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B TRAUMA

Management and outcome of the dislocated

hip hemiarthroplasty

Aims

This study describes and compares the operative management and outcomes in a
consecutive case series of patients with dislocated hemiarthroplasties of the hip, and
compares outcomes with those of patients not sustaining a dislocation.

Patients and Methods

Of 3326 consecutive patients treated with hemiarthroplasty for fractured neck of femur,

46 (1.4%) sustained dislocations. Of the 46 dislocations, there were 37 female patients
(80.4%) and nine male patients (19.6%) with a mean age of 83.8 years (66 to 100). Operative
intervention for each, and subsequent dislocations, were recorded. The following outcome
measures were recorded: dislocation; mortality up to one-year post-injury; additional
surgery; residential status; mobility; and pain score at one year.

Results

Of 43 dislocations, 30 (70%) occurred within one month and 42 (98%) occurred within three
months of hip fracture surgery. Seven (16%) of these patients were treated with a single
closed reduction and sustained no further dislocations. Four (9%) were treated with open
reduction and experienced no further dislocations. Three (7%) hips were left dislocated and
the remaining 32 (74%) patients required additional surgery of further closed reduction,
revision, or excision arthroplasty. The one-year mortality rates for patients treated with
two or fewer reductions (open or closed), successful revision arthroplasty, and excision

arthroplasty were 3/14 (21%), 1/7 (14%), and 8/14 (57%) respectively. The only statistically
significant difference in mortality was the difference between patients who did not sustain
a dislocation and those who did and were treated by excision arthroplasty (p = 0.03).
Patients treated by excision arthroplasty had the greatest reduction in mobility scores and
highest pain scores. The excision arthroplasty group also included the greatest proportion
of patients not able to mobilize and the smallest proportion of patients remaining in their
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own home.

Conclusion

Most dislocations of hemiarthroplasties of the hip occur within one month of surgery.
Closed reduction is generally unsuccessful. For those patients with unsuccessful closed
reduction, revision arthroplasty should be considered when possible, as this results in a
better functional outcome with a lower mortality than excision arthroplasty.

Cite this article: Bone Joint J 2018;100-B:1618-25.

Hemiarthroplasty is the commonest surgical pro-
cedure by which displaced intracapsular fractures
of the femoral neck are treated in elderly patients.!
The annual incidence of hip fracture in the United
Kingdom is approximately 77 000 and, according
to the 2017 report from the National Hip Frac-
ture Database, 43.0% of all hip fractures were
managed by hemiarthroplasty.?> Treating these
elderly patients is challenging due to their frailty

and frequent multiple comorbidities. The goals of
treatment are to relieve pain, to minimize further
physiological insult from blood loss, dehydration,
or anaesthesia, and to enable safe, early mobili-
zation. Surgical complications in this population
can be devastating. Dislocation of a hemiarthro-
plasty of the hip is a relatively rare but serious
complication, with rates reported in the literature
varying between 0.8% and 6.1%.>'* Management
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Table I. Patient characteristics and surgical details of patients with and without dislocation

Dislocation (n = 46) No dislocation (n = 3280) p-value
Patient characteristics
Mean age, yrs (range) 83.8 (66 to 100) 82.7 (45 to 106) 0.32"
Female, n (%) 37 (80.4) 2600 (79.3) 1.00"
From own home, n (%) 29 (63.0) 2441 (74.4) 0.09"
In institutional care, n (%) 17 (37.0) 839 (25.6)
Mean ASA (sp) 2.9(0.7) 2.7 (0.7) 0.22"
Mean MTS (sb) 5.9 (3.4) 4.69 (3.7) 0.02"
Type of hemiarthroplasty, n (% dislocation rate)
Austin Moore 12 (0.8) 1474 0.01"
Thompson 6 (1.5) 406 0.821
Exeter Trauma Stem 20(2.2) 892 0.027
Bipolar 4(4.9) 81 0.03"
CPT Hip System 3(1.1) 274 1.00"
Furlong 1(0.6) 153 0.727
Surgical approach, n (% dislocation rate)
Anterior lateral 31(1.1) 2803 < 0.0017
Anterior 1(16.7) 6 0.10"
Posterior 14 (3.7) 381 <0.001"
Cement, n (% dislocation rate)
Cemented 35(2.1) 1677 0.027
Uncemented 11(0.7) 1511
Supervising surgeon, n (% dislocation rate for
surgeon grade)
Consultant 29 (1.3) 2301 0.33"
Other 17 (1.7) 979

