral neck fracture. Clin Orthop Relat Res. 2013; 471(8):
2691-702.

PubMed Abstract | Publisher Full Text | Free Full Text

Gao H, Liu Z, Xing D, et al.: Which is the best alternative for displaced femoral
neck fractures in the elderly?: A meta-analysis. Clin Orthop Relat Res. 2012;
470(6): 1782-91.

PubMed Abstract | Publisher Full Text | Free Full Text

Moran CG, Wenn RT, Sikand M, et al.: Early mortality after hip fracture: is delay
before surgery important? J Bone Joint Surg Am. 2005; 87(3): 483-9.

PubMed Abstract | Publisher Full Text

Shiga T, Wajima Z, Ohe Y: Is operative delay associated with increased
mortality of hip fracture patients? Systematic review, meta-analysis, and meta-
regression. Can J Anaesth. 2008; 55(3): 146-54.

PubMed Abstract | Publisher Full Text

Radcliff TA, Henderson WG, Stoner TJ, et al.: Patient risk factors, operative
care, and outcomes among older community-dwelling male veterans with hip
fracture. J Bone Joint Surg Am. 2008; 90(1): 34—42.

PubMed Abstract | Publisher Full Text

Dougherty PJ: CORR Insights™: Intramedullary nails result in more
reoperations than sliding hip screws in two-part intertrochanteric fractures.
Clin Orthop Relat Res. 2013; 471(4): 1387-8.

PubMed Abstract | Publisher Full Text | Free Full Text

Kleweno C, Morgan J, Redshaw J, et al.: Short versus long
cephalomedullary nails for the treatment of intertrochanteric hip fractures in
patients older than 65 years. J Orthop Trauma. 2014; 28(7): 391-7.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Kokoroghiannis C, Aktselis |, Deligeorgis A, et al.: Evolving concepts of stability
and intramedullary fixation of intertrochanteric fractures--a review. /njury. 2012;
43(6): 686-93.

PubMed Abstract | Publisher Full Text

Okcu G, Ozkayin N, Okta C, et al.: Which implant is better for treating reverse
obliquity fractures of the proximal femur: a standard or long nail? Clin Orthop
Relat Res. 2013; 471(9): 2768-75.

PubMed Abstract | Publisher Full Text | Free Full Text

Matre K, Vinje T, Havelin LI, et al.: TRIGEN INTERTAN intramedullary nail
versus sliding hip screw: a prospective, randomized multicenter study on
pain, function, and complications in 684 patients with an intertrochanteric or
subtrochanteric fracture and one year of follow-up. J Bone Joint Surg Am. 2013;
95(3): 200-8.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Matre K, Havelin LI, Gjertsen JE, et al.: Sliding hip screw versus IM nail in
reverse oblique trochanteric and subtrochanteric fractures. A study of 2716
patients in the Norwegian Hip Fracture Register. Injury. 2013; 44(6): 735-42.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Swart E, Makhni EC, Macaulay W, et al.: Cost-effectiveness analysis of
fixation options for intertrochanteric hip fractures. J Bone Joint Surg Am. 2014;
96(19): 1612-20.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Bohl DD, Basques BA, Golinvaux NS, et al.: Extramedullary compared
with intramedullary implants for intertrochanteric hip fractures: thirty-day
outcomes of 4432 procedures from the ACS NSQIP database. J Bone Joint
Surg Am. 2014; 96(22): 1871-7.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Matre K, Havelin LI, Gjertsen JE, et al.: Intramedullary nails result in more
reoperations than sliding hip screws in two-part intertrochanteric fractures.
Clin Orthop Relat Res. 2013; 471(4): 1379-86.

PubMed Abstract | Publisher Full Text | Free Full Text

Kuzyk PR, Bhandari M, McKee MD, et al.: Intramedullary versus extramedullary
fixation for subtrochanteric femur fractures. J Orthop Trauma. 2009; 23(6):
465-70.

