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Abstract Hemiarthroplasty is the most commonly used

treatment for displaced femoral neck fractures in the

elderly. There is limited evidence in the literature of

improved functional outcome with cemented implants,

although serious cement-related complications have been

reported. We performed a randomized, controlled trial in

patients 70 years and older comparing a cemented implant

(112 hips) with an uncemented, hydroxyapatite-coated

implant (108 hips), both with a bipolar head. The mean

Harris hip score showed equivalence between the groups,

with 70.9 in the cemented group and 72.1 in the unce-

mented group after 3 months (mean difference, 1.2) and

78.9 and 79.8 after 12 months (mean difference, 0.9). In

the uncemented group, the mean duration of surgery was

12.4 minutes shorter and the mean intraoperative blood loss

was 89 mL less. The Barthel Index and EQ-5D scores did

not show any differences between the groups. The rates of

complications and mortality were similar between groups.

Both arthroplasties may be used with good results after

displaced femoral neck fractures.

Level of Evidence: Level I, therapeutic study. See the

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

Hemiarthroplasty is the most common treatment for dis-

placed fractures of the femoral neck in the elderly [3] and

is associated with better functional outcome and fewer

reoperations than internal fixation [12, 30]. A large number

of prostheses have been used, and no definite conclusions

have been made regarding which type of arthroplasty is

preferred [29].

There is some evidence of inferior short-term results,

with decreased mobility and more pain when using an

uncemented implant, and concerns regarding fixation

problems with uncemented stems in osteoporotic bone have

been raised. This may be the result of the inferior method of

fixation or the design of the prosthesis [21, 29]. One ran-

domized comparison of an hydroxyapatite (HA)-coated

implant and a conventional uncemented implant showed

better functional results with the HA-coated prosthesis [25],

and we are unaware of any randomized trials comparing

hemiarthroplasties using uncemented HA-coated implants

with cemented implants for treatment of femoral neck

fractures. An arthroplasty using a cemented implant may be

associated with increased mortality compared with an

arthroplasty using an uncemented implant [8, 24, 31, 32].

The mechanisms involved are not fully understood but

involve cardiorespiratory disturbances caused by venous
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and pulmonary embolization of bone marrow contents and

methylmethacrylate particles [5, 6, 8, 11, 32, 36, 39]. An

uncemented implant may be associated with design-specific

complications such as stress shielding, thigh pain, and a

higher risk of periprosthetic fracture [1, 23].

Whether a specific type of hemiarthroplasty using an

uncemented implant could yield the same clinical results as

a hemiarthroplasty using a cemented implant for treatment

of displaced femoral neck fractures is unclear. The purpose

of this two-center randomized equivalence trial was to

compare a hemiarthroplasty using a well-documented

cemented implant [13, 19] (Fig. 1) with a hemiarthroplasty

using a well-documented HA-coated proximal press-fit

uncemented implant [16, 35] (Fig. 2), with the following

three research aims: (1) Will any differences in intraoper-

ative events be detectable? (2) Are there any differences in

functional outcome and quality of life at 3 months and

1 year or are the results equivalent? (3) Are the rates of

postoperative morbidity and mortality similar between the

two groups?

Materials and Methods

This prospectively randomized trial was performed at two

hospitals, one a district general hospital and one a

university hospital. Recruitment was from September 2004

to August 2006. We included 150 fractures at the first

hospital from September 2004 to July 2006 and 80 frac-

tures at the second hospital from September 2005 to

August 2006. Patients 70 years or older who were admitted

to one of the two participating hospitals with a displaced

intracapsular femoral neck fracture were eligible for

inclusion. Patients who were unfit for arthroplasty

according to the anesthesiologist on call, had previous

symptomatic hip disease such as osteoarthritis, had fracture

caused by malignant disease, had ongoing infectious dis-

ease, or were unable to walk before the fracture were

excluded. Randomization was performed separately for the

two hospitals using a computer random number generator

with permuted blocks of five. Allocation was done by the

surgeon on call using sealed, numbered, opaque envelopes.

