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Abstract

Background Displaced femoral neck fractures usually are

treated with hemiarthroplasty. However, the degree to

which the design of the implant used (cemented or unce-

mented) affects the outcome is not known and may be

therapeutically important.

Questions/purposes In this randomized controlled trial,

we sought to compare cemented with cementless fixation in

bipolar hemiarthroplasties at 5 years in terms of (1) Harris

hip scores; (2) femoral fractures; (3) overall health out-

comes using the Barthel Index and EQ-5D scores; and (4)

complications, reoperations, and mortality since our earlier

report on this cohort at 1-year followup.

Methods We present followup at a median of 5 years

after surgery (range, 56–65 months) from a randomized

trial comparing a cemented hemiarthroplasty (112 hips)

with an uncemented, hydroxyapatite-coated hemiarthro-

plasty (108 hips), both with a bipolar head. Results were

previously reported at 1-year followup. Harris hip scores,

Barthel Index, and EQ-5D scores were assessed by one

research nurse and one orthopaedic surgeon. Complications

and reoperations were determined by chart review and

radiographs examined by three orthopaedic surgeons. Sixty

patients (56%) had died in the cemented group and 63

(60%) in the uncemented group. Respectively, three and

two patients (2.7% and 1.9%) were completely lost to

followup.

Results Harris hip scores at 5 years were higher in the

uncemented group than in the cemented group (86.2 versus

76.3; mean difference 9.9; 95% confidence interval [CI],

1.9–17.9). The prevalence of postoperative periprosthetic

femoral fractures was 7.4% in the uncemented group and

0.9% in the cemented group (hazard ratio [HR], 9.3; 95%

CI, 1.16–74.5). Barthel Index and EQ-5D scores were not

different between the groups. Between 1 and 5 years, we

found no additional infections or dislocations. The mor-

tality rate was not different between the groups (HR, 1.2;

95% CI, 0.82–1.7).
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Conclusions Both arthroplasties may be used with good

medium-term results after displaced femoral neck frac-

tures. The uncemented hemiarthroplasty may result in

higher hip scores but appears to carry an unacceptably high

risk of later femoral fractures.

Level of Evidence Level I, therapeutic study. See the

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

Many types of arthroplasties are used to treat displaced

fractures of the femoral neck in the elderly [1]. There is

some evidence of inferior short-term results with decreased

mobility and pain when using an uncemented implant, but

the diversity of implants used in clinical trials represents a

problem [19].

The purpose of this two-center randomized equiva-

lence trial was to compare a hemiarthroplasty using a

well-documented cemented femoral stem [7, 12] with a

hemiarthroplasty using a well-documented hydroxyapatite-

coated proximal press-fit uncemented implant [9, 23, 26].

When we evaluated results of this trial at 1 year, we found

comparable outcomes between the two groups for all

outcome measures studied [5], and, specifically, the

mean Harris hip score was equivalent between the

groups at 3 months and 1 year; the duration of surgery

and intraoperative blood loss were less in the unce-

mented group (Table 1). Because few studies have

followed randomized hip fracture cohorts up to 5 years,

there are limited data on late complications and implant

longevity.

We therefore called in patients from our earlier ran-

domized trial [5] at a median followup of 5 years to

compare cemented with cementless fixation in bipolar

hemiarthroplasties in terms of (1) Harris hip scores; (2)

femoral fractures; (3) overall health outcomes using the

Barthel Index and EQ-5D score; and (4) complications,

reoperations, and mortality since our earlier report on this

cohort at 1-year followup [5].