PubMed Abstract | Publisher Full Text

Liu P, Wu X, Shi H, et al.: Intramedullary versus extramedullary fixation

F1000Research 2016, 5(F1000 Faculty Rev):1953 Last updated: 11 AUG 2016

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

in the management of subtrochanteric femur fractures: a meta-analysis. Clin
Interv Aging. 2015; 10: 803-11.
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Jiang J, Yang CH, Lin Q, et al.: Does Arthroplasty Provide Better Outcomes

Than Internal Fixation At Mid- and Long-term Followup? A Meta-analysis. Clin

Orthop Relat Res. 2015; 473(8): 2672-9.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Johansson T: Internal fixation compared with total hip replacement for
displaced femoral neck fractures: a minimum fifteen-year follow-up study of a
previously reported randomized trial. J Bone Joint Surg Am. 2014; 96(6): e46.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Gijertsen JE, Vinje T, Engesaeter LB, et al.: Internal screw fixation compared
with bipolar hemiarthroplasty for treatment of displaced femoral neck
fractures in elderly patients. J Bone Joint Surg Am. 2010; 92(3): 619-28.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Kain MS, Marcantonio AJ, lorio R: Revision surgery occurs frequently after
percutaneous fixation of stable femoral neck fractures in elderly patients. Clin
Orthop Relat Res. 2014; 472(12): 4010—4.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Chammout GK, Mukka SS, Carlsson T, et al.: Total hip replacement versus
open reduction and internal fixation of displaced femoral neck fractures: a
randomized long-term follow-up study. J Bone Joint Surg Am. 2012; 94(21):
1921-8.

PubMed Abstract | Publisher Full Text

Wani IH, Sharma S, Latoo |, et al.: Primary total hip arthroplasty versus
internal fixation in displaced fracture of femoral neck in sexa- and
septuagenarians. J Orthop Traumatol. 2014; 15(3): 209-14.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Bhandari M, Devereaux PJ, Einhorn TA, et al.: Hip fracture evaluation with
alternatives of total hip arthroplasty versus hemiarthroplasty (HEALTH):
protocol for a multicentre randomised trial. BMJ Open. 2015; 5(2): e006263.
PubMed Abstract | Publisher Full Text | Free Full Text

Brox WT, Roberts KC, Taksali S, et al.: The American Academy of Orthopaedic
Surgeons Evidence-Based Guideline on Management of Hip Fractures in the
Elderly. J Bone Joint Surg Am. 2015; 97(14): 1196-9.

PubMed Abstract | Publisher Full Text

Hopley C, Stengel D, Ekkernkamp A, et al.: Primary total hip arthroplasty versus
hemiarthroplasty for displaced intracapsular hip fractures in older patients:
systematic review. BMJ. 2010; 340: c2332.

PubMed Abstract | Publisher Full Text

Burgers PT, Van Geene AR, Van den Bekerom MP, et al.: Total hip arthroplasty
versus hemiarthroplasty for displaced femoral neck fractures in the healthy
elderly: a meta-analysis and systematic review of randomized trials. Int Orthop.
2012; 36(8): 1549-60.

PubMed Abstract | Publisher Full Text | Free Full Text

Zhao Y, Fu D, Chen K, et al.: Outcome of hemiarthroplasty and total hip
replacement for active elderly patients with displaced femoral neck fractures:
a meta-analysis of 8 randomized clinical trials. PLoS One. 2014; 9(5): e98071.
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Yu L, Wang Y, Chen J: Total hip arthroplasty versus hemiarthroplasty for
displaced femoral neck fractures: meta-analysis of randomized trials. Clin
Orthop Relat Res. 2012; 470(8): 2235-43.

PubMed Abstract | Publisher Full Text | Free Full Text

Grosso MG, Danoff JR, Padgett DE, et al.: The Cemented Unipolar
Prosthesis for the Management of Displaced Femoral Neck Fractures in the
Dependent Osteopenic Elderly. J Arthroplasty. 2016; 31(5): 1040-6.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Diwaniji SR, Kim SK, Seon JK, et al.: Clinical results of conversion total hip
arthroplasty after failed bipolar hemiarthroplasty. J Arthroplasty. 2008;

23(7): 1009-15.