*Unpaired Student’s t-test
tFisher’s exact test

ASA, American Society of Anesthesiologists Physical Status classification, pre-fracture surgery; MTS, Mental Test Score

of patients with this problem is fraught with difficulty due to
frailty, comorbidity, and poor quality of bone and soft tissues.
Dislocation results in significant morbidity and an increased
length of hospital stay for those patients in whom it occurs
early, or re-admission to hospital for those in whom it occurs
later, all of which amount to an increased financial cost of NHS
and social care.? Effective treatment is, therefore, essential.

Treatment options include closed or open reduction, revision
hemiarthroplasty, revision to total hip arthroplasty (THA), and
Girdlestone excision arthroplasty, all of which entail advan-
tages and disadvantages. Closed reduction is non-invasive and
can usually be performed with a relatively short general anaes-
thetic but there is, however, significant risk of further disloca-
tion. Open reduction may be successful if it includes release
of soft tissues trapped in the hip joint and contributing to an
early dislocation. Revision arthroplasty carries the greatest
anaesthetic risk, due to both the duration of the procedure and
potential blood loss, but has the benefit of improved mobility
and reduced pain in the longer term." Excision arthroplasty
obviates further dislocations but compromises mobility and can
result in persistent pain.'¢!®

There is a lack of high-quality literature to guide decision
making in the management of patients with dislocated hemi-
arthroplasties of the hip. The aim of this case series is to describe
the operative management and outcomes from the largest pub-
lished series to date of patients with dislocated hemiarthroplasties
of the hip, and to outline our treatment strategy.

VOL. 100-B, No. 12, DECEMBER 2018

Patients and Methods

A review of the prospectively maintained hip fracture database
at our institution was conducted to identify all patients who
underwent hemiarthroplasty for a fractured neck of femur and
subsequently sustained a dislocation between October 1986 and
December 2016. Only patients who had their primary surgery
performed at our institution (Peterborough City Hospital,
Peterborough, United Kingdom) were included. Operative
interventions for each dislocated hemiarthroplasty and subse-
quent dislocations were recorded. All surviving patients were
reviewed either in a hip fracture clinic or by a telephone assess-
ment of pain and function, along with whether the patient had
required further surgery within one year of injury. In addition,
any patient referred back with a dislocation more than one year
from injury was included. Death within one year of injury and
residential status, mobility, and pain score at one year formed
the outcome measures of this study. Mobility was assessed using
a scale ranging from 0 (least mobile) to 9 (most mobile) and
the use of walking aids was also noted.'** Pain was recorded
according to a scale from 1 (no pain) to 6 (severe and constant
pain).?! Residential status was recorded as either living at home
or in institutional care.

Statistical analysis. Statistical analysis was performed using
SPSS version 25 software (IBM Corp., Armonk, New York).
The unpaired Student’s #-test and two-tailed Fisher’s exact test
were used to compare the means of continuous data and cat-
egorical data, respectively, with significance set at p < 0.05.
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Fig. 1

Graph showing time to first dislocation following hemiarthroplasty (excluding the patient who sustained a first

dislocation 1979 days postoperatively).

Kaplan—Meier survivorship analysis with 95% confidence
intervals (CIs) was used to compare patient mortality.