All patients who were able to provide informed consent did

so. Patients who were not able to provide informed consent

because of cognitive impairment were included if it was

considered to be in their best interest after consultation

with their family. The protocol was approved by the

regional ethics committee.

Using the equivalence criterion [33], 60 hips in each

group were required to have a power of 95% to show the

mean Harris hip score (HHS) is the same in both groups,

assuming a common standard deviation of 15 and a dif-

ference in means of 10 points or less is unimportant using a

Fig. 1 A radiograph shows the SpectronTM cemented bipolar

implant.

Fig. 2 A radiograph shows the Corail1 uncemented bipolar implant.
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two-sided alpha set to 0.05. To allow for some mortality

and loss to followup, we decided to include 230 hips.

Of the 390 patients with 402 intracapsular femoral neck

fractures admitted to the two hospitals, 239 patients (247

fractures) were eligible for inclusion and we recruited 223

patients (230 fractures) (Fig. 3). Seven patients with both

hips were included; five were included with one hip in

each group, one with both hips in the cemented group, and

one with both hips in the uncemented group. There were

three protocol violations in the cemented group and seven

in the uncemented group (Fig. 3), leaving 112 and 108

hips in the respective groups for the per-protocol analyses.

All patients were invited to followups in an outpatient

clinic. Those who were unable or unwilling to attend

followups were visited in their home or nursing home or

interviewed by telephone. Visits to nursing homes were

accompanied by a mobile radiographic unit when possible.

Telephone interviews were supplemented with informa-

tion from health personnel and family members whenever

possible. One patient withdrew from the trial after the

3-month followup, and one patient in each group was

followed up by telephone only. No patients were com-

pletely lost to followup. The EQ-5D interviews were not

conducted by telephone or for patients with impaired

mental function. At baseline, the groups were similar

(Table 1).

Thirty-six surgeons performed a median of five opera-

tions each (range, 1–17). Patients underwent a bipolar

Femoral neck fractures seen in patients at the 
hospitals during the trial period (n = 402) 

Did not meet inclusion criteria (n = 155) 
-Younger than 70 years (n = 58) 
-Undisplaced fracture (n = 79) 
-Unable to walk (n = 5) 
-Pathologic fracture (malignant disease) (n = 3) 
-Ongoing infectious disease (n = 7) 
-Symptomatic osteoarthritis (n = 3) 

Not included (n = 17) 
-Refused to participate (n = 9) 
-Surgeon on call did not attempt to include (n = 4) 
-Outside hospital catchment area (n = 4) 

Completely lost to followup (n = 0) 

Results presented (n = 112) 

Excluded from analysis on the basis of 
protocol deviations (n = 3) 

Followup at 3 months (n = 112) 
-Outpatient clinic (n = 86) 
-Nursing home visit (n = 6) 
-Home visit (n = 6) 
-Telephone (n = 1) 
-Lost to followup (n = 0) 
-Died (n = 13) 

Cemented (n = 115) 
Protocol deviations (n = 3): 
-Unfit for arthroplasty, treated with internal fixation 
(n = 2) 
-Myocardial infarction before surgery; surgeon 
decided to use an uncemented prosthesis (n = 1) 

Had surgery according to protocol (n = 112) 

Followup at 3 months (n = 108) 
-Outpatient clinic (n = 82) 
-Nursing home visit (n = 5) 
-Home visit (n = 5) 
-Telephone (n = 1) 
-Lost to followup (n = 0) 
-Died (n = 15) 

Uncemented (n = 115) 
Protocol deviations (n = 7): 
-Withdrew consent before surgery (n = 1) 
-Unfit for arthroplasty; treated with internal fixation 
(n = 2) 
-Correct stem size not available; converted to 
cemented arthroplasty (n = 1) 
-Unable to achieve stability of stem; surgeon 
converted to cemented prosthesis (n = 2) 
-Fracture extended distally in the femur; converted 
to cemented prosthesis (n = 1) 