Patients and Methods

This prospective, randomized equivalence trial was per-

formed at two hospitals; results previously were reported at

1 year [5]. One hundred fifty fractures were included at a

district hospital and 80 fractures were included at a uni-

versity hospital from September 2004 to August 2006. Two

hundred twenty-three patients (75% women, mean age at

fracture 83 years) were randomized. They were followed at

3 and 12 months and now after 5 years. As previously

described [5], patients aged 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. Exclusion criteria were being unfit for

arthroplasty according to the anesthesiologist on call, pre-

vious symptomatic hip pathology such as osteoarthritis,

fracture caused by malignant disease, patients with ongoing

infectious disease, and patients who were unable to walk

before the fracture. Randomization was performed sepa-

rately for the two hospitals using a computer random

number generator with permuted blocks of five. Allocation

was undertaken by the surgeon on call using sealed,

numbered, opaque envelopes. All patients who were able to

Table 1. Characteristics during and after surgery for patients according to treatment*

Variable Cemented Uncemented Mean difference or

relative

risk (95% CI)

p value

Perioperative details

Mean (SD) time from admission to surgery (hours) 21.9 (18.3) (n = 112) 19.1 (14.4) (n = 108) 2.8� (�1.6 to 7.1) 0.22

Mean (SD) duration of surgery (minutes) 82.6 (19.8) (n = 112) 70.2 (19.3) (n = 108) 12.4� (7.2–17.6) \ 0.001

Mean (SD) length of surgical incision (cm) 14.1 (2.72) (n = 100) 13.6 (2.60) (n = 97) 0.47� (�0.28 to 1.22) 0.22

Main surgeons [ 3 years’ experience with procedure 72 (64) (n = 112) 60 (56) (n = 108) 0.86 (0.70–1.08) 0.22

Mean (SD) intraoperative blood loss (mL) 390 (183.7) (n = 111) 300 (171.9) (n = 108) 89� (42–137) \ 0.001

Mean (SD) postoperative drainage blood loss (mL) 220 (147.3) (n = 105) 233 (157.3) (n = 101) 12.5� (�54.4 to 29.3) 0.56

Mean (SD) total blood loss (mL) 598 (278) (n = 111) 521 (265) (n = 107) 77� (4.6–149.6) 0.037

Hospital stay

Received blood transfusion while admitted 47 (42) (n = 111) 36 (34) (n = 106) 0.80 (0.57–1.13) 0.21

Mean (SD) hospital stay (days) 7.8 (4.11) (n = 109) 8.4 (9.02) (n = 106) 0.62� (�2.49 to 1.26) 0.52

Figures are numbers (percentages) of patients unless stated otherwise; * number (n) varies because some information was missing for some

patients; �mean difference; CI = confidence interval.
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provide informed consent did so. Patients who were not

able to give their informed consent because of cognitive

impairment were included if it was considered to be in their

best interest after consultation with their family. The pro-

tocol was approved by the regional ethics committee.

Sample size calculation was conducted using the

equivalence criterion [22]. Sixty hips in each group were

required to show that the mean Harris hip score was the

same in both groups with a power of 95% assuming a

common SD of 15 and that a difference in means of less

than 10 points was unimportant using a two-sided alpha set

to 0.05. Equivalence would be demonstrated if the entire

two-sided 95% confidence interval for the mean difference

in Harris hip score between the groups lied within the

equivalence margin of �10 to 10 points. To allow for

mortality and loss to followup, 230 hips were included.

Of the 402 intracapsular femoral neck fractures admitted

to the two hospitals, 247 were eligible for inclusion and

230 fractures in 223 patients were recruited (Fig. 1). Seven

patients were included with both hips; 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 cemen-

ted group and seven in the uncemented group (Fig. 1),

leaving 112 and 108 hips in the respective groups for the

per-protocol analyses.

At 5 years, 61 patients (54%) had died in the cemented

group, two (1.9%) withdrew from the trial, and three

(2.7%) were completely lost to followup. In the unce-

mented group, 62 patients (57%) had died, three (2.8%)

withdrew from the trial, and two (1.9%) were completely

lost to followup. All remaining patients were invited to a

followup visit (Fig. 1). New radiographs were obtained of

the patients visiting the outpatient clinic. Those who were

unable or unwilling to come were visited in their home or

nursing home or interviewed by telephone. Telephone

interviews were supplemented with information from

health personnel and family members whenever possible.

The EQ-5D interviews were not conducted by telephone or

for patients with impaired mental function.

At baseline, the groups were similar (Table 2).

