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Abstract

Introduction

Total hip arthroplasty (THA) for displaced intracapsular hip 
fracture is increasingly common.  The aim of this project was 
to determine all-cause mortality rates, rates of significant 
complications and functional outcomes following THA for 
fractures. 

Methods

An inpatient database search identified all patients 
undergoing THA for displaced intracapsular fracture in 
Northern Ireland’s regional trauma centre from 2010-2017.  
Regional electronic healthcare systems were reviewed for 
evidence of complications.

Results

After exclusions, 345 cases were identified.  The median age 
was 70 years (31 – 91 years).

 Median follow-up was 4.3 years (1.6 – 9.3 years).  The all-
cause mortality rate was 0.3% at 30 days, 3.2% at one year, 
and 5.5% at two years.  

Seven patients (2.0%) experienced dislocations. Most 
occurred within 60 days; five patients underwent revision. 

Radiographic evidence of heterotopic ossification (HO) was 
seen in 48 patients (13.8%).

Re-operation was required for 16 patients (4.6%). This 
included 5 dislocations, eight cases of periprosthetic fractures 
(in seven patients), two cases of infection, and one case of 
symptomatic HO. 

Pre-injury, 96.2% (332/345) were independently mobile, and 
after one year 78.9% (262/332) of those patients remained so.  
Pre-injury, 96.2% obtained the maximum functional score 
(Barthel Index, maximum score of 20), and after one year 
78.9% (262/332) of these continued to report a maximum 
Barthel Index score.

Conclusion	

THA for hip fracture holds a 2.0% risk of dislocation and a 

4.6% risk of re-operation. HO is common but seldom requires 
re-operation.  All-cause mortality rates and functional levels 
compared favourably with current literature.

Key words

Hip fracture, total hip arthroplasty

Introduction

Hip fractures are a common and increasing global challenge1 
associated with an increased risk of mortality, particularly 
in the first six months post-injury.2  In the United Kingdom 
(UK), the National Hip Fracture Database (NHFD) reported 
that 30-day mortality rates remain substantial at 6.1%.3

Intracapsular hip fractures affect the region of the femur 
which is enveloped by the ligamentous hip joint capsule.4  
Following such an injury, the femoral head is at risk of 
avascular necrosis due to disruption of the branches of the 
medial and lateral circumflex arteries supplying the femoral 
head.5    Thus, intracapsular hip fractures, particularly if 
displaced, are typically managed with arthroplasty.  This 
may be in the form of a hemiarthroplasty (femoral side only) 
or a total hip arthroplasty (THA), where both the femoral 
head and acetabulum are replaced.4,6  Both approaches 
endeavour to relieve pain and facilitate early weight-bearing 
and mobilisation.  

THA has been associated with superior post-operative 
function and lower re-operation rates, compared with 
hemiarthroplasty.7  This may be due to erosion of the patient’s 
native acetabular cartilage by the femoral prosthesis8, and 
disruption of hip abductor function due to the anterolateral 
approach typically employed for hemiarthroplasty.9  
However, THA has also been associated with greater risk 
of dislocation as well as operative time and intra-operative 
blood loss.10  Thus, consideration of the patient’s pre-
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morbid function and overall health status is paramount when 
planning management. 

In 2011, the UK National Institute of Health and Care 
Excellence (NICE) introduced guidelines regarding the use 
of THA for intracapsular hip fractures.11  These recommended 
offering THA to patients with a displaced intracapsular 
femoral neck fracture who can walk independently outdoors 
with no more than the use of a stick, are not cognitively 
impaired, and are medically fit for anaesthesia and the 
procedure.  

Northern Ireland’s regional trauma centre, the Royal Victoria 
Hospital (RVH), is one of the highest-volume centres in the 
UK NHFD, with low 30-day hip fracture mortality rates and 
relatively high usage of THA for hip fractures.12  Northern 
Ireland also has a relatively ‘captive’ population due to 
its geographical location, whereby patients rarely travel 
to healthcare providers outside the region, and regional 
healthcare systems record all emergency department and 
inpatient episodes, and all radiological investigations 
performed in Northern Ireland.

The primary aim of this study was to determine the rate of 
all-cause mortality in patients undergoing THA for displaced 
intracapsular hip fracture in this unit.  Secondary aims 
included assessing the rate of significant post-operative 
complications, and the impact on patient mobility and 
functional status.