Results

During the 30-year study period, 3326 patients underwent hemi-
arthroplasty for displaced intracapsular fractures of the femoral
neck, of whom 46 (1.4%) sustained one or more dislocations.
Table I details the characteristics of the patients who experi-
enced a dislocation and compares them with those of the 3280
patients who did not. Dislocation was more common when the
posterior surgical approach, bone cement, a bipolar prosthesis
or an Exeter Trauma Stem (ETS; Stryker, Newbury, United
Kingdom) were used. The mean mental test score (MTS) was
significantly lower in patients who sustained a dislocation when
compared with those who did not.?? The proportion of initial
operations performed by consultants was higher in the group
with no dislocations, but this difference was not statistically
significant. The median time from surgery to dislocation was
21 days (interquartile range (IQR) 9 to 33) (Fig. 1). Of 43 dislo-
cations for which the time of dislocation was known, 30 (70%)
occurred within one month and 42 (98%) occurred within three
months of surgery.

The operative management of the cohort of patients experi-
encing dislocation is outlined in Figure 2. Data were incomplete
for six patients who were initially treated by closed reduction,
but later sustained a further dislocation for which the treatment
and outcome was unknown. These six patients were all treated
during the early part of the study and it was not possible to
retrieve the missing data.

Of the 46 patients in this cohort, 43 had an attempted closed
reduction performed in the operating theatre, for whom this was
successful on 18 occasions and resulted in a hemiarthroplasty

Follow us @BoneJoint]

found to be stable when examined under anaesthesia (EUA).
Seven required no further treatment after a single closed reduc-
tion, thereby rendering the chance of a single closed reduction
being successful and requiring no further treatment as 7/43
(16.3%). If the hip could be reduced closed and was stable at
EUA, the chance of no further dislocation was 7/18 (38.9%),
while the risk of subsequent dislocations was 11/18 (61.1%). Of
the four patients who were treated with a closed reduction for
a second dislocation, two experienced no further dislocations
(although one died within one month of the second dislocation
and so there was limited time for a third dislocation to occur).
The chance of re-dislocation in our cohort following a second
closed reduction was, therefore, between 2/3 (66.6%) and 2/4
(50%). Three patients with dislocations were managed non-
operatively with no attempted reduction, as they were deemed
to be chronic injuries discovered at follow-up of patients who
had struggled to mobilize and the time at which the dislocations
had occurred could not be determined.

In total, six patients required an open reduction, four (66.7%)
of whom required no further treatment. The indications for open
reduction were a hemiarthroplasty that was either irreducible
closed or unstable on EUA after closed reduction. In all cases
in which an open reduction was performed without the need to
proceed to revision arthroplasty, joint capsule was found inter-
posed in the joint; once it was removed and a capsular repair
was performed, the joint remained stable. Three open reduc-
tions were performed for first-time dislocations and none of
these patients sustained further dislocations.

A total of nine revision THAs were performed. The revi-
sion femoral implants used were dual-taper cemented femoral
components (CPT, Zimmer Biomet, Warsaw, Indiana) in seven
cases, a Furlong uncemented long femoral component (JRI Ltd,
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Tree diagram displaying the operative management of patients with a dislocated hemiarthroplasty. THA, total hip arthroplasty.
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London, United Kingdom), and a ZMR modular femoral com-
ponent (Zimmer Biomet). Constrained acetabular components
were not used in any procedures. Six of the nine patients
(66.7%) undergoing revision THA experienced no further dis-
locations. Of the three (33.3%) that went on to a further dislo-
cation following revision THA, two were managed successfully
with a single closed reduction and the remaining patient was
treated by excision arthroplasty. The patient in whom revision
THA failed and was treated by excision arthroplasty had previ-
ously undergone three closed reductions for dislocation of their
hemiarthroplasty prior to undergoing revision THA and so the
soft tissues were in a poor condition.

In total, the treatment of 14 patients concluded with excision
arthroplasty; in ten cases, these were performed for treatment
of a first-time dislocation due to the hip being irreducible or
unstable following attempted reduction. In three of these cases,
deep wound infection was also present.

