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ABSTRACT

Objective To compare the functional results after
displaced fractures of the femoral neck treated with
internal fixation or hemiarthroplasty.

Design Randomised trial with blinding of assessments of
functional results.

Setting University hospital.

Participants 222 patients; 165 (74%) women, mean age
83 years. Inclusion criteria were age above 60, ability to
walk before the fracture, and no major hip pathology,
regardless of cognitive function.

Interventions Closed reduction and two parallel screws
(112 patients) and bipolar cemented hemiarthroplasty
(110 patients). Follow-up at 4, 12, and 24 months.

Main outcome measures Hip function (Harris hip score),
health related quality of life (Eg-5d), activities of daily
living (Barthel index). In all cases high scores indicate
better function.

Results Mean Harris hip score in the hemiarthroplasty
group was 8.2 points higher (95% confidence interval 2.8
to 13.5 points, P=0.003) at four months and 6.7 points
(1.5t011.9 points, P=0.01) higherat 12 months. Mean Eg-
5d index score at 24 months was 0.13 higher in the
hemiarthroplasty group (0.01 to 0.25, P=0.03). The Eq-5d
visual analogue scale was 8.7 points higherin the
hemiarthroplasty group after 4 months (1.9 to 15.6,
P=0.01). After 12 and 24 months the percentage scoring
95 or 100 on the Barthel index was higher in the
hemiarthroplasty group (relative risk 0.67, 0.47 to 0.95,
P=0.02. and 0.63, 0.42 to 0.94, P=0.02, respectively).
Complications occurred in 56 (50%) patients in the
internal fixation group and 16 (15%) in the
hemiarthroplasty group (3.44, 2.11 to 5.60, P<0.001). In
each group 39 patients (35%) died within 24 months
(0.98, 0.69 to 1.40, P=0.92)

Conclusions Hemiarthroplasty is associated with better
functional outcome than internal fixation in treatment of
displaced fractures of the femoral neck in elderly patients.
Trial registration NCT00464230.

INTRODUCTION
An estimated 1.6 million people sustain a hip fracture
every year. Each year hip fractures are responsible for

the loss of at least 2.35 million disability adjusted life
years and more than 5 million people in the world
experience disability from a hip fracture.'> A hip
fracture is a life changing event for any patient, and the
risk of disability, increased dependence, and death is
substantial.®** About half of the hip fractures are
intracapsular femoral neck fractures,” and, while inter-
nal fixation is considered a reliable method for
extracapsular fractures (that is, trochanteric and sub-
trochanteric fractures), the surgical treatment for
displaced intracapsular femoral neck fractures has
been controversial for at least 50 years.®” More surgical
complications and reoperations occur after internal
fixation than after arthroplasty, but there is no
consensus as to which treatment gives the best
functional results. Three meta-analyses including
mainly the same randomised controlled studies of the
treatment of displaced femoral neck fractures found
reoperation rates after arthroplasty of 7%,* 11%,” and
11%"® compared with 40%, 35%, and 33% for internal
fixation. Two of the meta-analyses contained analyses
of postoperative pain, function, and quality of life,

without showing any difference between the treatment
910

groups.’

We examined treatment with two parallel screws
compared with a bipolar cemented hemiarthroplasty
with regard to functional outcome and quality of life in
the treatment of displaced intracapsular fractures of the
femoral neck.

METHODS

Patients

Patients aged 60 years or older who presented with an
intracapsular femoral neck fracture with angular
displacement in either radiographic plane and who
were previously ambulant were eligible for inclusion.
Exclusion criteria were being unfit for arthroplasty
according to anaesthesiologist, previous symptomatic
hip pathology (such as arthritis), pathological fracture,
delay of more than 96 hours from injury to treatment,
or living outside the hospital’s designated area. All
patients who were able to give an informed consent did
so. Patients who could not give informed consent
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because of temporary or permanent cognitive impair-
ment were included if it was considered to be in their
best interest and after consultation with their family.
The follow-up period was 24 months, with scheduled
follow-up visits at4, 12, and 24 months. The surgeon on
call performed the randomisation. We randomly
placed 115 pieces of paper with the word “hemi” and
115 with the word “screws” in opaque envelopes. The
envelopes were sealed and mixed before they were
numbered. The envelopes were kept in the emergency
admissions area, and, after recruiting the patient, the
surgeon opened the envelope with the lowest number.
Recruitment was from September 2002 to March 2004.

