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Abstract

Background Displaced femoral neck fractures frequently

are treated with bipolar hemiarthroplasties. Despite the

frequency with which bipolar hemiarthroplasty is used to

treat these fractures, there are few long-term data.
Questions/purposes We sought to evaluate (1) the

cumulative incidence of revision for any reason of bipolar

hemiarthroplasties at 20 years, and the proportion of

patients who lived more than 20 years who still have the

prosthesis in situ from the index arthroplasty, (2) the

cumulative incidence of aseptic loosening at 20 years, and

(3) the Harris hip score of the surviving patients at long

term.

Methods We performed 376 cemented bipolar hemi-

arthroplasties for displaced femoral neck fractures in 359

patients between 1976 and 1985. At a minimum of fol-

lowup of 20 years (mean, 24 years; range, 20–31 years),

339 of 359 patients (94%) were deceased, leaving 20

patients in the study group. Of those, one patient was

confirmed to be lost to followup and two others had

radiographic followup only. Three hundred fifty-nine

patients (99.2%) (376 of the original 379 hips) were fol-

lowed until death, revision of the hemiarthroplasty, or for

at least 20 years (of clinical followup). Bipolar hemi-

arthroplasty was performed for displaced femoral neck

fractures. Cemented fixation was the standard of care

between 1976 and 1985 at our institution. The mean age of

the patients at the time of surgery was 79 years (range, 60–

99 years). The cumulative incidence of revision, estimated

with death as a competing risk, and radiographs were

evaluated for signs of aseptic loosening by a surgeon not

involved in the clinical care of the patients. Clinical

function was evaluated with the Harris hip score. The mean

age of the patients at the time of surgery was 79 years.

Results The 20-year cumulative incidence of revision for

any reason was 3.5% (95% CI, 1.6%–5.3%). Of the 20

patients who survived more than 20 years, seven had the

implant intact. The 20-year cumulative incidence of revi-

sion for aseptic loosening was 1.4% (95% CI, 0.2%–2.6%).

The mean Harris hip score in patients who were still living

and patient who did not have revision surgery was 63 ± 22,

however 13 of the 20 patients had undergone revision

surgery.

Conclusions The long-term survivorship of bipolar

hemiarthroplasty prostheses used to treat displaced femoral

neck fractures in the elderly was high, and the procedure

can be considered definitive for the majority of elderly

patients with a femoral neck fracture. In this series, 6%
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(20 patients, 339 of 359) of the patients survived more than

20 years after treatment of a femoral neck fracture with a

bipolar hemiarthroplasty. Of those, 35% (seven of 20)

survived with their index prosthesis in situ.

Level of Evidence Level IV, therapeutic study.

Introduction

Displaced femoral neck fractures are common injuries,

which are increasing in prevalence [2]. In elderly patients,

the fractures often are treated with unipolar or bipolar

hemiarthroplasty or THA [5, 7, 12, 16, 24]. Studies have

shown satisfactory short- to mid-term results of bipolar

hemiarthroplasties in terms of survival and generally high-

validated outcomes scores in elderly patients with femoral

neck fractures [5, 7, 12]. However, there are few studies

regarding long-term implant performance and survivorship

in this patient population [22, 25].

Controversy exists regarding the relative merits of

hemiarthroplasty versus THA for patients with displaced

femoral neck fractures, with some data supporting

improved function in selected patients treated with THA [1,

3, 4, 6, 8, 10, 13, 17, 18, 26]. It is important to understand

short- and mid-term clinical results and the long-term

likelihood of reoperation or revision of two commonly

used treatment options, THA and bipolar hemiarthroplasty

[12, 18, 26].

The purpose of the current study was to evaluate (1) the

cumulative incidence of revision for any reason of bipolar

hemiarthroplasty at 20 years, and the proportion of patients

who lived more than 20 years who still have the index

prosthesis in situ, (2) the cumulative incidence of aseptic

loosening at 20 years, and (3) the Harris hip score of the

surviving patients at long term.