The one-year mortality for all patients with dislocation when
compared with those without dislocation was 18/46 (39.1%)
versus 852/3011 (28.3%); this difference was not statistically
significant (Fisher’s exact test; p = 0.14). The one-year mortal-
ity for patients treated with two or fewer reductions (open or
closed), THA, and excision arthroplasty was 3/14 (21%), 1/7
(14%), and 8/14 (57%), respectively (Fig. 3 and Table II).

The only difference in mortality that was statistically signif-
icant was that between patients without dislocation and those
with dislocation who were treated by excision arthroplasty
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Table Il. The one-year mortality rate according to stability and subsequent management

Mortality, n (%) p-value®
No dislocation 852/3011 (28.3) N/A
All dislocations 18/46 (39.1) 0.1368
Dislocations treated with:
Two or fewer reductions 3/14 (21.4) 0.7689
Revision total hip arthroplasty 1/7 (14.3) 0.6809
Excision arthroplasty 8/14 (57.1) 0.0317

*Fisher’s exact test
N/A, not applicable

Table lll. Patient characteristics for patients who sustained a dislocated hemiarthroplasty and were managed with two or fewer reductions,

revision total hip arthroplasty (THA), excision arthroplasty and those witho

ut dislocation

No dislocation Two or fewer p-value®  Revision THA p-value® Excision arthroplasty p-value®
(n =3280) reductions (n = 14) (n=8) (n=14)
Mean age, yrs (sb) 82.7 (7.7) 84.5 (8.3) 0.39 85.5 (6.6) 0.30 84.2 (9.8) 0.47
Mean ASA (sb) 2.7 (0.7) 2.6 (0.9) 0.46 3.1(0.4) 0.09 2.7 (0.5) 0.96
Mean MTS (sb) 5.9 (3.4) 4.4 (4.5) 0.16 6.0 (3.7) 0.95 3.2(3.0) 0.005
*Unpaired Student'’s t-test
ASA, American Society of Anesthesiologists Physical Status classification, pre-fracture surgery; MTS, Mental Test Score
Table IV. Functional outcomes for surviving patients one-year post-injury
No dislocation Two or fewer p-value Revision THA p-value Excision p-value
reductions arthroplasty
Mean pain score (sb) 1.8(1.1) 1.0 (0.0) 0.08" 1.3(0.5) 0.23" 2.3(1.0) 0.44"
Mean mobility score (sbp) 4.3(2.4) 3.0 (2.6) 0.13" 2.9 (1.1) 0.19" 0.4 (0.9) 0.0003"
Mean change in mobility score (sp) -1.4 (2.0) -1.8 (2.5) 0.60" -2.1(2.9) 0.31" -3.6(0.5) 0.0131"
Not able to walk, n (%) 225/2097 (10.8) 2/7 (29) 0.17* 0/7 (0) 1.007 2/3 (67) 0.09"
Remaining in own home (%) 1891/2199 (86.0) 6/8 (75) 0.31" 5/5 (100) 1.007 1/3 (33) 0.05"

*Unpaired Student’s t-test
tFisher’s exact test

(Fisher’s exact test; p = 0.03). Characteristics for patients
treated with two or fewer reductions, revision THA, and exci-
sion arthroplasty are displayed in Table III. Patients treated by
excision arthroplasty had a significantly lower MTS than those
without dislocation. The details of functional outcomes at one
year post-injury by group are shown in Table IV. Patients who
sustained dislocations and were treated by no more than two
reductions, revision THA, or excision arthroplasty had lower
mobility scores one year subsequent to their primary surgery
when compared with patients who did not sustain dislocation.
Those treated by excision arthroplasty had the greatest reduc-
tion in mobility scores, the highest pain scores, the greatest pro-
portion not able to mobilize, and the fewest patients remaining
in their own home (Table IV). Two revision hemiarthroplasties
were performed for treatment of first-time dislocations of hemi-
arthroplasty but both patients died within one year of primary
surgery and so no functional outcome data were available for
either.