Methods

This retrospective cohort study considered all patients 
undergoing THA for displaced intracapsular hip fractures in 
a single regional trauma centre (the Royal Victoria Hospital) 
between 8 February 2010 and 8 August 2017 as identified 
from the Fracture Outcomes Research Department (FORD) 
inpatient database.  Telephone follow-up to one year was 
performed by specialist nurses. Regional electronic systems 
for healthcare notes and imaging provided information 
regarding further hospital presentations, complications, and 
re-operation. 

Pre-operatively, patients were medically optimised by a 
consultant-led ortho-geriatric medical team. All patients 
underwent a THA with a cemented Exeter (Stryker) femoral 
stem and an acetabular component with highly cross-linked 
polyethylene liner, either cemented or uncemented as per 
surgeon preference. Stainless steel and ceramic femoral 
heads were utilised at surgeon discretion. Femoral head 
sized ranged from 22mm to 36 mm. All THAs were inserted 
via a posterior approach with repair of the joint capsule 
and short external rotator muscles, either by, or under the 
close supervision of an experienced arthroplasty surgeon. 
Antibiotic-impregnated cement and antibiotic prophylaxis 
were used in all patients.  Patients underwent an inpatient 
post-operative radiograph and were routinely mobilised fully 
weight-bearing under the supervision of physiotherapists. 
Patients received mechanical and chemical thrombo-

embolic prophylaxis (typically enoxaparin for 28 days post-
operatively unless contraindicated, or until resumption of 
pre-injury anticoagulants if applicable).

Details of the admission, demographics and telephone 
follow-up were retrieved from the FORD database.  Of the 
390 patients identified from the database, 45 cases were 
excluded due to incorrect coding (n=8), duplicate entries 
(n=5), indications other than acute intracapsular fractures 
(n=22), THA for pathological lesions (n=4), or patients 
normally resident outside Northern Ireland who did not 
receive local follow-up. 

Regional electronic systems of medical records and radiology 
images and reports were reviewed to obtain details regarding 
all-cause mortality, dislocation, periprosthetic fracture, 
infection, and heterotopic ossification (HO).  Telephone 
follow-up ascertained details of mobility, use of walking aids 
and functional status (using the Barthel Index).  

Descriptive statistics were calculated using Microsoft 
Excel (Microsoft Office Excel 2016, Washington, USA). 
Categorical variables were analysed using Fisher’s exact 
tests) depending upon sample sizes, using GraphPad 
QuickCalcs (available at https://www.graphpad.com/
quickcalcs/contingency1.cfm).

Results

Demographic information

From the database, 345 patients who underwent THA for 
acute displaced intracapsular hip fracture were identified. 
This represents 8.6% of the 4005 patients with displaced 
intracapsular hip fractures admitted to the unit during this 
period. Usage of THA for this indication rose from 2.3% 
(9/399) in the period from 8 Feb 2010 to 31 December 2010, 
to 14.3% (74/516) in 2016, and 15.8% (54/341) of those 
treated from 1 January 2017 to 8 August 2018. Most patients 
were female (77.7%), were aged over 65 years (median age 
70 years, range 31 – 91 years, interquartile range 64 – 75 
years) and were of American Society of Anaesthesiologists 
(ASA) grade 2 (55.7%, 192/345). A further 37.4% (129/345) 
were ASA grade 3.  Pre-injury, 96.2% (332/345) of patients 
mobilised without assistance. In addition, 90.7% (313/345) 
of patients mobilised without walking aids, 7.8% (27/345) 
mobilised with the use of a stick, and 1.4% (5/345) required 
the use of a walking frame/ rollator.  Pre-injury, 96.2% 
(332/345) achieved the maximum functional score of 20 on 
the Barthel Index.

All-cause mortality

At the time of data collection, 306 (88.7%) of the patients 
were alive (median 4.3 years post-operatively, range 1.6 to 
9.3 years), of whom 277 had at least two years of follow-
up. Of the 39 patients who were deceased at the time of 
data collection, 20 patients had two years of follow. Two-
year follow-up information was therefore available for 297 
(86.1%) of the original 345 patients.
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Mortality rates were 0.3% at 30 days (one patient of ASA 
grade 3), 3.2% at one year (11 patients including three of 
ASA grade 2 and eight of ASA grade 3) and 5.5% at two 
years (19 patients including five patients of ASA grade 2 and 
14 of ASA grade 3). 