Had surgery according to protocol (n =108) 

Completely lost to followup (n = 0) 

Results presented (n = 108) 

Excluded from analysis on the basis of 
protocol deviations (n = 7) 

Allocation

Analysis

Randomized (n = 230)

Followup at 12 months (n = 112) 
-Outpatient clinic (n = 72) 
-Nursing home visit (n = 10) 
-Home visit (n = 6) 
-Telephone (n = 3) 
-Withdrawn from trial (n = 1) 
-Lost to followup (n = 0)
-Died (n = 20)

Followup at 12 months (n = 108) 
-Outpatient clinic (n = 58) 
-Nursing home visit (n = 9) 
-Home visit (n = 6) 
-Telephone (n = 4) 
-Lost to followup (n = 0) 
-Died (n = 31) (in 30 patients) 

Followup

Fig. 3 The flowchart shows

recruitment and flow of patients

with femoral neck fractures dur-

ing the study.
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hemiarthroplasty with either a cemented femoral stem

(SpectronTM; Smith & Nephew, Inc, Memphis, TN) (Fig. 1)

or an uncemented femoral stem (Corail1; DePuy Interna-

tional Ltd, Leeds, UK) (Fig. 2). The cemented stem is a

straight, collared stem made of a cobalt-chromium alloy. Its

proximal third is grit-blasted. The distal part is smoother

and a centralizer is attached to its tip. The uncemented stem

is grit-blasted titanium alloy with a proximal press-fit

design entirely plasma sprayed with HA. All patients

received a 28-mm cobalt-chromium head and the same

bipolar head (Mobile Cup; DePuy). The arthroplasties were

performed through a posterior approach with the patient in a

lateral decubitus position using spinal anesthesia. A third-

generation cementing technique was used for the cemented

stems [28]. All patients were given 2 g preoperative intra-

venous cefalotin and an additional three doses the first 16

hours after the operation. All patients received 5000 IU

low-molecular-weight heparin subcutaneously daily for at

least 7 days. The surgeons on call performed all procedures

with no changes in the departmental routines connected to

the study. Early mobilization was encouraged in all patients

with weightbearing as tolerated.

Hip function was rated with the HHS [17, 18, 40], which

ranges from 0 to 100 points covering a maximum of 44

points for absence of pain, 47 points for function, and 9

points for range of motion and absence of deformity. The

primary outcome was the HHS after 12 months. The

Barthel Index (BI) was used to rate ability to perform

activities of daily living (ADL) [26]. The BI comprises 10

items about basic ADL: feeding, grooming, bathing,

dressing, bowel care, bladder care, toilet use, ambulation,

transfers, and stair climbing. The total score range of the BI

is from 0 to 20. Health-related quality of life was rated by

the patient-assessed EQ-5D (EuroQol) [10]. We used the

EQ-5D index scores and the EQ-5D visual analog scale

ranging from 0 (worst possible health) to 100 (best possible

health) [7]. Walking ability, living arrangements, and use

of analgesics were registered. Complications and reopera-

tions were noted.

Data were collected at four times: at admission, at

1 week or at discharge, and at 3 and 12 months. The sur-

geon on call collected data during admission. Surgical

details were recorded by the operating surgeon. Two

trained research nurses at each hospital collected data at

discharge from the hospital and at 3- and 12-month fol-

lowups either in the outpatient clinic or via house call or

visit to a nursing home. The research nurses were blinded

to the intervention.

To minimize the risk of falsely concluding equivalence,

all analyses were conducted on a per protocol basis; that is,

participants not operated on according to the allocated

treatment were not included in the analysis [33]. We used

the two-tailed Fisher’s exact test for dichotomous variables

and t tests for HHS, EQ-5D index score, and analyses of

continuous variables.