PubMed Abstract | Publisher Full Text

Jia Z, Ding F, Wu Y, et al.: Unipolar versus bipolar hemiarthroplasty for
displaced femoral neck fractures: a systematic review and meta-analysis of
randomized controlled trials. J Orthop Surg Res. 2015; 10: 8.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Inngul C, Hedbeck CJ, Blomfeldt R, et al.: Unipolar hemiarthroplasty versus
bipolar hemiarthroplasty in patients with displaced femoral neck fractures: a
four-year follow-up of a randomised controlled trial. Int Orthop. 2013;

37(12): 2457-64.

PubMed Abstract | Publisher Full Text | Free Full Text

Hedbeck CJ, Blomfeldt R, Lapidus G, et al.: Unipolar hemiarthroplasty versus
bipolar hemiarthroplasty in the most elderly patients with displaced femoral
neck fractures: a randomised, controlled trial. Int Orthop. 2011; 35(11): 1703-11.
PubMed Abstract | Publisher Full Text | Free Full Text

E Kanto K, Sihvonen R, Eskelinen A, et al.: Uni- and bipolar hemiarthroplasty
with a modern cemented femoral component provides elderly patients

with displaced femoral neck fractures with equal functional outcome and
survivorship at medium-term follow-up. Arch Orthop Trauma Surg. 2014;
134(9): 1251-9.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Alazzawi S, Sprenger De Rover WB, Brown J, et al.: The conversion rate of