Intervention

Patients underwent a Charnley-Hastings bipolar
cemented hemiarthroplasty (DePuy/Johnson and
Johnson, United Kingdom) or closed reduction and
internal fixation with two parallel cannulated screws
(Olmed, DePuy/Johnson and Johnson, Sweden).!!
Arthroplasty was performed through a direct lateral
approach'” with the patient in a lateral decubitus
position with a third generation cementing technique."
The surgeons on call carried out all the operations, with
no specific changes in departmental routines for the
study. Spinal anaesthesia was used for both procedures.
The hemiarthroplasty patients were given preopera-
tive intravenous cefalotin 2 g and a further three doses
the first 24 hours after the operation. Patients in both
groups were given 5000 IU low molecular weight
heparin subcutaneously daily until they could move
relatively well. Early mobilisation was encouraged,
with weight bearing as tolerated. The patients in the

hemiarthroplasty group were given instructions to
avoid movements that could increase the risk of joint
dislocation. Both interventions were standard opera-
tions in the department before the study.

Objectives and outcomes

Hip function was rated with Harris hip score.'*'® The
score has a maximum of 100 points (no disability),
covering pain (0-44 points), function (0-47 points), and
range of motion and absence of deformity (0-9 points).
Our primary outcome was the score after 12 months.
Health related quality of life was rated by Eq-5d
(Euroqol).”” This is a generic instrument in which the
respondents are asked to rate their current state of
health on five dimensions (mobility, personal hygiene,
usual activities, pain/discomfort, and anxiety/depres-
sion) with three possible responses for each item (no
problem, some problem, unable/large problem). We
used the Eq-5d index scores generated from a time
trade-off study in the UK.'"®* We also used the Eq-5d
visual analogue scale, ranging from 0 (worst possible
health) to 100 (best possible health). The Barthel index
was used to rate ability to perform activities of daily
living.'*** This is a 10 item scale with a highest possible
score of 5 to 15 points on each item. This gives a total
score from 0 (full dependence) to 100 (independence).
Complications and reoperations were noted.

The surgeon recruiting the patient noted the Harris
hip score before the fracture. At the follow-up points a
physiotherapist noted the Harris hip score and a
research assistant registered the Eq-5d, Barthel index,
and a 12 item abbreviated mini-mental state
examination®!; both were blinded to the intervention.

Table 1| Baseline and demographic characteristics of included patients with hip fracture according to allocated treatment. Figures

are numbers (percentages) unless stated otherwise

Internal fixation (n=112)

Hemiarthroplasty (n=110)

Not able to give informed consent 24 (21) 27 (25)
Mean (SD) age at fracture (years) 83.2 (7.65) 82.5(7.32)
Women - 87 (78) - 78 (71)
ASA* group l or Il N 59 (53) N 52 (47)
Living in own home N 80 (71) N 83 (76)
Mean (SD) retrospective Harris hip score (total) (n=109 and 100t) - 84.3 (14.72) N 83.6(13.59)
Previously recognised cognitive failure N 40 (36) N 29 (26)
Concurrent symptomatic medical disease N 52 (46) N 64 (58)
Concurrent condition orimpairment likely to affect rehabilitation 74 (66) 73 (66)
Ability to walk without any aid N 67 (60) N 60/1077 (56)
Fall from standing height or lower N 109 (97) N 109 (99)
Injured left hip 63 (56) 59 (54)
Mean (SD) time from injury to admission (hours) (n=94 and 831) 8.0 (14.3) 5.5(15.2)
Where did injury occur:
Own home 55 (49) 49 (45)
Nursing home - 26 (23) - 18 (16)
Outside 24 (21) 21 (19)
Indoors except own home 6(5) 16 (15)
Hospital 1(1) 6 (6)

*American Society of Anesthesiologists.
tData missing for some patients.
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Patients presenting with intracapsular
femoral fracture during trial period (n=445)

When necessary we used information from nursing
home staff and family members for the Harris hip score
and the Barthel index.