Results

The duration of surgery and intraoperative blood loss were

less in the uncemented group (Table 2). There were no

differences in length of surgical incision, need for blood

transfusions, postoperative blood loss (closed suction

drainage), or length of hospital stay. There was one intra-

operative fracture of the greater trochanter requiring

cerclage wiring in the uncemented group. In addition, an

undisplaced femoral fracture at the distal tip of the pros-

thesis was revealed on the postoperative radiographs in the

same patient and one additional patient in the uncemented

group. Both were treated nonoperatively with no additional

complications. In the cemented group, one displaced peri-

prosthetic fracture was revealed on the postoperative

radiographs and subsequently was treated with open

reduction and plate fixation.

None of the three functional outcome scales, HHS, BI,

and EQ-5D, showed any differences between the groups

(Table 3). For HHS, the results were equivalent (Fig. 4).

There were no differences in ability to walk, use of anal-

gesics, or place of living.

Complications were distributed equally between the

groups (Tables 4, 5). Seven patients in the cemented group

and eight in the uncemented group needed one or more

reoperations (range, 1–3). There were no intraoperative

deaths, but there were four postoperative deaths within 72

hours; one patient in the cemented group experienced a

severe decrease in blood pressure during the cementing

procedure and died within 24 hours owing to an acute

myocardial infarction. Another patient in the cemented

group experienced cardiac arrest during wound closure and

died of a myocardial infarction within 72 hours. One

Table 1. Baseline and demographic characteristics of patients

according to treatment*

Variable Cemented

(n = 112)

Uncemented

(n = 108)

Age at fracture (years) 83.4 (5.68) 83.0 (6.29)

Women 87 (78%) 80 (74%)

American Society of

Anesthesiologists Group I or II

47 (42%) 47 (44%)

Living in own home 77 (69%) 76 (70%)

Preoperative Harris hip score 82.4 (16.29) 84.6 (15.05)

Able to walk without any aid 56 (50%) 59 (55%)

Previously recognized cognitive failure 26 (23%) 28 (26%)

* Values are expressed as mean, with standard deviation in paren-

theses, or as number of hips, with percentage in parentheses.
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patient in each group died of respiratory failure within 72

hours. The 1-year mortality was similar in the two groups,

with 29% in the uncemented group and 19% in the

cemented group (relative risk [RR], 1.54; 95% confidence

interval [CI], 0.94–2.54; p = 0.11). The 2-year mortality

rate also was similar, with 30% in the cemented group

and 34% in the uncemented group (RR, 1.16; 95% CI,

0.78–1.72; p = 0.56).

Discussion

Hemiarthroplasty is the most commonly used treatment for

displaced femoral neck fractures in the elderly. There is

limited evidence in the literature of improved functional

outcome with cemented implants, although serious cement-

related complications have been reported. The aim of our

study was to examine whether the uncemented femoral

stem used in this trial would perform similarly to the

cemented stem in short- to midterm followup. We specif-

ically studied differences in intraoperative events,

functional outcome, and health-related quality of life at

3 months and 1 year of followup, and postoperative mor-

bidity and mortality.

The results in this study should be interpreted with

caution as a comparison of any cemented and uncemented

hemiarthroplasties. This trial does not have the statistical

power to address the potential adverse effects of cement,

Table 3. Functional outcomes in patients according to allocated treatment*,�

Outcome measure Cemented Uncemented Mean difference or

relative risk (95% CI)