Patients and Methods

The study group included all patients who had a cemented

bipolar hemiarthroplasty, at one institution, for an acute

displaced intracapsular femoral neck fracture. The study

included 376 cemented bipolar hemiarthroplasties for dis-

placed femoral neck fractures in 359 patients between 1976

and 1985. At a minimum followup of 20 years (mean, 24

years; range, 20–31 years), 339 of 359 patients (94%) had

died, leaving 20 patients in the study group. Of those, one

patient was confirmed to be lost to followup, and two

others had radiographic followup only. The mean age of

patients who were living and who did not have revision

surgery was 91 years (range, 88–96 years). Three hundred

fifty-nine patients (99.2%) (376 of the original 379 hips)

were followed until revision surgery or for at least 20 years

(of clinical followup). The mean followup for patients who

died was 6 years (range, 0–23 years). The mean age of the

patients at the time of surgery was 79 years (range, 60–99

years). Patient information was collected prospectively for

all patients and entered in an institutional total joint reg-

istry. Institutional review board approval was obtained

before initiation of the study.

The operative approach was anterolateral in 286 (76%),

posterior in 73 (19%), and transtrochanteric in 17 (5%)

procedures. The following stems were used: Bateman stem

(3M, St Paul, MN, USA) in 214 cases; Omnifit stem in 74

cases (formerly Osteonics, now Stryker, Mahwah, NJ,

USA); Harris Design-2 stem (formerly Howmedica, now

Stryker) in 62 cases; Harris Precoat stem (Zimmer, War-

saw, IN, USA) in 19 hips; Austin-Moore straight stem

(3M) in four hips, and 60/32 stem (Zimmer) in three hips.

Bipolar hemiarthroplasty was performed for displaced

femoral neck fractures. During the study period no

unipolar hemiarthroplasties were performed. Exclusion

criteria were pathologic fractures, nonunions, or prior

failed open reduction and internal fixation. Cemented

fixation was the standard of care between 1976 and 1985

at our institution.

The following bipolar component designs were used:

Bateman component (3M) in 276 cases, UHR component

(formerly Osteonics, now Stryker) in 76 cases, Bi-Articular

component (Zimmer) in 14 cases, and Bi-Centric compo-

nent (formerly Howmedica, now Stryker) in 10 cases.

Clinical followup was performed routinely at 1, 2, and 5

years, and every 5 years thereafter, and patients were as-

sessed using the Harris hip score. When patients could not

be evaluated in person, a questionnaire was used and

patients were asked to send radiographs.

Acetabular protrusio and cartilage erosion were evalu-

ated as described by LaBelle et al. [15]. In brief, acetabular

cartilage erosion was assessed by measuring the change of

thickness of the acetabular cartilage compared with the

postoperative radiograph [15]. Femoral component loos-

ening was assessed on radiographs by measuring

radiolucencies at the cement-bone or prosthesis-cement

interface following the methods of Gruen et al. [9].

Statistical Methods

The cumulative incidence was estimated using a competing

risk analysis where death was considered the competing

risk for free of revision for wear or mechanical failure, free

of revision for aseptic loosening, free of any revision, and

free of reoperation. The association of patient factors with

the risk of revision was assessed using Cox proportional

hazards regression. The alpha level was set at 0.05 for

statistical significance.
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Results

The 20-year cumulative incidence of revision for any rea-

son was 3.5% (95% CI, 1.6%–5.3%) (Fig. 1), and the 20-

year cumulative incidence of any reoperation was 4.3%

(95% CI, 2.2%–6.9%). Seven of the 20 patients who sur-

vived more than 20 years had the implant intact.

The 20-year cumulative incidence of revision for aseptic

femoral component loosening was 1.4% (95% CI, 0.2%–

2.6%). The 20-year cumulative incidence of revision for

articular cartilage wear was 1.4% (95% CI, 0.2%–2.5%)

(Table 1). Age at operation (p = 0.22), sex (p = 0.14), and

operative approach (p = 0.64) were not predictors of

implant survivorship. Of patients who were alive and those

without revision surgery at last followup, two had less than

1-mm acetabular cartilage erosion. Otherwise, no living

patients showed evidence of cartilage wear, and none of the

femoral components had evidence of loosening.

The mean Harris hip score in patients who were living

and those without revision surgery was 63 ± 22; however,

as mentioned previously, 13 of the 20 patients had under-

gone revision surgery.

Discussion

Femoral neck fractures are among the leading causes of

mortality and disability and their prevalence is expected to

increase [2]. Treatment options include THA and bipolar

hemiarthroplasty [2, 12, 18, 26]. The optimal surgical

treatment of displaced femoral neck fractures is still

debated. There is lack of knowledge regarding the long-

term implant performance and survivorship in elderly

patients with displaced femoral neck fractures treated with

bipolar hemiarthroplasty.