Discussion
The dislocation rate in our cohort was 46/3326 (1.4%), compa-
rable to rates reported to range between 0.8% and 6.1%.>'4 Pre-
vious studies also noted that the majority of these dislocations
occur early after primary surgery (Fig. 1).389121323

For patients in this cohort, there was a significantly increased
risk of dislocation associated with a posterior surgical approach,
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bipolar or Exeter Trauma Stem prosthesis, and with the use of
cement. Numerous authors have reported the association with
the posterior approach.***** The association with a cemented
prosthesis was reported in a systematic review, although the
results became non-significant when adjusting for posterior
approach.* Bipolar hemiarthroplasties were designed to reduce
acetabular wear and were suggested to reduce the risk of dis-
location, but this has not been supported by the results of this
study nor other published literature.* Preoperative MTS was
significantly lower in patients who went on to dislocate com-
pared with those who did not. This is in keeping with the find-
ings of Ninh et al,* who have also shown cognitive impairment
to be a risk factor for dislocation of hemiarthroplasties. Other
surgical and anatomical factors that might contribute include
the version of the implant, head size and offset, excessive length
of residual femoral neck, and acetabular coverage.®*

In this cohort, mortality was significantly increased for
patients with dislocations who were ultimately treated by exci-
sion arthroplasty when compared with those who did not dislo-
cate. There was no significantly different rate of mortality when
comparing all patients with dislocation with those with no dis-
location. While some studies have reported an increased mor-
tality with dislocations of hemiarthroplasties,>'®!? there is an
equivocal evidence base.*!" It is possible that the heterogeneity
in these results may be underpinned by the wide range of treat-
ment options reported, as well as highly diverse patient cohorts.

THE BONE & JOINT JOURNAL
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Attempt open reduction

A

Open reduction achieved and
hemiarthroplasty stable to EUA

2nd hemiarthroplasty dislocation

> Revision arthroplasty

Fig. 4

Algorithm for treatment of patients with dislocated hemiarthroplasty of the hip. EUA, examination under anaesthesia.

Mobility scores at one year post-injury were lower for all
groups, regardless of whether the patient had sustained a dislo-
cation or how it was treated. There is little literature reporting
pain and mobility in patients who have been treated for a dislo-
cated hip hemiarthroplasty. Enocson et al*® assessed the impact
of dislocation on health-related quality of life (HRQoL) using
the EuroQol (EQ-5D)* in patients treated with hip arthroplasty
for a neck of femur fracture. The cohort comprised patients who
were treated by both hemiarthroplasty and THA for hip frac-
ture. There was a significant, persistent reduction in HRQoL in
patients experiencing two or more dislocations, but only a tem-
porary reduction in those with a single dislocation.

The main aim of this study was to describe and compare the
management of patients with dislocated hemiarthroplasties of
the hip. While there is an abundance of literature on the man-
agement of patients with a dislocated THA, there is a paucity
of evidence to guide management of those with dislocated
hemiarthroplasties. Our results reflect that the management of
these patients differs greatly from that of those with a dislocated

VOL. 100-B, No. 12, DECEMBER 2018

THA. The patients tend to be much frailer with poorer bone and
soft-tissue quality. Stable closed reduction is less likely to be
successful. Closed reduction does not address the main factors
that contribute to hemiarthroplasty dislocation: compromised
soft tissues and implant version. Hemiarthroplasty dislocation
results in further soft-tissue disruption due to dislocation of the
large prosthetic head. Our re-dislocation rates are comparable
to those reported in other case series, which range from 44%
to 80%.3°-1423.2829 The limited success of closed reduction rein-
forces the message of previous studies advocating further sur-
gical intervention in preference to repeated attempts at closed
reduction.'®!!