Among the 192 patients of ASA grade 2, none had died by 
30 days post-operatively, three (1.6%) died by one year, and 
five (2.6%) died by two years. Among the 129 patients of 
ASA grade 3, one died by 30 days post-operatively (0.8%), 
eight (6.2%) died by one year, and 14 (10.9%) died by two 
years post-operatively. 

Of the 39 (11.3%) deceased patients, causes of death were 
available on regional electronic medical for 19 patients, as 
outlined in Table 1.  Only one death occurred within 30 days 

of surgery, due to a fatal dysrhythmia, having experienced a 
perioperative non-ST-elevation myocardial infarction.

Major complications 

Less than 20% of patients undergoing THA for trauma 
experienced a major complication, as outlined in Table 2.

Dislocation

Seven patients (2.0%) had a hip dislocation during the study 
period.  Of these, four patients experienced two dislocations 
and three patients experienced three or more dislocations. 
The median time from arthroplasty to first dislocation was 
33 days, with six of these dislocations occurring within 60 
days post-operatively (6, 8, 20, 33, 43 and 43 days post-

Table 1:  The causes of death as indicated on regional electronic medical records.

Cause of death Number (Percentage 
overall cohort) 
deceased at 30-days 
post-operatively

Number (Percentage 
overall cohort) 
deceased at two-years 
post-operatively

Number (Percentage overall 
cohort) deceased during 
available follow-up period

Cardiac event 1 (0.3%) 1 (0.3%) 2 (0.6%)

Chest infection or chronic 
obstructive pulmonary disease

0 (0%) 2 (0.6%) 11 (3.1%)

Metastatic or recurrent 
malignancy

0 (0%) 4 (1.2%) 8 (2.3%)

Single or multi-organ failure 0 (0%) 2 (0.6%) 4 (1.2%)

Intracranial event 0 (0%) 1 (0.3%) 2 (0.6%)

Cause of death unavailable 0 (0%) 9 (2.9%) 12 (3.5%)

Total 1 (0.3%) 19 (5.5%) 39 (11.3%)

Table 2: The incidence of major post-operative complications.

Complication Number of patients (%)

Dislocation Total 7 (2.0%)

Two dislocations 4 (1.2%)

Three or more dislocations 3 (0.9%)

Periprosthetic fracture Total 8 (2.3%)

Femur 7 (2.0%)

Acetabulum 1 (0.3%)

Infection requiring washout Total 2 (0.6%)

Infected wound 1(0.3%)

Infected haematoma 1 (0.3%)

Heterotopic ossification 48 (13.9%)

Nil known 282 (81.7%)

Total 345
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operatively) and one dislocation occurring 30 months post-
operatively. 

Two patients required only closed reduction.  Five patients 
underwent open procedures, including one open reduction, 
one exchange of the acetabular liner and femoral head, and 
three cases of acetabular component revision.

Almost all femoral heads were diameters of either 28mm 
(72.2%, 249/345) or 36mm (27.0%, 93/345). None of the 
three patients with smaller femoral heads (0.9%) (one 22mm 
head and two 26 mm heads) had dislocations. The rate of 
dislocation ostensibly was around twice as likely after use 
of a 28mm head (2.4%, 6/249) than 36mm (1.1%, 1/93), 
although this did not reach statistical significance (p=0.68).

Periprosthetic fracture

Eight periprosthetic fractures (2.3%) occurred, including 
seven (2.0%) femoral fractures in six patients, and one 
(0.3%) acetabular fracture.  All resulted from falls (i.e., none 
sustained intra-operatively).  

All femoral periprosthetic fractures were treated operatively. 
Two such injuries underwent revision of their femoral 
component plus cable plating, and four underwent cable 
plating, with one of the latter sustaining a second periprosthetic 
fracture one month later, which was subsequently treated 
with internal fixation. The acetabular fracture was managed 
non-operatively.  

Infection

Two patients (0.6%) required re-operation for surgical site 
infection, one as a wound washout six days post-operatively 
and one as a washout of an infected haematoma one-month 
post-operatively.  No patients required revision or prosthesis 
removal due to infection.

Heterotopic ossification

Radiographic evidence of heterotopic ossification (HO) was 
seen in 48 patients (13.9%), including two patients who had 
dislocations.  Only one patient with HO (0.3%) required 
surgical excision due to pain. 

