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Abstract: This study aimed to compare bipolar hemiarthroplasty (BH) vs. total hip replacement (THR) in elderly
patients with neglected femoral neck fracture. Neglected femoral neck fractures in young people are treated using
internal fixation, intertrochanteric valgus osteotomy, non-vascularized fibular bone graft, or vascularized bone graft,
but treatment of these fractures in elderly (=60 years old) has been rarely reported. Patients aged >60 years old
(n=76) undergoing arthroplasty for neglected femoral neck fractures at the 359 Hospital of the People’s Liberation
Army between June 2000 and November 2009 were recruited and randomized to BH or THR. Operation time, blood
loss, hospital stay, HHS score, complications, and reoperation were recorded. The primary outcome was hip joint
function (HHS score). The secondary outcomes were operation time, blood loss, and complications. There were 27
males and 49 females, aged of 75.86+0.73 years. Compared with BH (n=38), operation time (P<0.001) and blood
loss (P<0.001) were significantly higher in the THR group (n=38). There was no difference in hip function at 1 year
(P=0.51), but it was significantly higher in the THR group at 5 years (87.6+4.0 vs. 82.8+11.7, P=0.029). In the THR
group, one patient suffered from dislocation of hip joint and two patients from periprosthetic femoral fractures. In
the BH group, three patients suffered from hip osteoarthritis and three from periprosthetic femoral fractures. Com-
pared with BH, THR for elderly patients with neglected femoral neck fracture had better hip function and lower risk

of reoperation.
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Introduction

Hip fracture is an international public health
problem mainly occurring in elderly patients
and resulting in a high mortality. Its annual inci-
dence is 0.2-3.8 per 1000 people worldwide [1,
2]. With the aging population, the incidence of
these fractures is steadily increasing [3, 4].
Indeed, decreased reflexes and visual impair-
ment lead to a higher number of falls; in addi-
tion, osteoporosis is more common in the elder-
ly [5]. Femoral neck fracture is the most
common hip fracture [5]. Extracapsular hip
fractures often lead to significant bleeding.
Delirium affects 10-16% of patients [6]. Hip
fracture is also associated with severe pain,
increased risk of venous thromboembolism,
avascular necrosis, and non-union [6]. The
1-year mortality after hip fracture is 8% in
women and 18% in men [7].

Neglected femoral neck fractures are common
in developing countries [8-10]. However, a clear
definition of neglected femoral neck fracture is
actually lacking. The present study used the
definition proposed by Myers et al. in 1973 [11]
a diagnosis delayed by >30 days is considered
as neglected femoral neck fracture. The most
common reason is that patients mainly adopt
bed rest, splinting, and other non-medical treat-
ments after fracture, and they visit the hospital
only because of intolerable continuous bed
rest, hip pain, limping, etc. In addition, non-sig-
nificant symptoms after non-violent trauma
may not attract attention and patients fail to
receive timely diagnosis and treatment, until
hip pain appears.

Surgery is the treatment of choice for hip frac-
tures. However, the risk of perioperative and
postoperative complications is high [12, 13].



Efficacy and safety of BH vs. THR

Studies suggest that total hip replacement
reduces residual pain and results in good hip
function compared with hemiarthroplasty [14],
and that total hip replacement is associated
with a decreased failure rate at 10 years com-
pared with internal fixation [15].

However, most studies on the treatment of
neglected femoral neck fracture were per-
formed in patients aged <60 years, and studies
in patients aged >60 years are rare. Therefore,
this single-center, randomized controlled study
aimed to compare bipolar hemiarthroplasty
and total hip replacement in patients aged >60
years and with neglected femoral neck frac-
ture, hoping to provide a reference for the best
treatment in elderly patients with neglected
femoral neck fracture.

Material and methods
Study design

This was a single-center, open-label, random-
ized controlled trial comparing bipolar hemiar-
throplasty and total hip replacement in patients
>60 years old with neglected femoral neck
fracture. Patients were consecutively recruited
at the 359 Hospital of the People’s Liberation
Army between June 2000 and November 2009.

This study was performed according to the
Chinese laws and regulations, and was
approved by the ethics committee of the hospi-
tal. All patients signed a written informed
consent.