Page 9 of 11


http://www.ncbi.nlm.nih.gov/pubmed/23997141
http://dx.doi.org/10.1302/0301-620X.95B9.31752
http://f1000.com/prime/725671360
http://www.ncbi.nlm.nih.gov/pubmed/26208608
http://dx.doi.org/10.1007/s11999-015-4469-5
http://www.ncbi.nlm.nih.gov/pmc/articles/4586189
http://f1000.com/prime/725671360
http://f1000.com/prime/726574853
http://www.ncbi.nlm.nih.gov/pubmed/26410633
http://dx.doi.org/10.1016/j.ocl.2015.06.001
http://f1000.com/prime/726574853
http://www.ncbi.nlm.nih.gov/pubmed/25360345
http://dx.doi.org/10.1177/2151458514537273
http://www.ncbi.nlm.nih.gov/pmc/articles/4212427
http://www.ncbi.nlm.nih.gov/pubmed/20399355
http://dx.doi.org/10.1016/j.ocl.2010.01.001
http://www.ncbi.nlm.nih.gov/pubmed/23640205
http://dx.doi.org/10.1007/s11999-013-3020-9
http://www.ncbi.nlm.nih.gov/pmc/articles/3705035
http://www.ncbi.nlm.nih.gov/pubmed/22278852
http://dx.doi.org/10.1007/s11999-012-2250-6
http://www.ncbi.nlm.nih.gov/pmc/articles/3348330
http://www.ncbi.nlm.nih.gov/pubmed/15741611
http://dx.doi.org/10.2106/JBJS.D.01796
http://www.ncbi.nlm.nih.gov/pubmed/18310624
http://dx.doi.org/10.1007/BF03016088
http://www.ncbi.nlm.nih.gov/pubmed/18171955
http://dx.doi.org/10.2106/JBJS.G.00065
http://www.ncbi.nlm.nih.gov/pubmed/23334706
http://dx.doi.org/10.1007/s11999-013-2791-3
http://www.ncbi.nlm.nih.gov/pmc/articles/3586013
http://f1000.com/prime/726574857
http://www.ncbi.nlm.nih.gov/pubmed/24231580
http://dx.doi.org/10.1097/BOT.0000000000000036
http://f1000.com/prime/726574857
http://www.ncbi.nlm.nih.gov/pubmed/21752370
http://dx.doi.org/10.1016/j.injury.2011.05.031
http://www.ncbi.nlm.nih.gov/pubmed/23564362
http://dx.doi.org/10.1007/s11999-013-2948-0
http://www.ncbi.nlm.nih.gov/pmc/articles/3734419
http://f1000.com/prime/717985047
http://www.ncbi.nlm.nih.gov/pubmed/23389782
http://dx.doi.org/10.2106/JBJS.K.01497
http://f1000.com/prime/717985047
http://f1000.com/prime/726574862
http://www.ncbi.nlm.nih.gov/pubmed/23305689
http://dx.doi.org/10.1016/j.injury.2012.12.010
http://f1000.com/prime/726574862
http://f1000.com/prime/719128812
http://www.ncbi.nlm.nih.gov/pubmed/25274786
http://dx.doi.org/10.2106/JBJS.M.00603
http://f1000.com/prime/719128812
http://f1000.com/prime/726574864
http://www.ncbi.nlm.nih.gov/pubmed/25410504
http://dx.doi.org/10.2106/JBJS.N.00041
http://f1000.com/prime/726574864
http://www.ncbi.nlm.nih.gov/pubmed/23224796
http://dx.doi.org/10.1007/s11999-012-2728-2
http://www.ncbi.nlm.nih.gov/pmc/articles/3586046
http://www.ncbi.nlm.nih.gov/pubmed/19550236
http://dx.doi.org/10.1097/BOT.0b013e3181acfdfd
http://f1000.com/prime/726574868
http://www.ncbi.nlm.nih.gov/pubmed/25960644
http://dx.doi.org/10.2147/CIA.S82119
http://www.ncbi.nlm.nih.gov/pmc/articles/4423507
http://f1000.com/prime/726574868
http://f1000.com/prime/725505311
http://www.ncbi.nlm.nih.gov/pubmed/25981713
http://dx.doi.org/10.1007/s11999-015-4345-3
http://www.ncbi.nlm.nih.gov/pmc/articles/4488202
http://f1000.com/prime/725505311
http://f1000.com/prime/718319356
http://www.ncbi.nlm.nih.gov/pubmed/24647513
http://dx.doi.org/10.2106/JBJS.K.00244
http://f1000.com/prime/718319356
http://f1000.com/prime/3001957
http://www.ncbi.nlm.nih.gov/pubmed/20194320
http://dx.doi.org/10.2106/JBJS.H.01750
http://f1000.com/prime/3001957
http://f1000.com/prime/718890302
http://www.ncbi.nlm.nih.gov/pubmed/25256623
http://dx.doi.org/10.1007/s11999-014-3957-3
http://www.ncbi.nlm.nih.gov/pmc/articles/4397802
http://f1000.com/prime/718890302
http://www.ncbi.nlm.nih.gov/pubmed/23014835
http://dx.doi.org/10.2106/JBJS.K.01615
http://f1000.com/prime/718227355
http://www.ncbi.nlm.nih.gov/pubmed/24385140
http://dx.doi.org/10.1007/s10195-013-0278-3
http://www.ncbi.nlm.nih.gov/pmc/articles/4182619
http://f1000.com/prime/718227355
http://www.ncbi.nlm.nih.gov/pubmed/25681312
http://dx.doi.org/10.1136/bmjopen-2014-006263
http://www.ncbi.nlm.nih.gov/pmc/articles/4330331
http://www.ncbi.nlm.nih.gov/pubmed/26178894
http://dx.doi.org/10.2106/JBJS.O.00229
http://www.ncbi.nlm.nih.gov/pubmed/20543010
http://dx.doi.org/10.1136/bmj.c2332
http://www.ncbi.nlm.nih.gov/pubmed/22623062
http://dx.doi.org/10.1007/s00264-012-1569-7
http://www.ncbi.nlm.nih.gov/pmc/articles/3535035
http://f1000.com/prime/718410819
http://www.ncbi.nlm.nih.gov/pubmed/24854195
http://dx.doi.org/10.1371/journal.pone.0098071
http://www.ncbi.nlm.nih.gov/pmc/articles/4031167
http://f1000.com/prime/718410819
http://www.ncbi.nlm.nih.gov/pubmed/22395872
http://dx.doi.org/10.1007/s11999-012-2293-8
http://www.ncbi.nlm.nih.gov/pmc/articles/3392403
http://f1000.com/prime/726574875
http://www.ncbi.nlm.nih.gov/pubmed/26742902
http://dx.doi.org/10.1016/j.arth.2015.11.029
http://f1000.com/prime/726574875
http://www.ncbi.nlm.nih.gov/pubmed/18534504
http://dx.doi.org/10.1016/j.arth.2007.09.006
http://f1000.com/prime/725327196
http://www.ncbi.nlm.nih.gov/pubmed/25616914
http://dx.doi.org/10.1186/s13018-015-0165-0
http://www.ncbi.nlm.nih.gov/pmc/articles/4334611
http://f1000.com/prime/725327196
http://www.ncbi.nlm.nih.gov/pubmed/24122045
http://dx.doi.org/10.1007/s00264-013-2117-9
http://www.ncbi.nlm.nih.gov/pmc/articles/3843188
http://www.ncbi.nlm.nih.gov/pubmed/21301830
http://dx.doi.org/10.1007/s00264-011-1213-y
http://www.ncbi.nlm.nih.gov/pmc/articles/3193971
http://f1000.com/prime/726574877
http://www.ncbi.nlm.nih.gov/pubmed/25055754
http://dx.doi.org/10.1007/s00402-014-2053-1
http://f1000.com/prime/726574877