Thirty-six surgeons performed a median of five opera-

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

hemiarthroplasty with either a cemented femoral stem

(Spectron; Smith & Nephew, Memphis, TN, USA) (Fig. 2)

or an uncemented femoral stem (Corail; DePuy/Johnson

and Johnson, Leeds, UK) (Fig. 3). The cemented stem is a

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

Its proximal one-third is grit-blasted. The distal part is

smoother and a centralizer is attached to its tip. The

uncemented stem is a grit-blasted titanium alloy stem with

a proximal press-fit design entirely plasma sprayed with

hydroxyapatite. All patients received the appropriate

28-mm cobalt-chromium head from the same manufacturer

as the stem. The same bipolar head was used in both groups

(Mobile Cup; DePuy/Johnson and Johnson). Surgery was

performed through a posterior approach in all patients with

the patient in a lateral decubitus position using spinal

anesthesia. A third-generation cementing technique was

used for the cemented stems [16]. All patients were given

2 g preoperative intravenous cephalothin and a further

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 carried out all the procedures with no changes in the

departmental routines connected to the study. Early

mobilization was encouraged in all patients with weight-

bearing as tolerated in both groups.

Hip function was rated with the Harris hip score [6, 10]

ranging from 0 to 100 points covering a maximum of 44

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

points for ROM and absence of deformity. The primary

outcome was the Harris hip score after 5 years. The Barthel

Index (BI) was used to rate ability to perform activities of

daily living (ADL) [6, 15]. The BI comprises 10 items

about basic ADL: feeding, grooming, bathing, dressing,

bowel care, bladder care, toilet use, ambulation, transfers,

and stairclimbing. The score range of the chosen BI is from

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

patient-assessed EQ-5D [4, 6]. We used the EQ-5D index

score (range 0 [death] to 1 [best possible health]) as well as

the EQ-5D visual analog scale ranging from 0 (worst

possible health) to 100 (best possible health) [2].

Data at a median of 5 years after surgery (range, 56–

65 months) were collected from Spring 2009 until Summer

2011. All data were collected by one trained research nurse

(MF) and one orthopaedic surgeon (EL). The research

personnel were not 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 [22]. The

patients representing protocol deviations at the beginning

of the trial were not included in the previous publication [5]

(Fig. 1), and only one of these patients was alive at 5 years.

Therefore, we were not able to include an intention-to-treat

analysis. For the equivalence analysis, we used the two-

sided confidence interval approach [22]. We used the two-

tailed Fisher’s exact test for dichotomous variables and

t-tests for numerical variables. Levene’s test was used to

assess the equality of variances between the groups. Where

there was a significant difference in variance, or if equiv-

alence was not found, the nonparametric Mann-Whitney U

test was used. For mortality and postoperative peripros-

thetic femoral fractures, we used Kaplan-Meier analyses

for survival curves and Cox regression analyses for
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Femoral neck fractures presented to the 
hospitals during the trial period (n = 402) 

Did not meet inclusion criteria (n = 155) 
-Aged <70 (n = 58) 
-Undisplaced fracture (n = 79) 
-Unable to walk (n = 5) 
-Pathological fracture (malignant disease) (n = 3) 
-Ongoing infectious disease (n = 7) 
-Symptomatic osteoarthrosis (n = 3) 

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

Completely lost to followup (n = 3) 
Results presented (n = 109) 
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, operated with internal 
fixation (n = 2) 
-Myocardial infarction prior to surgery, surgeon 
decided to use an uncemented prosthesis (n = 1) 

Operated 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 concent prior to surgery (n = 1) 
-Unfit for arthroplasty, operated 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) 

Operated according to protocol (n = 108) 

Completely lost to followup (n = 2) 
Results presented (n = 106) 
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 

Followup at 5 years (n = 112)  
-Outpatient clinic (n = 29) 
-Nursing home-/home visit (n = 8) 
-Telephone (n = 9) 
-Withdrawn from trial (n = 2) 
-Lost to followup (n = 3)
-Died (n = 61) 

Followup at 5 years (n = 108) 
-Outpatient clinic (n = 35) 
-Nursing home-/home visit (n = 5) 
-Telephone (n = 1) 
-Withdrawn from trial (n = 3) 
-Lost to followup: (n = 2) 
-Died (n = 62)  

Fig. 1 The diagram shows the recruitment and flow of femoral neck fractures during the study.
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calculation of hazard ratios (HRs). Given the number of

patients analyzed at 5 years and the observed SDs, the

power of the equivalence test with a 10-point equivalence

margin and a two-sided alpha set to 0.05 was 68% for our

main end point, Harris hip score (Table 3).