Patients

Inclusion criteria were: 1) neglected femoral
neck fracture, defined as diagnosed >30 days
after injury [11], and confirmed by X-ray; 2)
aged >60 years; 3) being able to walk without
aids (crutches, walkers) before injury; and 4)
able to provide an informed consent. Exclusion
criteria were: 1) refusal to undergo surgery; 2)
any contraindication to surgery or anesthesia;
3) chronic hip pain and imaging revealing osteo-
arthritis or atrophic arthritis; 4) metastatic can-
cer; or 5) active inflammatory disease.

Grouping

Patients were randomized using a computer-
generated random number table. A statistician
independent to the study prepared sequential
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sealed envelopes that were opened by the sur-
geon the day of the surgery. There was no
blinding.

Surgical approaches

All surgeries were performed by an experienced
chief orthopedist specialized in hip joint sur-
gery. They were performed using the postero-
lateral approach with spinal anesthesia (total
hip replacement was performed with combined
spinal/epidural anesthesia) [16]. All prostheses
used in this study were uncemented prosthe-
ses produced by Johnson & Johnson (U.S.A.),
Aesculap (Germany) and Irene (Tianjin, China).
The femur was reamed to a diameter for insert-
ing the uncemented prosthesis. For patients
undergoing total hip replacement, the metal-
polyethylene and ceramic-polyethylene inter-
faces of hip joint were used, where the acetab-
ular bone was ground to a diameter of 1 mm
smaller than the inserted prosthesis, and
screws were used to enhance the fixation sta-
bility. In the anteroposterior X-ray of the hip
joint, patients with an angle between the long
axis of prosthetic stem and that of the femur of
<3° underwent central fixation, while those
with an angle >3° underwent varus or valgus
fixation. No drainage tube was placed after sur-
gery. Patients received 2 g intravenous of sec-
ond-generation cephalosporin to prevent infec-
tion half hour before surgery and at 6 and 12
hours after surgery.

Postoperative care

The following measures were applied to prevent
deep vein thrombosis: 1) patients started oral
rivaroxaban tablets on the first day after sur-
gery (10 mg, once per day), and they began
functional exercises of the lower extremities on
the day of the surgery including isometric mus-
cle contraction and relaxation, abduction, and
hip and knee extension not exceeding 90°.
Activity intensity and frequency were deter-
mined based on individual tolerance. After
X-ray verification and incision oozing disappear-
ance, patients were guided to walk with aids
with partial weight loading. Patients were
informed of the risk factors for postoperative
dislocation of hip joints such as excessive inter-
nal and external rotation, excessive flexion,
flexion adduction, internal rotation, and other
special positions. All patients aimed to be able
to walk with full weight loading 6 weeks after
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surgery, without any restriction in daily life 3
months after surgery.

Data collection

Demographic and clinical data such as age,
affected side, medical history, etc. were record-
ed. Surgical data such as operation time (from
skin incision to end of skin closure), hospital
stay, intraoperative blood loss, postoperative
length discrepancy of lower extremities, etc.
were recorded. The Harris hip score (HHS) was
determined before and after surgery, and dur-
ing follow-up.

In the first X-ray examination after surgery, the
initial locations of the femoral stem and ace-
tabular prosthesis and the matching of femoral
stem and medullary cavity were assessed
according to the method proposed by Teloken
et al. [17]. The distance between the apex of
the lesser trochanter and medial apex of the
femoral stem was measured using the method
by Phillips et al. [18].

The matching between femoral stem and med-
ullary cavity was determined by measuring the
ratio of the width of the prosthesis over the
width of medullary cavity using the method by
Kim et al. [19], where a satisfactory matching
referred to a ratio >80% in the anteroposterior
film and >70% in the lateral X-ray. Position of
the acetabular prosthesis was determined
according to the method by Hirakawa et al.
[20], where the horizontal and vertical distanc-
es as well as the abduction angle of the acetab-
ular prosthesis were recorded.

Follow-up

Patients underwent annual follow-up. HHS,
complications, reoperation, and death were
recorded. Anteroposterior pelvic and lateral hip
joint X-rays were observed by two experienced
physicians, and correlated to the HHS. Com-
plications were defined as any medical event
arising from the surgery including hip osteoar-
thritis, dislocation of hip joint, intraoperative
and postoperative periprosthetic fracture, pros-
thetic loosening, deep vein thrombosis, severe
prosthetic deformation or even failure, superfi-
cial or deep infections, etc. Non-surgery-related
complications such as urinary tract infection,
lung infection, and cerebral infarction were not
considered. Superficial infection in the hip area
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was defined as “no evidence showing that the
infection extended to the periprosthetic area”,
while deep infection in the hip area was defin-
ed as “periprosthetic infection”. Reoperation
included reoperation due to acetabular osteo-
arthritis, loosening, infection, dislocation, and
postoperative periprosthetic fracture. Follow-
up ended with death or reoperation of hip
joints.

