
ORIGINAL PAPER

Dislocation of hip hemiarthroplasty following posterolateral
surgical approach: a nested case–control study

Rami Madanat & Tatu J. Mäkinen & Mikko T. Ovaska &

Martti Soiva & Tero Vahlberg & Jussi Haapala

Received: 1 August 2011 /Accepted: 22 August 2011 /Published online: 20 September 2011
# Springer-Verlag 2011

Abstract
Purpose Hip hemiarthroplasty dislocation is a serious
complication in treatment of displaced intracapsular hip
fractures. We investigated factors associated with an
increased risk of dislocation after cemented hip hemi-
arthroplasty following the posterolateral approach.
Methods Between January 2002 and December 2008, 602
hip fractures were treated with cemented unipolar hip
hemiarthroplasty. A registry-based analysis was carried
out to determine the total number of hemiarthroplasty
dislocations in these patients. A control group of 96 patients
without dislocation was randomly selected. Logistic regres-
sion analysis was performed to evaluate clinical and
operative factors associated with dislocation.
Results Thirty-four patients (5.6%) experienced at least one
dislocation. Most were the result of a fall and occurred
within two months after surgery. There was a trend for
increased dislocation in patients who had been operated on

more than 48 hours after admission and in patients who had
a longer operative time. Smaller centre-edge angle and hip
offset were observed in patients with dislocation. Recurrent
dislocation was a significant problem, as 18 patients (62%)
experienced multiple dislocations.
Conclusions The risk of hemiarthroplasty dislocation
following the posterolateral surgical approach may be
reduced by prompt surgical treatment and fall prevention
in the early postoperative period. Patients with smaller
acetabular coverage seem more predisposed to dislocation
after the posterolateral approach and may be more suitable for
other surgical approaches.

Introduction

The treatment of choice for displaced fractures of the femoral
neck in elderly patients is hemiarthroplasty [1, 2]. The benefits
of this treatment modality are immediate full weight bearing
and decreased reoperation rate, which both reduce postoper-
ative morbidity rates [3]. Although rare, hemiarthroplasty
dislocation can lead to multiple hospital admissions and a
possible revision arthroplasty. Furthermore, early dislocation
is associated with an increased mortality rate [4, 5]. Hemi-
arthroplasty dislocation may be related to surgical approach,
patient-related factors and implant malpositioning, yet there
are several inconsistent findings in the literature with respect
to these predisposing factors [6–8]. An increased risk of
dislocation has been shown for the posterolateral surgical
approach compared with lateral approaches [6, 7, 9, 10]. This
increased risk may be reduced by posterior capsule repair and
short external rotator reattachment [11, 12]. In one study,
gender and mental impairment were shown to be signifi-
cant clinical risk factors for dislocation [5]. Failure to
achieve an anatomical offset, and excessive residual
femoral neck, may also influence the dislocation rate [5, 7].
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Although there is no consensus on the optimal surgical
approach, the posterior approach is still commonly used in
hip hemiarthroplasty despite the higher dislocation rate.
Previous studies focused primarily on evaluating predis-
posing factors for dislocation in the light of different
surgical approaches. Therefore, this study was designed to
determine the clinical and radiographic factors leading to an
increased risk of dislocation when using the posterolateral
approach in cemented hip hemiarthroplasty.

Materials and methods

Between January 2002 and December 2008, 575 consecutive
patients were treated in our department with a cemented
unipolar hemiarthroplasty for displaced femoral-neck
fracture. No other treatment modalities were used in this
patient group. Twenty-seven patients fractured both hips
during this period. Thus, the total number of hip fractures
was 602. A retrospective registry-based analysis was carried
out in December 2009 to determine the total number of
hemiarthroplasty dislocations in these patients. We identified
34 patients (5.6 %) who experienced at least one dislocation
(Fig. 1). Of the 34 patients with a dislocation, 31 were alive
at six months and 28 at one year after surgery. A control
group of 96 patients (approximately 1:3 ratio of cases to
controls) without a hemiarthroplasty dislocation was ran-
domly selected from the 575 patients. All control patients
were alive at least two years after hemiarthroplasty. The
study was approved by the local ethical committee.