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

bipolar hemiarthroplasty after a hip fracture to a total hip arthroplasty. Clin
Orthop Surg. 2012; 4(2): 117-20.
PubMed Abstract | Publisher Full Text | Free Full Text

von Roth P, Abdel MP, Harmsen WS, et al.: Cemented Bipolar
Hemiarthroplasty Provides Definitive Treatment for Femoral Neck Fractures at
20 Years and Beyond. Clin Orthop Relat Res. 2015; 473(11): 3595-9.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Langslet E, Frihagen F, Opland V, et al.: Cemented versus uncemented
hemiarthroplasty for displaced femoral neck fractures: 5-year followup of a
randomized trial. Clin Orthop Relat Res. 2014; 472(4): 1291-9.

PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation

Taylor F, Wright M, Zhu M: Hemiarthroplasty of the hip with and without
cement: a randomized clinical trial. J Bone Joint Surg Am. 2012; 94(7): 577-83.
PubMed Abstract | Publisher Full Text

Middleton RG, Uzoigwe CE, Young PS, et al.: Peri-operative mortality after
hemiarthroplasty for fracture of the hip: does cement make a difference? Bone
Joint J. 2014; 96-B(9):1185-91.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Membership of Working Party, Griffiths R, White SM, et al.: Safety guideline:
reducing the risk from cemented hemiarthroplasty for hip fracture 2015:
Association of Anaesthetists of Great Britain and Ireland British Orthopaedic
Association British Geriatric Society. Anaesthesia. 2015; 70(5): 623-6.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Deangelis JP, Ademi A, Staff |, et al.: Cemented versus uncemented
hemiarthroplasty for displaced femoral neck fractures: a prospective
randomized trial with early follow-up. J Orthop Trauma. 2012; 26(3): 135-40.
PubMed Abstract | Publisher Full Text

Viberg B, Overgaard S, Lauritsen J, et al.: Lower reoperation rate for cemented
hemiarthroplasty than for uncemented hemiarthroplasty and internal fixation
following femoral neck fracture: 12- to 19-year follow-up of patients aged

75 years or more. Acta Orthop. 2013; 84(3): 254-9.

PubMed Abstract | Publisher Full Text | Free Full Text

National Clinical Guideline Centre (UK): The Management of Hip Fracture in
Adults [Internet]. London: Royal College of Physicians (UK); (NICE Clinical
Guidelines, No. 124.). 2011. (accessed 8 February 2016).

PubMed Abstract

Murthy S, Hepner DL, Cooper Z, et al.: Controversies in anaesthesia for
noncardiac surgery in older adults. Br J Anaesth. 2015; 115(Suppl 2): ii15-25.
PubMed Abstract | Publisher Full Text | Free Full Text

Parker MJ, Handoll HH, Griffiths R: Anaesthesia for hip fracture surgery in
adults. Cochrane Database Syst Rev. 2004; (4): CD000521.
PubMed Abstract | Publisher Full Text

Davis FM, Laurenson VG: Spinal anaesthesia or general anaesthesia for
emergency hip surgery in elderly patients. Anaesth Intensive Care. 1981; 9(4):
352-8.

PubMed Abstract

F1000Research 2016, 5(F1000 Faculty Rev):1953 Last updated: 11 AUG 2016

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Koval KJ, Aharonoff GB, Rosenberg AD, et al.: Functional outcome after hip
fracture. Effect of general versus regional anesthesia. Clin Orthop Relat Res.
1998; (348): 37—41.