Follow-up X-rays were compared with the initial
X-rays, and the changes in the locations of fem-
oral stem and acetabular prosthesis, hetero-
topic ossification, acetabular liner wear as well
as wear and osteolysis of acetabular bone were
recorded. The stability of the femoral prosthe-
sis was determined using the Engh criteria [21]:
bone ingrowths and no prosthesis subsidence
(stem subsidence referred to a reduction of 5
mm of the distance between the apex of the
lesser trochanter and medial apex of femoral
stem) without or less hardening lines in pros-
thetic area. Stable fiber fixation referred to the
presence of <1 mm periprosthetic radiolucent
lines that were continuous and parallel to the
prosthesis while there was no progressive dis-
placement. Instable prosthesis meant that
there was conclusive evidence showing pro-
gressive prosthetic subsidence, or presence of
new varus and valgus, or appearance of sepa-
ration of porous surface or prosthetic fracture.

The stability of the acetabular prosthesis was
determined using the Kawamura criteria [22].
The stable fiber fixation referred to no displace-
ment of the acetabular cup, and presence of <1
mm radiolucent lines. Possible loosening
referred to no loosening of acetabular cup, but
presence of discontinuous >2 mm progressive
radiolucent lines. Clear loosening referred to
displacement of acetabular cup or presence of
continuous >2 mm radiolucent lines or fracture
of screws.

Polyethylene linear wear was measured using a
method proposed by Martell et al. [23]. The
vector displacement of the femoral head rela-
tive to the acetabular center was measured to
determine the size and direction of the articular
surface wear. The osteolysis referred to the
presence of progressively aggravated radiolu-
cent lines or cavitating region in the prosthesis-
bone interface, and the Gruen femoral partition
and Delee acetabular partition were assessed.

IntJ Clin Exp Med 2017;10(5):7911-7920



Efficacy and safety of BH vs. THR

Eligible patients (N=113)

v

Recruited patients (N=76)

Results

Characteristics of the pa-
tients

Figure 1. Patient

flowchart. Figure 1 presents the study

‘ flowchart. A total of 76 pa-

tients were enrolled in the

l lv study between June 2000

Bipolar hemiarthroplasty Total hip replacement and November 2009, 38 in
(N=38) (N=38) each group. Table 1 presents

{

'

the characteristics of the pa-

1-year follow-up
HHS: 88.8+4.5

1-year follow-up
HHS: 89.5+4.9

tients. There were 27 males
and 49 females, with a mean
age of 75.9+0.7 years, and

{

I}

including 34 cases of left hip

5-year follow-up
HHS: 82.8+11.7
Death: N=7
Periprosthetic fracture: N=3
Acetabular osteoarthritis: N=3

S-year follow-up
HHS: 82.8+11.7
Death: N=5
Periprosthetic fracture: N=2
Hip joint dislocation: N=1

and 42 cases of right hip.
There were three main rea-
sons for neglected femoral
neck fracture: 13 cases were
undiagnosed as femoral neck
fracture after injury, 48 cases

Heterotopic ossification was scored using
Brooker grading [24]. Grade |: bone island in
soft-tissues. Grade II: osteophyte in proximal
pelvis or femur, with a spacing of >1 cm. Grade
Ill: osteophyte in proximal pelvis or femur, with
a spacing of <1 cm. Grade IV: ankylosed hip.

Patients were visited at home if they were
unwilling to travel to the hospital. Meanwhile,
information was also collected in case of death
during follow-up to determine the exact cause
of death and its relation with hip surgery.

Outcomes

The primary outcome was hip joint function
according to the HHS. The secondary outcomes
were operation time, blood loss, and compli-
cations.