Results

At 5 years, the Harris hip score was higher in the unce-

mented group than in the cementless group (86.2 versus

76.3; mean difference 9.9; 95% confidence interval [CI],

1.9–17.9) (Fig. 4). Levene’s test showed unequal variance

between the groups at 5 years (p = 0.040). However, the

Mann-Whitney U test still showed a significant difference

for Harris hip score in favor of the uncemented group

(p = 0.027). This was in contrast to our results at 3 months

and 1 year, when they were equivalent between the groups.

There were more postoperative femoral fractures in the

uncemented group than in the cemented group. The total

number of postoperative femoral fractures was one (0.9%)

in the cemented group and eight (7.4%) in the uncemented

group (HR, 9.3; 95% CI, 1.16–74.5; p = 0.035) (Fig. 5).

Three of these fractures, all in the uncemented group,

occurred after our previous study at 1 year [5]. A total of

four patients, all in the uncemented group, had experienced

a traumatic periprosthetic fracture that needed surgery.

There were no differences between the groups on the

functional outcomes tools at 5 years (Barthel Index and

EQ-5D; Table 3). There were no differences in ability to

walk, use of analgesics, or place of living.

Between 1 and 5 years, we found no additional infec-

tions or dislocations, and the 5-year mortality rate was not

different between the groups (HR, 1.2; 95% CI, 0.82–1.7;

p = 0.38) (Fig. 6). Mortality at 5 years was 56% in the

cemented group and 60% in the uncemented group. Also, at

5 years, we found one patient in the cemented group with

severe acetabular erosion. The total number of reoperations

for any reason was seven (6.3%) in the cemented group and

11 (10.2%) in the uncemented group (relative risk, 1.6; 95%

CI, 0.66–4.05; p = 0.33).

Discussion

Hemiarthroplasty is the most commonly used treatment for

displaced femoral neck fractures in the elderly. Although the

number of randomized trials is increasing, there are still

problems with diversity of implants that are studied, short

Table 2. Baseline and demographic characteristics of patients

according to treatment

Variable Cemented

(n = 112)

Uncemented

(n = 108)

Mean (SD) age at fracture (years) 83.4 (5.68) 83.0 (6.29)

Women 87 (78) 80 (74)

ASA Group I or II 47 (42) 47 (44)

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

Mean (SD) 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 SD in parentheses, or as number

of hips, with percentage in parentheses; ASA = American Society of

Anesthesiologists.

Fig. 2 A series of radiographs shows the Spectron cemented bipolar hemiarthroplasty at four time intervals.
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followup time, and interpretation of functional results versus

reoperation and, maybe most important, rates of subsequent

fractures [18, 19, 24]. The aim of this study was to examine

whether the uncemented femoral stem used in this trial

would perform similarly to the cemented hemiarthroplasty

after 5 years. We specifically studied differences in Harris

hip scores, femoral fractures, overall health outcomes,

complications, reoperations, and mortality.

The difference in Harris hip score should be interpreted

with caution, because the sample size was low at 5 years.