Hemiarthroplasty was performed using the posterolateral
approach in all patients, as this is the standard technique in
our department. Furthermore, a single implant design with a
high-offset stem was used (LPP-EcoFit, Implantcast,
GmbH). As our hospital is a teaching hospital, surgery
was performed by a resident, a specialist, or both together.
After surgery, standard anteroposterior and lateral radio-

graphs were taken, and full weight bearing was started as
soon as possible. Clinical data regarding patient demo-
graphics, medical comorbidities and surgical procedure
details were collected from patient and operative records
(Table 1). Postoperative radiographs were analysed to
evaluate stem position and degree of acetabular dysplasia.
Radiographic measurements performed included the centre-
edge angle of Wiberg, prosthesis neck/femoral shaft angle,
residual femoral neck length, offset measured as the
distance between the the lesser trochanter tip and the ischial
tuberosity and distance between the greater trochanter tip
and centre of prosthesis head (Fig. 2) [7]. All radiographic
measurements were performed in a blinded fashion by an
experienced radiologist.

Categorical data is presented as absolute numbers and
percentages. Continuous data is presented as mean values
and ranges. Binary logistic regression analysis was per-
formed to evaluate clinical and operative factors associated
with dislocation. Comparisons between patients with a
dislocation and controls are shown using odds ratios (OR)
with 95% confidence intervals (CI). Student’s t test for
independent samples was used to compare radiological
parameters between groups. A p value of <0.05 was
considered statistically significant. All analyses were
performed using the SAS system for Windows version 9.2
(SAS Institute Inc., Cary, NC, USA).

Results

Mean time from surgery to the first dislocation was 35 days
(range 1−408 days). Dislocations occurred within the first
eight weeks of surgery, except for two late dislocations
which occurred at three and 13 months. The most common
cause for dislocation was a same-level fall (59%). In 26% of
patients, dislocation occurred without trauma, and in 15%, the
mechanism of dislocation was unknown. Closed reduction of

Fig. 1 Postoperative radiograph
after hip hemiarthroplasty due
to a displaced femoral neck
fracture in a 79-year old female
(left). The patient suffered a
fall five weeks postoperatively
and was unable to walk. The
radiographs showed a
hemiartroplasty dislocation
(right)
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the dislocation was successful in 94% of cases. Thirty eight
percent experienced one dislocation during the follow-up
period, and 62% had recurrent dislocations (Fig. 3). Patients
with multiple dislocations underwent either revision arthro-
plasty (n=4), cement augmentation of the acetabulum (n=5)
or the Girdlestone procedure (n=2). In seven patients with
more than one dislocation, no operative treatment was
performed. One patient with multiple dislocations refused
operative treatment.

A delay of more than 48 hours and a prolonged operative
time (>90 min) were the most important factors associated
with a trend for increased dislocation risk (Table 2).
Additionally, the use of walking aids prior to hip fracture
seemed to be a protective factor against dislocation. Age,
gender, body mass index, dementia, alcoholism, living
conditions, American Society of Anesthesiologists (ASA)
class, time of surgery and surgeon experience did not
significantly increase dislocation risk.

Patients with a dislocation had a smaller centre-edge
angle of Wiberg (42° vs. 47°, p=0.029), shorter residual
femoral neck (13 mm vs. 16 mm, p=0.029) and a smaller
offset (41 mm vs. 45 mm, p=0.026). The prosthesis neck /
femoral shaft angle (143° vs. 141°, p=0.15), and distance
between the greater trochanter tip and the centre of
prosthesis head (0.4 mm vs. -0.7 mm, p=0.44) were not
significantly different between the groups.