Statistical analysis

Data were managed and analyzed using SPSS
17.0 (IBM, Armonk, NY, USA). Continuous data
are presented using means * standard devia-
tion and were analyzed using the Student t-test
for intergroup differences and using the paired
t-test for intragroup testing. Categorical vari-
ables are present as frequencies and were ana-
lyzed using the Fisher’s exact test. Two-sided
P-values <0.05 were considered significant.
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refused immediate surgical

treatment, and 15 cases
failed to visit the hospital timely after injury.
The mean time of neglected femoral neck frac-
ture (from injury to surgery) was 46.0+10.6
(range 30-74) days. All patients had various
degrees of weight-loading walking before sur-
gery. There was no difference between the two
groups for the characteristics of the patients.

Table 2 presents the surgical data. The mean
shortening of the affected limb was 1.8 (range
0.8-3.2) cm. There was no difference in postop-
erative hospital stay. Blood loss was signifi-
cantly greater in the total hip replacement
group (247+109 vs. 148+90 ml, P<0.001), and
the operation time was longer (107+18 vs.
72+18 min, P<0.001). (Data were shown in
Supplementary Table 1: original data).

HHS score

There was no difference in the mean HHS
before surgery and at 1 year (P=0.91 and
P=0.51, respectively). The HHS was significant-
ly higher, and therefore better, at 5 years in the
total hip replacement group (87.6x4.0 vs.
82.8+11.7, P=0.029) (Table 3).

Complications

During follow-up, 12 patients died, seven in the
bipolar hemiarthroplasty group and five in the
total hip replacement group. No patients under-
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Table 1. Characteristics of the patients

Bipolar hemiarthroplasty Total hip replacement  t value or

(N=38) (N=38) chi-square P

Mean age (years) (range) 75.45+6.52 (60-84) 76.16+6.53 (60-86) 0.475 0.683
Gender (%), M/F 11/27 (29%) 16/22 (42%) 0.231
Affected hip (%) left/right 14/24 (37%) 20/18 (53%) 0.166
Average shortening of the affected limb (cm) (range) 1.39+0.91 (0-2.8) 1.47+0.85 (0-3) 0.377 0.707
Time from injury to surgery (days) 45.95+10.17 (31-67) 46.05+11.17 (30-74) 0.613 0.966
Smoking (yes) 9 (24%) 11 (29%) 0.271 0.602
Drinking (yes) 10 (26%) 16 (42%) 2.1 0.147
Reason for delayed treatment 0.84 0.656

Did not visit hospital at injury 5 (13%) 8 (21%)

Delayed diagnosis 25 (66%) 23 (61%)

Refused surgical treatment 8 (21%) 7 (18%)
Comorbidities*, n 2.213 0.778

0 4 (11%) 6 (16%)

1 12 (32%) 14 (37%)

2 17 (45%) 16 (42%)

3 4 (11%) 2 (5%)

>3 1 (3%) 0

*Comorbidities include diabetes, hypertension, coronary heart disease, cerebral infarction, chronic bronchitis.

Table 2. Surgical data

Bipolar hemiarthroplasty Total hip replacement

(N=38) (N=38) tvalue P

Intraoperative blood loss (ml) (range)
Operation time (min) (range)
Hospital stay (day) (range)

Postoperative length discrepancy in lower extremities (cm) (range)

147.631£89.73 (50-300)  247.11+109.02 (150-500) 4.343  <0.001

71.84+18.32 (45-100)
10.42+1.75 (7-14)
0.78+0.44 (0-1.5)

107.11+£17.84 (80-140) 8.499 <0.001
11.16+£2.06 (8-16) 1.68 0.097
0.85+0.48 (0-1.8) 0.729  0.469

Table 3. Harris hip score before and after surgery

ture and surgery (51, 62 and

Bipolar hemiar-  Total hip repla

67 days) was above the mean

HHS throplasty (N=38) cement (N=38)
Before surgery 27.63x7.71 27.74+7.51
1 year after surgery 88.79+4.51 89.50+4.89
5 years after surgery  82.81+11.74 87.64+3.99

tvalue P suffered from acetabular os-
0.063 0.910 teoarthritis at 38 months, 46
0.658 0.512 months and 52 months after
2144 0.029 hemiarthroplasty, manifested

HHS: Harris hip score.

went revision surgery. At the last follow-up, nine
patients (11.8%) suffered from hip complica-
tions, 6 cases in the bipolar hemiarthroplasty
group and 3 cases in the total hip replacement
group, and eight underwent reoperation. There
was no case of loosening or infection.