PubMed Abstract

Sutcliffe AJ, Parker M: Mortality after spinal and general anaesthesia for
surgical fixation of hip fractures. Anaesthesia. 1994; 49(3): 237-40.

PubMed Abstract | Publisher Full Text

Valentin N, Lomholt B, Jensen JS, et al.: Spinal or general anaesthesia for
surgery of the fractured hip? A prospective study of mortality in 578 patients.
Br J Anaesth. 1986; 58(3): 284-91.

PubMed Abstract | Publisher Full Text

Parker MJ, Griffiths R: General versus regional anaesthesia for hip
fractures. A pilot randomised controlled trial of 322 patients. /njury. 2015; 46(8):
1562-6.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

White SM, Moppett IK, Griffiths R, et al.: Secondary analysis of outcomes
after 11,085 hip fracture operations from the prospective UK Anaesthesia
Sprint Audit of Practice (ASAP-2). Anaesthesia. 2016; 71(5): 506—-14.
PubMed Abstract | Publisher Full Text | F1000 Recommendation

Mouzopoulos G, Vasiliadis G, Lasanianos N, et al.: Fascia iliaca block prophylaxis
for hip fracture patients at risk for delirium: a randomized placebo-controlled
study. J Orthop Traumatol. 2009; 10(3): 127-33.

PubMed Abstract | Publisher Full Text | Free Full Text

Parker MJ, Griffiths R, Appadu BN: Nerve blocks (subcostal, lateral cutaneous,
femoral, triple, psoas) for hip fractures. Cochrane Database Syst Rev. 2002; (1):
CD001159.

PubMed Abstract | Publisher Full Text

Foss NB, Kristensen BB, Bundgaard M, et al.: Fascia iliaca compartment
blockade for acute pain control in hip fracture patients: a randomized,
placebo-controlled trial. Anesthesiology. 2007; 106(4): 773-8.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Beaudoin FL, Nagdev A, Merchant RC, et al.: Ultrasound-guided femoral nerve
blocks in elderly patients with hip fractures. Am J Emerg Med. 2010; 28(1):
76-81.

PubMed Abstract | Publisher Full Text

Newman B, McCarthy L, Thomas PW, et al.: A comparison of pre-operative
nerve stimulator-guided femoral nerve block and fascia iliaca compartment
block in patients with a femoral neck fracture. Anaesthesia. 2013; 68(9):
899-903.

PubMed Abstract | Publisher Full Text | F1000 Recommendation

Carson JL, Terrin ML, Noveck H, et al.: Liberal or restrictive transfusion in
high-risk patients after hip surgery. N Engl J Med. 2011; 365(26): 2453-62.
PubMed Abstract | Publisher Full Text | Free Full Text | F1000 Recommendation
Pioli G, Giusti A, Barone A: Orthogeriatric care for the elderly with hip fractures:
where are we? Aging Clin Exp Res. 2008; 20(2): 113-22.