Discussion

The study evaluated risk factors associated with hip hemi-
arthroplasty dislocation following the posterolateral surgical
approach. The dislocation rate of 5.6% found in this study is
comparable with previous reports when the posterolateral
surgical approach was used [10, 13, 14], although dislocation
rates as high as 16% have been reported [7]. Lower
dislocation rates have been associated with the Hardinge
approach in patients following hemiarthroplasty for hip

Table 1 Patient demographics

Patients with
dislocation (n=34)

Controls (n=96)

Age in yearsa 78.5 (53–95) 78.2 (48–97)

Genderb

Male 7 (21) 27 (28)

Female 27 (79) 69 (72)

BMIa 24.3 (16.2–40.0) 24.2 (17.2–35.2)

Sideb

Left 18 (53) 51 (53)

Right 16 (47) 45 (47)

Diseasesb

Dementia 7 (21) 23 (24)

Alcoholism 4 (12) 6 (6)

Living conditionsb

Home 25 (74) 65 (68)

Assisted living 9 (26) 31 (32)

Use of walking aidsb 12 (35) 43 (45)

Time from arrival to surgery hoursa 39.4 (2.9–131.3) 34.8 (2.2–141.2)

Surgery duration minutesa 91 (25–236) 88 (43–200)

Time of surgeryb

Working hours (8 a.m. to 3 p.m.) 23 (68) 64 (67)

Outside working hours
(3 p.m. to 8 a.m.)

11 (32) 32 (33)

ASA classb

1 and 2 6 (18) 24 (25)

3 and 4 28 (82) 72 (75)

Component sizea

Head (mm) 47 (42–58) 47 (42–56)

Stem 7.7 (5.0–12.5) 7.7 (5.0–12.5)

BMI body mass index, ASA American Society of Anesthesiologists
a Values gives as mean with range in parentheses.
b Values represent number of patients with percentage of total given in
parentheses.

Fig. 2 Measurements from postoperative radiographs. a Centre-edge
angle of Wiberg, b prosthesis neck/femoral shaft angle, c offset, d
residual femoral neck length, e distance between the tip of the greater
trochanter and the centre of the prosthesis head
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fracture [7]. However, the Hardinge approach may be
associated with problems related to hip-abductor dysfunc-
tion, leading to altered gait and a positive Trendelenburg sign
[15]. This may hinder the postoperative rehabilitation
process, leading to increased morbidity. Nevertheless, the
Hardinge approach seems more appropriate in patients with
high dislocation risk, such as those with a hip-flexion
contracture or marked acetabular dysplasia.

In our study, dislocation occurred almost exclusively
within the first eight weeks of surgery, and the most
common mechanism was a fall. The redislocation rate was
62%, which was slightly higher than in previous studies,
which ranged from 31–57% [6, 16, 17]. This highlights the
fact that a majority of these patients will go on to
experience chronic hemiendoprosthesis instability. In the
early postoperative period, the stabilising effect of posterior
soft tissue structures is still deficient, and even minor
trauma is more likely to predispose to dislocation. It is
evident that more attention should be paid to preventing
falls in the early recovery period in this patient population.
This issue is multifaceted and may include reducing
psychotropic medications, appropriate use of walking aids
and possibly home alterations to reduce the risk of falls.
The study also showed a tendency for dislocation in
patients who had not used any walking aids prior to
fracture. This may be explained by the higher physical
activity and hence associated with a potentially higher
number of events predisposing to dislocation. Furthermore,
it is possible that living conditions are suboptimal for the
walking aids required during rehabilitation.