In the bipolar hemiarthroplasty group, three
patients suffered from periprosthetic femoral
fracture due to falling, at 5 weeks, 14 months,
and 26 months after surgery, respectively. All
were able to walk after 12 weeks after treat-
ment. Three cases whose time between frac-
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as hip pain when walking. The
treatment approaches were
femoral prosthesis preserva-
tion, femoral head change, and acetabular
replacement, respectively.

In the total hip replacement group, three
patients suffered from complications. There
were two cases of periprosthetic femoral frac-
tures, both were able to walk at 12 weeks after
treatment. There was one case of recurrent dis-
location of hip joint, 2-3 times annually after
surgery. It was suspected to be associated with
a large acetabular angle. The patient under-
went acetabular revision and femoral head

IntJ Clin Exp Med 2017;10(5):7911-7920
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Table 4. Complications

Bipolar hemiarthroplasty Total hip replacement

Complications (N=38) (N=38) t value or chi-square P
Periprosthetic infection 0 0

Prosthetic loosening 0 0

Dislocation of hip joint 0 1

Periprosthetic fracture 3 2

Acetabular osteroarthritis 3 -—

All cause death* 7 5 0.400 0.529
Total number 13 8 1.650 0.199

*No deaths were related to the hip joint fracture.

Figure 2. A typical case of total hip replacement. From left to right: before surgery, 1 year after surgery, and 6.8
years after surgery. The patient was a 70-year-old female, who fell down while walking. The patient underwent right

total hip replacement.

replacement at 3 years, and did not suffer from
dislocation anymore (Table 4).

Imaging

Among the 76 patients, 64 underwent central
fixation, 11 underwent vagus fixation, and one
underwent valgus fixation. The femoral pros-
thetic matching was satisfactory in 72 cases,
and the abduction angles of the acetabular
prosthesis were satisfactory in all cases.

At the last follow-up in survivors, no patient
showed prosthetic loosening or heterotopic
ossification at imaging. Among the 31 survivors
in the bipolar hemiarthroplasty group, acetabu-
lar wear occurred in three cases, and radiolu-
cent lines appeared in the proximal femur in
four cases, in the distal femoral prosthesis in
one case, and in the central area in one case,
which were absent in the first postoperative
X-ray. Osteolysis was found in the proximal
femur in one case.
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Among the 33 survivors in the total hip replace-
ment group, no acetabular linear wear was
found, and eight cases showed radiolucent
lines in the acetabular region, six in the proxi-
mal femur, and one in the central area, which
were absent in the first postoperative X-ray. Two
cases presented osteolysis in the proximal
femur.

Among the 12 deaths, follow-up was no shorter
than 2 years and bone ingrowths were found in
all cases. No case suffered from prosthetic
loosening, heterotopic ossification, acetabular
wear, or osteolysis. Four patients showed radio-
lucent lines in the proximal femur (one and
three cases in the bipolar hemiarthroplasty and
total hip replacement groups, respectively).

Typical cases

Figure 2 presents the imaging of a typical case
that underwent total hip replacement. The
patient was a 70-year-old female who fell down
while walking. At that time, she did not visit the

Int J Clin Exp Med 2017;10(5):7911-7920
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Figure 3. A typical case of bipolar hemiarthroplasty. From left to right: before surgery, after surgery, and 5 years after
surgery. The patient was a 81-year-old female, who had a fall. The patient underwent left bipolar hemiarthroplasty.

hospital and stayed at home for 16 weeks, and
then visited the hospital due to right hip pain
when walking. X-ray revealed right femoral neck
fracture, osteoporosis, smooth fracture end,
large space of fracture end, femoral neck
absorption, and displacement of femur to the
proximal end. The patient underwent right total
hip replacement.

Figure 3 presents the imaging of a typical case
that underwent bipolar hemiarthroplasty. This
was a female patient aged 81 years old who vis-
ited to her local hospital due to left hip pain
after falling and was diagnosed with a left hip
soft tissue injury. However, she still could walk
on her own. Sixty days after injury, the patient
felt unbearable pain in her left hip and visited
our hospital. The X-ray examination showed a
left femoral neck fracture, fracture end absorp-
tion and proximal femoral displacement. Left
artificial femoral head replacement surgery
was performed in our hospital. The location of
the femoral prosthesis was good in the first
X-ray examination after surgery. The obvious
subsidence of femoral prosthesis and degen-
eration of acetabular bone were not observed
during the reexamination at the fifth year after
surgery.