It is conceivable that had even a few patients with lower

scores been available for followup, our findings may have

been different; we believe, therefore, that our finding that

the Harris hip score favored the uncemented group should

be interpreted cautiously. Although our primary functional

outcome measure, Harris hip score after 5 years, was

higher in the uncemented group, we performed a per-

protocol analysis in this study; hip scores may not have

been higher in an intention-to-treat analysis, particularly if

more patients representing crossover protocol deviations

were alive and available for followup. Because the ori-

ginal trial was designed to show equivalence and not

superiority, the 10 patients representing protocol devia-

tions (Fig. 1) were not followed and not reported at 1 year

[5] and therefore were not included in our followup at

5 years. There were three protocol deviations in the

cemented group and seven in the uncemented group

(Fig. 1). If we had planned an intention-to-treat trial from

the beginning, one patient in the cemented group would

have had an uncemented implant and two would have had

an internal fixation. In the uncemented group, four would

have had a cemented implant and two would have had an

internal fixation. For an intention-to-treat versus per-pro-

tocol comparison, we would have to compare an analysis

with these patients in their original group for the inten-

tion-to-treat analysis with the presented per-protocol

analysis. As a result of the high mortality in this small

group of nine patients, we do not know if there would be

a difference in Harris hip score or not in an intention-to-

treat analysis. Because the result of the per-protocol

analysis is slightly below 10 points and the CI is wide

with a lower margin of only 1.9, we believe that it is

likely that an intention-to-treat analysis would show that

this difference is not statistically significant.

In the most recent Cochrane report on arthroplasties for

proximal femoral fractures, the authors conclude that there

is reasonable evidence to indicate that cemented prostheses

will reduce pain and result in improved mobility. However,

they also state that it is possible that these differences may

not exist for a hydroxyapatite-coated uncemented prosthe-

sis. They also conclude that trials of older hemiarthroplasties

like Thompson and Austin Moore are of less relevance today

[19]. In addition, there were methodology issues with sev-

eral trials regarding concealment of allocation, short

followup, and small numbers of patients. Another reported

problem was that the level of comparison is questionable,

because different types of prostheses were used in the

cemented and uncemented groups and may differ in other

aspects than the use of cement. The long-term results of the

cemented stem used in this trial have been reported to be

lower than other cemented stems [3].

In the previously published report of this trial, we found

no difference in complications between the two groups [5].

However, at 5 years, the number of subsequent femoral

Fig. 3 A series of radiographs shows the Corail uncemented bipolar hemiarthroplasty at four time intervals.
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fractures was higher in the uncemented group. This is

consistent with findings from a registry study of over

11,000 patients, which found that uncemented hemi-

arthroplasties had a 2.1 times increased risk of a

reoperation compared with cemented prostheses [8]. This

increased risk was mainly caused by revisions for peri-

prosthetic fracture and aseptic loosening. A total of 75.5%

of the uncemented femoral stems in this register trial was

the same implant as in our trial. The same study reported a

higher perioperative mortality rate and perioperative

complications in the cemented group, but this reversed with

longer observation time [8]. A recent randomized con-

trolled trial comparing an Exeter cemented (Stryker

Orthopaedics, Mahwah, NJ, USA) and a Zweymüller

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

Outcome measure Cemented Uncemented Mean difference or relative

risk (95% CI)

p value

Mean (SD) Harris hip score

Baseline 82.4 (16.3) (n = 112) 84.6 (15.1) (n = 108) 2.3� (�1.9 to 6.4) 0.29

At 3 months 70.9 (18.5) (n = 99) 72.1 (19.7) (n = 90) 1.2� (�4.3 to 6.7) 0.67

At 1 year 78.9 (15.7) (n = 90) 79.8 (17.6) (n = 77) 0.9� (�4.2 to 6.0) 0.73

At 5 years 76.3 (20.9) (n = 41) 86.2 (14.1) (n = 37) 9.9� (1.9–17.9) 0.027§

Number (%) with 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 1 year 45 (50) (n = 91) 48 (62) (n = 77) 1.34 (0.94–1.91) 0.12

At 5 years 25 (60) (n = 42) 26 (68) (n = 38) 1.28 (0.71–2.32) 0.49

Mean (SD) EQ-5D index score

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

At 1 year 0.68 (0.23) (n = 56) 0.61 (0.32) (n = 57) �0.08� (�0.18 to 0.03) 0.15

At 5 years 0.64 (0.35) (n = 35) 0.73 (0.25) (n = 36) �0.08� (�0.06 to 0.23) 0.26

Mean (SD) EQ-5D visual analogue scale

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

At 1 year 61 (17.7) (n = 61) 65 (20.1) (n = 60) 3.6� (�3.2 to 10.4) 0.30

At 5 year 65 (19.7) (n = 35) 65 (16.9) (n = 36) 0.19� (�8.5 to 8.9) 0.97

Number (%) 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 1 year 59 (65) (n = 91) 59 (77) (n = 77) 1.18 (0.97–1.44) 0.13