p Value

Harris hip score

Baseline 82.4 (16.3) (n = 112) 84.6 (15.1) (n = 108) 2.26� (-1.9–6.4) 0.29

At 3 months 70.9 (18.5) (n = 99) 72.1 (19.7) (n = 90) 1.18� (-4.3–6.7) 0.67

At 12 months 78.9 (15.7) (n = 90) 79.8 (17.6) (n = 77) 0.89� (-4.2–6.0) 0.73

Barthel Index of 19 or 20

Baseline 59 (53%) (n = 112) 58 (54%) (n = 108) 1.02 (0.77–1.36) 0.89

At discharge (7 days) 8 (7%) (n = 109) 14 (14%) (n = 104) 1.07 (0.98–1.17) 0.18

At 3 months 44 (44%) (n = 100) 45 (50%) (n = 90) 1.12 (0.86–1.47) 0.47

At 12 months 45 (49%) (n = 91) 48 (62%) (n = 77) 1.34 (0.94–1.91) 0.12

EQ-5D index score

At 3 months 0.64 (0.26) (n = 73) 0.58 (0.30) (n = 70) -0.06� (-0.15–0.34) 0.21

At 12 months 0.68 (0.23) (n = 56) 0.61 (0.32) (n = 57) -0.08� (-0.18–0.03) 0.15

EQ-5D visual analog scale

At 3 months 60 (17.7) (n = 78) 62 (22.4) (n = 68) 2.3� (-4.2 to 8.9) 0.49

At 12 months 61 (17.7) (n = 61) 65 (20.1) (n = 60) 3.6� (-3.2–10.4) 0.30

Living in own home

Baseline 77 (69%) (n = 112) 76 (70%) (n = 108) 1.02 (0.86–1.22) 0.89

At discharge§ 4 (4%) (n = 109) 5 (5%) (n = 106) 1.29 (0.36–4.66) 0.75

At 3 months 66 (66%) (n = 100) 61 (68%) (n = 90) 1.03 (0.84–1.26) 0.88

At 12 months 59 (65%) (n = 91) 59 (77%) (n = 77) 1.18 (0.97–1.44) 0.13

Not in need of any pain medication

Baseline 90 (80%) (n = 112) 90 (83%) (n = 108) 1.04 (0.92–1.18) 0.60

At discharge§ 6 (6%) (n = 109) 5 (5%) (n = 106) 0.86 (0.27–2.72) 1.00

At 3 months 60 (60%) (n = 100) 54 (60%) (n = 90) 1.00 (0.79–1.26) 1.00

At 12 months 68 (75%) (n = 91) 63 (82%) (n = 77) 1.10 (0.93–1.28) 0.35

Able to walk independently using any aids

Baseline 112 (100%) (n = 112) 108 (100%) (n = 108)

At discharge§ 88 (81%) (n = 109) 80 (75%) (n = 106) 0.94 (0.81–1.08) 0.41

At 3 months 94 (94%) (n = 100) 82 (91%) (n = 90) 0.97 (0.89–1.05) 0.58

At 12 months 87 (96%) (n = 91) 71 (92%) (n = 77) 0.96 (0.89–1.04) 0.52

* Number (n) varies because some information was missing for some patients; �values are expressed as mean, with standard deviation in

parentheses, or as number of hips, with percentage in parentheses; �mean difference; §data collected at discharge from hospital or as close to 7

days as possible; 95% CI = 95% confidence interval.
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and we did not find any indications of differences between

the groups related to cementing, including mortality. The

incidence of serious cement-related complications has been

reported to be low [32], and a trial examining this would

require several thousand patients. This limitation of the

study also applies to potential differences in complications

related to stem design, including periprosthetic fractures

and difficulties with stem fixation during surgery as expe-

rienced in three hips in this trial, which also may be related

to the experience of the surgeon. One long-term followup

trial with this uncemented stem with excellent results has

been published [35], and the Norwegian Arthroplasty

Register shows a very low revision rate [16]. Large register

studies may be needed to assess whether the implants used

in this study have different risks of periprosthetic fractures.

The primary functional outcome measure, HHS after

1 year, was equivalent between the two groups. The

duration of surgery and intraoperative blood loss were less

in the uncemented group. There currently are no published

results suggesting one type or brand of cemented bipolar

implant used for hemiarthroplasty is superior to another.

We believe most well-documented femoral stems used

with a bipolar head would yield similar results. Using a

stem with good results in patients with osteoarthritis is a

safe choice given the abundance of high-quality studies of

femoral stems used for THA. Implants that are marketed

for fracture treatment only often lack this kind of docu-

mentation and traditionally have not been included in large

arthroplasty registers.