Discussion

Four treatment options are available for new
femoral neck fracture: internal fixation, unipolar
or bipolar hemiarthroplasty and total hip
replacement. A recent meta-analysis showed
that the mortality and hip infection rate were
not significantly different between total hip
replacement and bipolar hemiarthroplasty in
patients with new femoral neck fracture [25].
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Although the dislocation rate was higher after
total hip replacement, the HHS was higher and
the risk of reoperation was lower. The incidence
of complications, mortality, reoperation rate,
and function showed that although the cost of
total hip replacement is higher due to the addi-
tional acetabular prosthesis and longer opera-
tion time, total hip replacement is the most
economic and effective treatment available at
present [26, 27].

However, neglected femoral neck fractures dif-
fer from new femoral neck fractures because
these fractures often show symptoms and
signs such as pain, limping, limb shortening,
imaging manifestations of osteoporosis, femo-
ral neck absorption and nonunion or even isch-
emic necrosis of femoral head, as well as path-
ological manifestations of fracture, cataphra-
cted shedding, or even cartilage necrosis on
the cartilage’s surface. Therefore, different
treatment approaches are often necessary.

For neglected femoral neck fracture in patients
younger than 60 years, treatments with inter-
nal fixation, intertrochanteric valgus osteotomy,
non-vascularized fibular graft, vascularized
bone graft, and autologous bone and marrow
transplantation are likely to achieve satisfacto-
ry clinical efficacy [11, 28-30]. However, pati-
ents aged >60 years present a higher rate of
bone nonunion and ischemic necrosis of the
femoral head, leading to a higher risk of reop-
eration after surgery.

In the present study, clinical efficacy of neglect-
ed femoral neck fracture treatment in patients
aged =60 years old were similar between bipo-
lar hemiarthroplasty and total hip replacement.

IntJ Clin Exp Med 2017;10(5):7911-7920
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However, the bipolar hemiarthroplasty tended
to wear the cartilago acetabularis over time,
affecting the efficacy and requiring re-oper-
ation.

In the present study, there was no patient suf-
fering from loosening or infection, while five
patients suffered from postoperative peripros-
thetic femoral fractures. Among them, four
cases had Vancouver B1 fractures due to mild
trauma including one case treated with traction
and three with open reduction and fixation.
Another case had a Vancouver B2 fracture and
underwent long-stem femoral prosthetic revi-
sion plus fixation, and achieved good healing.
Patients with periprosthetic femoral fracture
are usually frail and suffering from osteoporo-
sis. The increasing incidence of periprosthetic
femoral fracture observed after hip arthroplas-
ty is likely due to expanding indications for hip
arthroplasty and increased aging of popula-
tions [31].

Although uncemented prostheses (the CORAIL
stem) were selected in all cases in the present
study, the use of cemented or uncemented
prostheses in the treatment of femoral neck
fracture is still controversial. Some studies sug-
gest that the advantages of cemented prosthe-
sis are to reduce postoperative thigh pain,
aseptic loosening, and incidence of peripros-
thetic fracture [32, 33]. However, some sur-
geons believed that uncemented prostheses
tend to eliminate cement-related complications
and mortality, reduce operation time, and
thereby reduce the postoperative complica-
tions [34, 35]. A randomized controlled trial by
Langslet et al. [36] showed that the 5-year clini-
cal efficacy of femoral neck fracture with unce-
mented and cemented arthroplasty was satis-
factory, and that the hip function score as well
as the probability of periprosthetic fractures
were higher in uncemented arthroplasty. How-
ever, a recent case-control study has shown
that the CORAIL stem presented comparable
clinical efficacy and mortality with cemented
stems, with significantly reduced operation
time, incidence of complications, and reopera-
tion rate including the incidence of peripros-
thetic femoral fracture [37].

The advantages of this randomized controlled
study were that all surgeries were performed by
the same surgeon, and that the clinical results
and imaging were observed by the same group
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of researchers. However, the present trial suf-
fers from some limitations. Indeed, there might
be detection bias by the observers while review-
ing imaging data. Although the intraoperative
blood loss was calculated, the total blood loss
and blood transfusion in the perioperative peri-
od were not included. Finally, the trial was not
blinded and the sample size was relatively
small, which were likely to cause bias.

In summary, for elderly patients (=60 years old)
with neglected femoral neck fracture, total hip
replacement had better hip function and lower
risk of reoperation compared with bipolar
hemiarthroplasty.
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