Our management strategy has changed over the 30-year
timeframe of this study. The series showed a trend away from
excision arthroplasty as an early treatment in the earlier years,
towards management by revision arthroplasty more latterly.
We attribute this to increased awareness of the poor mobil-
ity and pain associated with excision arthroplasty.'¢!8303!
There are also now more revision implant options available,
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Fig. ba

Fig. 5b

Fig. 5¢

Fig. 5d

Radiographs of a 99-year-old female patient treated for a left hemiarthroplasty dislocation: a) first dislocation;
b) fluoroscopic image confirming successful closed reduction; c) second dislocation; and d) postoperative radiograph
following revision total hip arthroplasty, femoral component exchanged utilizing cement-in-cement technique.

including polished dual tapered femoral components, allowing
cement in cement revisions, larger head sizes for THA, dual
mobility acetabular components, and constrained liners.** The
benefits of THA as a primary surgical treatment for patients
with a displaced intracapsular neck of femur fracture are rec-
ognized in the literature but so too are the increased risks of
dislocation.'>33 Coomber et al** published a review of the evi-
dence on technique for performing a THA in the trauma setting
and advised the use of larger head sizes (32 mm to 36 mm) in
order to reduce the risk of dislocation. Sierra and Cabanela®
published a series of 132 patients with hemiarthroplasties of
the hip revised to THA. Although none of the revisions were
performed for dislocation, major complications were reported
in 44% of cases. Sah and Estok?®® reported a case series of 89
patients with hemiarthroplasties revised to THA with a disloca-
tion rate of 22%; only three of the revisions were performed for
instability of the hemiarthroplasty. The dislocation rate follow-
ing revision to THA in our series was 3/9 (33.3%); the higher
rate could be due to the small sample size and the fact that all
revisions were performed for dislocation.

Two patients early in our series were managed with a revi-
sion hemiarthroplasty; in both cases a Thompson hemiarthro-
plasty was revised to an Austin Moore. We no longer advocate
performing a revision hemiarthroplasty with a monoblock

Follow us @BoneJoint]

prosthesis; a revision modular hemiarthroplasty remains an
option. The use of a modular polished dual taper femoral com-
ponent for fracture surgery is now favoured at our institution,
as it affords the option of component retention or cement-
in-cement revision.’* Use of a modular femoral prosthesis
in revision arthroplasty surgery also allows the option of a
trial of stability with a hemiarthroplasty head. In cases where
instability is due to femoral component malposition alone, a
revision hemiarthroplasty may be adequate to restore stabil-
ity without the need for preparation of the acetabulum and a
revision THA.

There are a number of limitations of this study. It is possible
that patients presented to another institution for treatment of
a dislocated hemiarthroplasty and so were lost to follow-up.
The heterogeneity of management and relatively small cohort
makes comparison of outcomes difficult. The high mortality
associated with the index injury means that the cohort dwindles
rapidly and loss to follow-up is therefore high. The follow-up
of individual patients also varied substantially. Due to the wide
dates for inclusion, radiographs were not available for many
of the patients and so it was not possible to ascertain surgical
or anatomical factors such as implant position, head size, or
acetabular coverage in these patients. As is inherent to all ret-
rospective case series, patients were not randomized and this

THE BONE & JOINT JOURNAL



MANAGEMENT AND OUTCOME OF THE DISLOCATED HIP HEMIARTHROPLASTY

could result in confounding of mortality and functional out-
come data.

The knowledge gained from this study has been distilled
into a treatment algorithm for patients with a dislocated hemi-
arthroplasty (Figs 4 and 5). A first-time dislocation can be
treated with an attempt at closed reduction in the operating the-
atre. If it reduces successfully and is stable upon EUA, no
further operative intervention need be performed. If the hemi-
arthroplasty will not reduce with a closed reduction, an open
reduction should be attempted. If the hip is found to be unsta-
ble following an open reduction, revision arthroplasty should
be performed. If the patient sustains a second dislocation
following initial management with closed reduction, revision
arthroplasty should be considered. Excision arthroplasty
remains a last resort for patients with irretrievably failed hips
associated with additional problems including prosthetic joint
infection.’’

A‘ Take home message

" - A single closed reduction of a dislocated hemiarthroplasty
was successful in only 7/43 (16%) patients.

- Revision arthroplasty results in outcomes comparable to those seen in

patients without dislocation, while excision arthroplasty results in a very

poor outcome and should be avoided.

Twitter
Follow J. R. Gill @james_r_gill
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