Therefore, the purpose of our study was to evaluate the

long-term durability of bipolar hemiarthroplasties in

elderly patients. The 20-year cumulative incidence of

revision for any reason was 3.5% using a competing risk

analysis, where death was considered the competing risk.

The procedure can be considered definitive for the life of

the majority of elderly patients with a femoral neck

fracture.

Our study has some limitations. First, we included only

cemented femoral components. During the period of index

surgery between 1976 and 1985, the cemented bipolar

hemiarthroplasty was the standard of care for displaced

femoral neck fractures for the elderly and patient with low

demands. No unipolar components were used during the

study period for the indication of a displaced femoral neck

fracture. Developments in implant fixation techniques have

led to the use of uncemented stems in hemiarthroplasties,

although studies have shown advantages in the survival

with cemented femoral components for this elderly cohort

[6, 18, 26, 27]. Second, our intention was not to compare

cemented bipolar hemiarthroplasties with THAs. Although

we report Harris hip scores, we did not collect more in-

depth patient-reported outcomes scores. As this is a final

followup report at 20 years after the index surgery, the

patient cohort consisted of few patients who did not have

revision surgery and few living patients; however, to our

knowledge, this study has the largest patient cohort with

the longest followup for this commonly performed proce-

dure for this common diagnosis.

To our best knowledge, this study is the first regarding a

competing risk model of cemented bipolar hemiarthro-

plasty at 20 years. The results presented can serve as a

benchmark for comparison to components with cementless

fixation, which are more commonly used today. In this

study, we present the long-term implant survivorship of

376 bipolar hemiarthroplasties, all performed for displaced

intracapsular femoral neck fractures, in contrast to studies

that report short- or mid-term results. At 20 years, the

cumulative incidence of revision for any reason was only

3.5%, where death was considered a competing risk. This

inherently indicates that deep periprosthetic infection was

not a major concern in this elderly cohort. This may be

related to the use of antibiotic-loaded bone cement. Of the

patients who survived more than 20 years after the index

surgery, 35% had an unrevised component in situ. Com-

parable studies do not report on the outcome for patients

who are living and those who have not undergone revision

surgery [6, 11, 15, 20]. LaBelle et al. [13] reported a 10%

Fig. 1 The graph shows the cumulative incidence of revision when

patient death was considered as a competing risk (20-year rate =

3.5%).

Table 1. Summary of the 20-year cumulative incidence rates

Reason for revision 20-year survival

rate (%)

95% CI

Articular cartilage wear 1.4 0.2%–2.5%

Aseptic femoral component loosening 1.4 0.2%–2.6%

Any revision 3.5 1.6%–5.3%

Any reoperation 4.3 2.2%–6.9%
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implant failure rate at 7 years in 128 cemented bipolar

hemiarthroplasties. An analysis of the Hospital Episode

Statistics database of England found an implant survival

rate of 98% after 4 years in 3866 patients undergoing

hemiarthroplasty [1]. Gjertsen et al. [6] found survival rates

of 97% at 5 years in 8639 patients with cemented bipolar

hemiarthroplasties from the Norwegian Arthroplasty

Register.

Complementing our survivorship investigation, a

detailed radiologic analysis was performed. The radio-

graphic data showed that the implants continued to

function well mechanically at long-term followup in the

few remaining patients. Because some studies of bipolar

hemiarthroplasties are registry-based, they do not include a

radiographic analysis [6, 12, 13, 19].

The Harris hip score was 63 in patients who are alive

and who have not had revision surgery (n = 7). Harris hip

scores were not reported in numerous studies [6, 11, 15, 20,

27] after bipolar hemiarthroplasty. However, Ritter et al.

[23] showed an age-related decline of the Harris hip score

for THA of 0.88 points per year even when patients

otherwise were doing well. Keeping in mind the mean age

of living patients and those without revision surgery

(91 years), the relatively low Harris hip score can be

explained by the age-related disability of the individuals.

Studies comparing two different types of surgical treatment

(eg, bipolar vs unipolar hemiarthroplasty) found reasonable

results regarding recovery of ambulatory status and activities

of daily living for patients with bipolar hemiarthroplasties

[14, 21].

At 20 years followup, we found the survivorship of

bipolar hemiarthroplasties for displaced femoral neck

fractures were good. Patients living more than 20 years

after the index surgery have a high risk of undergoing

revision surgery. However, the cemented bipolar hemi-

arthroplasty is a definitive treatment option for the elderly

patient in the majority of cases.
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