Mobility and functional outcomes

Almost all patients (96.2%, 332/345) were independently 
mobile pre-injury. Of these 332 patients, one-year follow-up 
found that 262 (78.9%) remained independently mobile, 26 
(7.8%) required assistance to walk, one was immobile, 11 
were deceased, and the mobility of 32 patients was unknown. 
Amongst the 13 patients who had required assistance to 
walk pre-injury, one-year follow-up found that eight patients 
(61.5%) were able to walk without assistance, four (30.8%) 
continued to mobilise with assistance, and the mobility status 
of one patient was unknown. 

Therefore 79.7% (275/345) of all patients has similar or 
better independence at one year compared to pre-injury.

Most patients (90.7%, 313/345) also required no walking 
aids pre-injury. Of these, 195 (62.3%) still required no 
walking aids at one year post-operatively. 

At one year, 65.2% of all patients (225/345) had either similar 
use of walking aids or less dependence on walking aids, and 
22.0% (76/345) required additional walking aids compared 
to pre-injury. Eleven patients (3.2%) were deceased at one 
year and the walking aids of 33 (9.6%) were unknown. 

Of the 332 patients who achieved the maximum possible 
functional score pre-injury (Barthel index score of 20 out 
of 20), 262 (78.9%) maintained a Barthel Index score of 20 
at one year, 22 (6.6%) had a decrease in functional score. 
Functional scores for 39 patients were unavailable and nine 
(2.7%) were deceased.

Thirteen patients had pre-injury Barthel Index scores less 
than 20 (range 14-19). At one year, eleven patients reported 
similar or better Barthel Index scores to pre-injury, and two 
were deceased.

Therefore, 79.1% of all patients (273/345) demonstrated 
similar or improved functional scores as compared to pre-
injury.

Discussion

As compared to patients undergoing elective THA, patients 
undergoing THA for trauma have higher risks of mortality 
and major complications,13 may be more frail, and be less 
likely to have pre-operative optimisation.14  THA has been 
associated with greater operative time and physiological 
burden on the patient than hemiarthroplasty.15,16 

All-cause mortality

Whilst the considered hospital has been noted for low 
mortality rates among hip fracture patients,12 the 30-day 
mortality rate for THA patients in this study was notably 
low at 0.3%. In this cohort, most patients had only mild 
systemic disease (ASA grades 1-2), but 37.4% had severe 
comorbidities (ASA grade 3). 

The one-year mortality rate of 3.2% compares favourably 
with rates of up to 13% reported in the literature.17  This 
remains higher than the one-year mortality rate for 
elective THA,18 however this may reflect different baseline 
characteristics and pre-operative optimisation. 

Patients undergoing THA are expected to represent a 
healthier and more active subgroup of hip fracture patients, 
as per the NICE guidelines.4 Nevertheless, the low mortality 
rates suggest that unsuitable patients are not being subjected 
to undue risks in THA, and that patients are appropriate 
optimised pre-operatively.  
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Major complications

Dislocation

Several meta-analyses have reported higher dislocation rates 
after THA for trauma than after hemiarthroplasty.17,18 

The dislocation rate of 2.0% in this study compares favourably 
with rates of up to 7.5% in recent literature19,20,21,22,23 and 
3.9% in a recent meta-analysis. This may reflect the local 
system where high-volume elective arthroplasty surgeons 
also perform trauma and provide training under supervision. 
Of note, another United Kingdom regional database, the 
Scottish Arthroplasty Register, reported one-year dislocation 
rates (2.1%) comparable to the present study.24

In elective THA, larger head sizes reduce the risk of 
dislocation,25 but in the present study the increased risk 
of dislocation with smaller femoral heads did not reach 
statistical significance.

In elective THA, dislocation rates are higher after posterior 
approach than other approaches.26,27 There is limited evidence 
regarding the influence of approach on dislocation rates in 
the trauma setting.  However, repair of the posterior capsule 
in THA for trauma (as is standard practice in this unit) has 
been associated with decreased dislocation rates.27

Re-operation for fracture or infection

In the present study, sixteen cases (4.6%) required re-
operation including five (1.4%) for dislocation, eight cases 
(2.0%) for periprosthetic fractures, two (0.6%) for infection 
and one (0.3%) for excision of heterotopic ossification. 