The Cochrane report on arthroplasties for proximal

femoral fractures discusses the problems with the diversity

of implants used in various clinical trials [29]. Categorizing

all hemiarthroplasties studied in the literature into either a

cemented or an uncemented group for analyses of func-

tional outcomes will inadvertently fail to address the

implications of the design of the prosthesis and the dif-

ferent methods and principles of fixation other than cement.

Excellent clinical results with several uncemented stems in

THA have been reported [14, 15, 22, 35, 38]. One series of

Fig. 4 The graph shows the mean difference in HHS between the two

groups at 3 and 12 months. The error bars indicate 95% confidence

intervals (CIs). The tinted area indicates the zone of equivalence,

defined as ± 10 points (D). Both CIs lie wholly inside the zone of

equivalence and include zero, indicating the results in the uncemented

group were equivalent but not superior to those in the cemented

group.

Table 4. Complications up to 12 months*

Complication Cemented (n = 112) Uncemented (n = 108)

Pneumonia 2 (1.8%) 3 (2.8%)

Dislocation 5 (4.5%) 5 (4.6%)

Deep venous thrombosis 0 (0%) 0 (0%)

Superficial (wound) infection 1 (0.9%) 0 (0%)

Pulmonary embolism 0 (0%) 0 (0%)

Fracture of the contralateral hip� 4 (3.7%) (n = 108) 6 (5.7%) (n = 105)

Deep infection 3 (2.7%) 1 (0.9%)

Intraoperative periprosthetic fracture 1 (0.9%) 2 (1.9%)

Postoperative periprosthetic fracture 1 (0.9%) 4 (3.7%)

Postoperative myocardial infarction not leading to death 1 (0.9%) 1 (0.9%)

Perioperative death (within 72 hours) 3�,§ (2.7%) 1 (0.9%)

Intraoperative severe decrease in blood pressure

during preparation of the femoral canal

2� (1.8%) 0 (0%)

Perioperative myocardial infarction leading to death 1�,§ (0.9%) 0 (0%)

Intraoperative cardiac arrest 1§ (0.9%) 0 (0%)

* All complications are counted so more than one may apply for each hip; values are expressed as number of hips, with percentage in

parentheses; �seven patients presenting with a fracture of the contralateral hip were included in the study with the second hip; the remaining three

did not have a displaced femoral neck fracture and were treated with internal fixation; �one patient had severe loss of blood pressure during the

cementing procedure and death within 24 hours of a myocardial infarction; §one patient experienced intraoperative cardiac arrest during wound

closure; successful resuscitation but died of an acute myocardial infarction within 72 hours.
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Table 5. Details of major complications and reoperations up to 12 months

Gender Age (years) Time of event

from index

operation (days)

Event Number of

reoperations

Time of death

from index

operation (days)

Cemented (n = 8)

Male 81 47 Fracture of the trochanter after new trauma; treated

nonoperatively

0 203

Female 76 20 Dislocation treated with open reduction, reaming of

the acetabulum, and exchange of the modular

head and the bipolar head

1 33

Female 87 Intraoperative periprosthetic fracture during

preparation of the femoral canal; discovered on

postoperative radiographs and treated with plate

fixation 5 days after index operation

1 Not dead

Female 88 21 Dislocation treated with open reduction, subsequent

redislocation next day, treated with conversion

THA with a cemented acetabular cup and a

posterior labrum augmentation device

2 Not dead

Female 84 12 Dislocation treated with open reduction; deep

infection and redislocation 24 days later treated

with open reduction and soft tissue débridement

and intravenous antibiotics; redislocation after 12

more days treated with a Girdlestone procedure

3 86

Female 86 41 Dislocation treated with closed reduction, repeated

after new dislocation 17 days later; subsequent

redislocation treated with conversion THA with

an antiluxation acetabular cup

1 Not dead

Female 81 17 Deep infection treated with soft tissue débridement

and intravenous antibiotics

1 Not dead

Male 79 7 Dislocation treated with closed reduction;

redislocation 5 days later treated with conversion

THA with an antiluxation acetabular cup; positive

intraoperative bacterial cultures, treated with

intravenous antibiotics; redislocation 34 days later

treated with a Girdlestone procedure

2 52

Uncemented (n = 11)