PubMed Abstract | Publisher Full Text

Page 10 of 11


http://www.ncbi.nlm.nih.gov/pubmed/22662296
http://dx.doi.org/10.4055/cios.2012.4.2.117
http://www.ncbi.nlm.nih.gov/pmc/articles/3360183
http://f1000.com/prime/725652157
http://www.ncbi.nlm.nih.gov/pubmed/26186915
http://dx.doi.org/10.1007/s11999-015-4462-z
http://www.ncbi.nlm.nih.gov/pmc/articles/4586187
http://f1000.com/prime/725652157
http://f1000.com/prime/718128837
http://www.ncbi.nlm.nih.gov/pubmed/24081667
http://dx.doi.org/10.1007/s11999-013-3308-9
http://www.ncbi.nlm.nih.gov/pmc/articles/3940758
http://f1000.com/prime/718128837
http://www.ncbi.nlm.nih.gov/pubmed/22488613
http://dx.doi.org/10.2106/JBJS.K.00006
http://f1000.com/prime/726574878
http://www.ncbi.nlm.nih.gov/pubmed/25183588
http://dx.doi.org/10.1302/0301-620X.96B9.33935
http://f1000.com/prime/726574878
http://f1000.com/prime/726574879
http://www.ncbi.nlm.nih.gov/pubmed/25866041
http://dx.doi.org/10.1111/anae.13036
http://f1000.com/prime/726574879
http://www.ncbi.nlm.nih.gov/pubmed/22198652
http://dx.doi.org/10.1097/BOT.0b013e318238b7a5
http://www.ncbi.nlm.nih.gov/pubmed/23594248
http://dx.doi.org/10.3109/17453674.2013.792033
http://www.ncbi.nlm.nih.gov/pmc/articles/3715822
http://www.ncbi.nlm.nih.gov/pubmed/22420011
http://www.ncbi.nlm.nih.gov/pubmed/26658197
http://dx.doi.org/10.1093/bja/aev396
http://www.ncbi.nlm.nih.gov/pmc/articles/4809989
http://www.ncbi.nlm.nih.gov/pubmed/15494999
http://dx.doi.org/10.1002/14651858.CD000521.pub2
http://www.ncbi.nlm.nih.gov/pubmed/6797318
http://www.ncbi.nlm.nih.gov/pubmed/9553531
http://www.ncbi.nlm.nih.gov/pubmed/8147519
http://dx.doi.org/10.1111/j.1365-2044.1994.tb03430.x
http://www.ncbi.nlm.nih.gov/pubmed/3947489
http://dx.doi.org/10.1093/bja/58.3.284
http://f1000.com/prime/725546590
http://www.ncbi.nlm.nih.gov/pubmed/26049662
http://dx.doi.org/10.1016/j.injury.2015.05.004
http://f1000.com/prime/725546590
http://f1000.com/prime/726191226
http://www.ncbi.nlm.nih.gov/pubmed/26940645
http://dx.doi.org/10.1111/anae.13415
http://f1000.com/prime/726191226
http://www.ncbi.nlm.nih.gov/pubmed/19690943
http://dx.doi.org/10.1007/s10195-009-0062-6
http://www.ncbi.nlm.nih.gov/pmc/articles/2744739
http://www.ncbi.nlm.nih.gov/pubmed/11869594
http://dx.doi.org/10.1002/14651858.CD001159
http://f1000.com/prime/1089050
http://www.ncbi.nlm.nih.gov/pubmed/17413915
http://dx.doi.org/10.1097/01.anes.0000264764.56544.d2
http://f1000.com/prime/1089050
http://www.ncbi.nlm.nih.gov/pubmed/20006206
http://dx.doi.org/10.1016/j.ajem.2008.09.015
http://f1000.com/prime/718026411
http://www.ncbi.nlm.nih.gov/pubmed/23789738
http://dx.doi.org/10.1111/anae.12321
http://f1000.com/prime/718026411
http://f1000.com/prime/13544956
http://www.ncbi.nlm.nih.gov/pubmed/22168590
http://dx.doi.org/10.1056/NEJMoa1012452
http://www.ncbi.nlm.nih.gov/pmc/articles/3268062
http://f1000.com/prime/13544956
http://www.ncbi.nlm.nih.gov/pubmed/18431078
http://dx.doi.org/10.1007/BF03324757

FIOOOResearch F1000Research 2016, 5(F1000 Faculty Rev):1953 Last updated: 11 AUG 2016

Open Peer Review

Current Referee Status: r_l r_l

Editorial Note on the Review Process

F1000 Faculty Reviews are commissioned from members of the prestigious F1000 Faculty and are edited as a
service to readers. In order to make these reviews as comprehensive and accessible as possible, the referees
provide input before publication and only the final, revised version is published. The referees who approved the
final version are listed with their names and affiliations but without their reports on earlier versions (any comments
will already have been addressed in the published version).

The referees who approved this article are:
1 lan Moppett, The University of Nottingham, Nottingham, UK
Competing Interests: No competing interests were disclosed.

2 Stephen Kates, Virginia Commonwealth University Health System, Richmond, VA, USA
Competing Interests: No competing interests were disclosed.

Page 11 of 11


http://f1000research.com/channels/f1000-faculty-reviews/about-this-channel
http://f1000.com/prime/thefaculty