It is recommended that a hip fracture should be
operatively treated within 24 hours [18]. A delay in surgery
usually leads to increased morbidity and increases the risk
for pressure sores, concomitant infections and thromboem-
bolic events [19]. These factors combined hinder the early

mobilisation process, which is crucial in these elderly
patients. In our study, a delay of over 48 hours was associated
with a trend for increased dislocation. The delays were
generally due to operating-room capacity, and in some cases,
patient-related factors requiring medical treatment. Poor
physical condition prior to hemiarthroplasty may increase
the risk of falling and hence dislocation following the

Fig. 3 Outcome in patients with dislocation

Table 2 Logistic regression analysis of patient-related factors for
dislocation

OR (95% CI) P value

Gender

Male 0.66 (0.26-1.70) 0.39

Female 1

Age (years)

>80 1.39 (0.63-3.04) 0.41

<80 1

BMI

>25 1.00 (0.44-2.31) 0.99

<25 1

Dementia

Yes 0.78 (0.30-2.01) 0.60

No 1

Alcoholism

Yes 2.00 (0.53-7.57) 0.31

No 1

Living conditions

Assisted living 0.76 (0.32-1.81) 0.53

Home 1

Use of walking aids

No 1.72 (0.71-4.21) 0.23

Yes 1

Time from arrival in hospital to surgery

>48 2.02 (0.79-5.15) 0.14

<48 1

ASA class

3 and 4 1.56 (0.58-4.21) 0.38

1 and 2 1

Time of surgery

Outside working hours 0.96 (0.42-2.20) 0.92

Working hours 1

Duration of surgery (min)

>90 1.85 (0.84-4.08) 0.13

<90 1

Surgeon experience

Resident 1.06 (0.37-3.01) 0.92

Resident and specialist 1

OR odds ratio, CI confidence interval, ASA American Society of
Anesthesiologists, BMI body mass index
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procedure. On the other hand, the delay per se usually leads to
deterioration in the patient’s physical condition. This result
also supports prompt surgical treatment. This study also
demonstrated a trend for increased dislocation in patients with
prolonged operative time, probably linked to the experience of
the operating surgeon or due to technical difficulties encoun-
tered during the procedure.

It is noteworthy that the time of day when surgery
was performed had no effect on dislocation risk.
Furthermore, the dislocation risk was not higher in
hemiarthroplasties performed by residents alone. Enocson
et al. also found that surgeon experience was not a
predisposing factor [6]. In the current study, the residents
who performed the hemiarthroplasties unassisted by an
orthopaedic surgeon had previously gathered sufficient
training and experience with the procedure. It has been
shown that excess length of the residual femoral neck
following Thompson hemiarthroplasty predisposes to
dislocation [7]. Our study found no increased dislocation
rate in patients with excess residual femoral neck. This
may be explained by the lack of a collar in the stem design
used in patients in our study, and therefore, the stem can
be placed at a suitable level regardless of femoral-neck
resection level. As expected, patients with dislocation had
a smaller offset than controls. Also, the centre-edge angle
of Wiberg was smaller in patients with dislocation,
reflecting mild acetabular dysplasia.

Our study had some limitations. Previous studies show
mental dysfunction to be an important risk factor for
dislocation [5, 6], which was not confirmed in our study.
This result should be interpreted with caution since
information regarding mental capacity and alcohol con-
sumption may only be partially accurate; these factors were
not quantified using standardised questionnaires. Second,
patient coordination and therefore susceptibility to falls
could have been tested using coordination and muscle tests.
Third, surgeon experience was classified according to
educational level rather than on the actual number of
hemiarthroplasties performed annually. Finally, an age- and
sex-matched control group was not used, as this would
have eliminated two possible factors that might influence
the dislocation rate. However, age and sex distribution of
both groups were similar (Table 1). Strengths of the study
are the use of a single prosthesis design and offset, a single
standardised surgical approach and a large number of
patients from a single centre.

Conclusions

The posterolateral approach resulted in a dislocation rate less
than 6%. We believe that this could be further reduced by

influencing the risk factors observed in this study. Prompt
surgical treatment and fall prevention in the early postopera-
tive period are key factors in treating femoral-neck fractures in
elderly patients who undergo hip hemiarthroplasty. Redis-
location is a significant problem, and this subgroup of patients
should be the main focus of prospective studies.
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