Ravi et al reported lower one-year re-operation rates after 
THA for displaced intracapsular hip fractures as compared 
to hemiarthroplasty (0.2% vs 1.8%, p<0.001), after matching 
for demographics and co-morbidities.28 

The present study’s re-operation rates are comparable to 
published re-operation rates of 3.3% for periprosthetic 
fractures20, and 3.1% revision in the Swedish Hip Arthroplasty 
Register,21 but lower than those reported by a recent RCT 
(7.9% at two years)29 and the American College of Surgeons 
National Surgical Quality Improvement Program database 
(5.3%).16  Re-operation rates for infection following THA for 
fracture have been reported to be as high as 8.7%30 but were 
only 0.6% in the present study, although selected patients’ 
demographics may affect this. 

Heterotopic ossification

In the present study, HO was seen in 13.2% of patients, of 
whom only one patient required surgical excision.  Similarly, 
Comeau-Gauthier et al, identified HO in 19.9% of patients 
at 24 months following either THA or hemiarthroplasty 
for fracture, none of whom required excision.31 These rates 
are higher than those reported in other studies,20,29possibly 
due to inclusion of radiologically-identified HO rather than 

symptomatic HO.  

Functional and mobility outcomes

In the present study, most patients mobilised independently 
with few/no walking aids and high functional scores pre-
injury, and the majority maintained these levels at one-year. 
Maintenance of functional scores compared favourably with 
published reports of deterioration in functional scores,19  and 
reduced ability to mobilise and perform activities of daily 
living,20 although the latter study’s population involved fewer 
patients and a higher average age than the present study. 

Bhandari, et al compared clinical outcomes following THA 
and hemiarthroplasty for fracture29 and concluded that 
improved results after THA fell below the threshold for a 
minimal clinically important difference.  However, the 
scoring systems used were designed for primary hip OA and 
not validated for hip fractures, and post-operative scores 
were not considered in light of pre-injury ambulatory ability.

The findings in the present study are favourable compared 
with reported rates of ambulation following hemiarthroplasty 
described in the literature.  Following hemiarthroplasty, 
non-ambulation has been reported in 4% of patients.32 
being housebound in 23.3%, 33 a reduction in pre-fracture 
ambulatory ability at one year in 84.8%,34 and requirement 
for a walking frame in 42.4%.34  Comparing THA and 
hemiarthroplasty, Mariconda et al described a trend (non-
significant) for a greater independent ambulation following 
THA at 12 months, and also found walking aid requirement 
was significantly lower at four months.20  Similarly, a recent 
cohort study reported greater walking support and shorter 
walking distances following hemiarthroplasty.35

Considering Barthel index, one study has reported superior 
scores following THA than following hemiarthroplasty,36 
however the authors acknowledge the findings should 
be interpreted with caution given the inherent selection 
bias.  Similarly, a study found 53% of patients undergoing 
hemiarthroplasty to have a normal-near normal rating (19-
20/20) at 12 months,37 in contrast to 78.8% in the present 
study.  Furthermore, the minimum clinically important 
difference at 12 months after hip fracture surgery was found 
to be 2/20.38 thus, the differences reported in the literature 
may not be notable to the patient, and we believe this 
warrants further investigation.

Limitations 

Limitations to the present study include its retrospective, 
single-centre design.  Furthermore, whilst the use of regional 
electronic systems allowed access to details of all inpatient 
or emergency department activity, ensuring recording of 
attendance to any hospital with complications, causes of 
death were only specified for inpatient deaths, resulting in 
incomplete data for deaths outside hospital.  

The present study also lacks a control (hemiarthroplasty) 
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group, making it difficult to fully evaluate the risks and 
benefits of THA at this centre, and this represents an area for 
future work.  Subgroup analysis may also wish to consider 
the merit of using strategies proposed to improve function 
following hemiarthroplasty, including bipolar components39 
or via a modified abductor-sparing surgical approach, 40 
particularly in active, older (>80 years) adults.

Conclusion

In this retrospective cohort study, the one-year all-
cause mortality rate following THA for acute displaced 
intracapsular hip fracture was 3.2%.  THA, performed via 
the posterior approach, was associated with a 2.0% risk of 
dislocation and 4.6% re-operation rate (1.4% for dislocation, 
3.2% for other causes).  HO occurred in 13.8% of patients but 
seldom required re-operation.  Overall, a good maintenance 
of mobility and activities of daily living was seen at one 
year post-operatively.  Therefore, we propose that THA for 
trauma via the posterior approach with posterior structure 
repair can be used in suitable patients without putting them 
at undue risk of major complications or need for revision.
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