At 5 years 26 (63) (n = 41) 30 (79) (n = 38) 1.25 (0.94–1.66) 0.15

Number (%) 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 1 year 68 (75) (n = 91) 63 (82) (n = 77) 1.10 (0.93–1.28) 0.35

At 5 years 31 (74) (n = 42) 28 (74) (n = 38) 1.00 (0.77–1.30) 1.00

Number (%) able to walk independently using any aids

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

At discharge� 88 (81) (n = 109) 80 (76) (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 1 year 87 (96) (n = 91) 71 (92) (n = 77) 0.96 (0.89–1.04) 0.52

At 5 years 34 (83) (n = 41) 36 (95) (n = 38) 1.14 (0.98–1.34) 0.16

* Number (n) varies because some information was missing for some patients. Values are expressed as mean with SD 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;
§p value of Mann-Whitney U test; CI = confidence interval.
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uncemented (Centerpulse, Zurich, Switzerland) hemiar-

throplasty showed a higher rate in the uncemented group of

both intraoperative fractures (7.5% versus 0%) and post-

operative fractures (15% versus 1.3%) within 2 years [24].

We found no differences in health-related quality of life

(BI and EQ-5D), and there were no differences in ability to

walk, use of analgesics, or place of living. This does not

support the difference found in Harris hip score and indi-

cates that the most important finding in this trial is the

increased risk of femoral fractures in the uncemented group.

Also, we do not know of any other trial showing superior

clinical results using uncemented hemiarthroplasties for

femoral neck fractures.

Few national healthcare systems have issued guidelines

for the treatment of hip fractures. The England and Wales

National Institute for Health and Clinical Excellence

(NICE) published its first guidance on hip fracture

Fig. 5 The survival curve with 95% CIs shows the cemented and

uncemented hemiarthroplasties with postoperative periprosthetic

femoral fracture as the endpoint, censored for death.

Fig. 4 The graph shows the mean difference of Harris hip score

between the two groups at 3 and 12 months. Error bars indicate 95%

CIs. Tinted area indicates zone of equivalence, defined as ± 10 points

(D). At 3 months and at 1 year, both CIs lie wholly inside of the zone

of equivalence and include zero. This shows that the results in the

uncemented group were equivalent but not superior to the cemented

group. At 5 years, the CI lies wholly above zero, showing that the

results in the uncemented group were superior to the cemented group.

Fig. 6 The survival curve with 95% CIs shows the patients with

cemented and uncemented hemiarthroplasties with death as the end

point. Seven patients were included with both hips and are only

included with their first hip in the mortality analysis.
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management in June 2011, specifically stating that a well-

proven femoral stem should be used and that it should be

cemented [17, 25].

The reported risk of cement-related death is low but not

negligible [8, 11, 13, 20, 21]. Whereas some uncemented

hemiarthroplasties have shown equivalent clinical results as

cemented counterparts, an increased risk of subsequent

fractures is evident. The risk of periprosthetic fractures may

also differ between cemented femoral stems with different

designs [14]. Further studies of specific stem designs of both

cemented and uncemented hemiarthroplasties are needed.

The uncemented hemiarthroplasty used in this trial may

result in higher hip scores but not in higher overall health

outcomes using the BI and EQ-5D scores. However, the

uncemented hemiarthroplasty appears to carry an unacceptably

high risk of later femoral fractures that was not apparent at

1 year. We still recommend performing hemiarthroplasties

using femoral stems that have performed well in THAs, but as

the evidence favoring the use of cemented stems is increasing

as a result of increased fracture risk throughout the lifetime of

uncemented prostheses, we recommend using a cemented stem

for treatment of displaced femoral neck fractures in patients

aged 70 years or older.
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