Male 81 6 Dislocation after 6 and 11 days; both times treated

with open reduction, second time with reaming of

the acetabulum

2 31

Female 90 18 Deep infection treated with soft tissue débridement,

intravenous antibiotics, and exchange of modular

and bipolar head

1 57

Female 88 1 Dislocation treated with closed reduction 0 8

Female 79 Intraoperative fracture of the trochanter treated with

cerclage wiring, and intraoperative fracture at the

distal tip of the prosthesis treated nonoperatively

0 Not dead

Male 91 36 Periprosthetic fracture after new trauma; treated

with revision hemiarthroplasty and cerclage

wiring

1 90

Female 85 Intraoperative fracture at the distal tip of the

prosthesis treated nonoperatively

0 Not dead

Female 84 80 Undisplaced fracture of the trochanter treated

nonoperatively; dislocation 26 days later treated

with conversion THA with a cemented acetabular

cup and a posterior labrum augmentation device

1 170

Female 79 80 Periprosthetic fracture after new trauma; treated

with plate fixation

1 339
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uncemented hemiarthroplasties using a proximal press-fit

design showed excellent results [2], but other results of

uncemented hemiarthroplasties, often using stems different

from those in THA, are more uncertain. The uncemented

Austin Moore prosthesis (Howmedica, Rutherford, NJ) is

commonly used [3], and several randomized trials included

in review articles include the results of this specific

implant. One randomized trial reported better results

regarding pain when using an uncemented HA-coated

implant in comparison to results with the Austin Moore

prosthesis [25]. Another randomized trial showed a low

HHS in the Austin Moore group when compared with THA

[34]. It also was reported that survival of the Austin Moore

prosthesis is inferior to that of cemented implants [9]. Even

so, it still is being defended as a treatment option for frail

elderly patients [27]. In contrast, one recent randomized

trial comparing an arthroplasty using a cemented ExeterTM

bipolar implant (Stryker UK Ltd, Newbury, UK) with THA

showed excellent functional outcomes in both groups [4].

Although the HHS was higher in the THA group, there was

no difference in the ADL or EQ–5D scores [4]. Although

these trials are not comparable, they strongly indicate dif-

ferent results in different types of hemiarthroplasties.

The costs of the implants used in our trial are compa-

rable, but both are more expensive than implants marketed

for fracture treatment only. This increased implant cost at

the index surgery must be weighed against the cost of

possibly poorer functional results and more revision

procedures.

Additional research should focus on specific types of

implants for treatment of femoral neck fractures. Recently

initiated hemiarthroplasty registers in Norway and Sweden

will acquire large numbers of patients and contribute

information regarding the choice of implant. With increased

life expectancies in most Western countries, the importance

of the longevity of implants for treatment of femoral neck

fractures should be appreciated; prostheses with high revi-

sion rates should be avoided. Possible differences in

acetabular wear between types of implants should be as-

sessed. The role of THA for treatment of femoral neck

fractures also should be addressed further, because there is

evidence of better results with THA in the subpopulation of

fit patients with little comorbidity [4, 20, 37].

For treatment of displaced femoral neck fractures, we

recommend performing hemiarthroplasties using femoral

stems that have performed well in THAs. Cemented and

uncemented prostheses used in this trial can be recom-

mended because they were equally good regarding

functional outcome and health-related quality of life, con-

trary to the generalized and limited published evidence. We

did not observe a difference in rare complications such as

periprosthetic fractures and cement-related complications.

The seeming advantages of shorter duration of surgery and

potentially less blood loss with the uncemented implant are

of little importance compared with the important findings

of equivalent functional results. Both implants may be used

with good results after displaced femoral neck fractures.
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