Statistical methods

We assumed that a difference in the Harris hip score of
5-10 points was clinically relevant and calculated the
sample size from 7.5 points with an expected standard
deviation (SD) of 15. To obtain a statistical power of
90% with P<0.05 we needed 170 patients. To allow for
some mortality and loss to follow-up we decided to
recruit 220 patients. We used Pearson’s x> for
dichotomous variables and ¢ tests for Harris hip
score, Eq-5d index score, and analyses of continuous
variables. All analyses were based on intention to treat

Did not meet inclusion criteria (n=185):
Undisplaced (n=79)
»96 hours from fracture (n=22)
Unable to walk (n=10)
Pathological fracture (malignant disease) (n=6)
Unfit for arthroplasty (n=17)
Aged 60 (n=36)

Randomised (n=222)

Not living in hospital area (n=15)

Arthritis (n=2)
Not included (n=38):

Refused consent (n=31)

Surgeon on call did not attempt to include (n=3)
IF chosen by consultant on call (n=1)

Internal fixation (IF) (n=112):

Protocol deviations before surgery (n=1):

Died before surgery (n=1)
Intervention (n=111):
With IF (n=102)

With HA because of irreducible fracture

(n=8)

With HA because of poor screw purchase

(n=1)

Follow-up 4 months (n=112):
Outpatient clinic (n=86)
Home visit (n=3)

Telephone (n=1)
Lost to follow-up (n=3)
Died (n=19)

Follow-up 12 months (n=112):
Outpatient clinic (n=74)
Home visit (n=11)

Telephone (n=2)
Lost to follow-up (n=1)
Died (n=24)

Follow-up 24 months (n=112):
Outpatient clinic (n=57)
Home visit (n=13)

Telephone (n=2)
Lost to follow-up (n=1)
Died (n=39)

Completely lost to follow-up (n=0)
Results presented (n=112)
Excluded from analysis (n=0)

Treated elsewhere (n=3)

Hemiarthroplasty (HA) (n=110):
Protocol deviations before surgery (n=5):
New subtrochanteric ipsilateral fracture
before surgery operated with sliding
screw/plate device (n=1)
Surgery (IF) elsewhere because of
capacity (n=1)
Unfit for arthroplasty surgery, operated
with IF (n=2)
Died before surgery (n=1)
Operated according to protocol with HA
(n=105)

Follow-up 4 months (n=110):
Outpatient clinic (n=81)
Home visit (h=2)

Telephone (n=3)
Lost to follow-up (n=4)
Died (n=20)

Follow-up 12 months (n=110):
Outpatient clinic (n=67)
Home visit (n=7)

Telephone (n=2)
Lost to follow-up (n=5)
Died (n=29)

Follow-up 24 months (n=110):
Outpatient clinic (n=52)
Home visit (n=16)

Telephone (n=1)
Lost to follow-up (n=2)
Died (n=39)

Completely lost to follow-up (n=1)
Results presented (n=110)
Excluded from analysis (n=0)

Allocation

Follow-up

Analysis

Recruitment and flow of patients with intracapsular femoral neck fractures during study
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—that is, all participants were analysed according to
their allocation at randomisation. SPSS version 14 (SP
SS Inc, Chicago, IL) was used for statistical analyses.

RESULTS

Follow-up

Of the 445 patients presenting with fracture, 260 were
eligible for inclusion and we recruited 222 (figure). One
patient (hemiarthroplasty group) was completely lost
to follow-up, and one patient (internal fixation group)
was followed up by telephone only. Patients who were
unable or unwilling to come to the outpatient clinic
were visited in their home or interviewed by phone.
Phone interviews were supplemented with information
from health personnel or family members, or both. Eq-
5d and mini-mental state interviews were not per-
formed by phone. One patient was included with both
hips, 34 days apart, with one hip in either group. We
excluded her results from the analysis of the functional
assessment scales.

Demographics and perioperative results

At baseline the groups were similar (table 1). Twenty
eight surgeons performed a median of five operations
each (range 1-26). Twenty patients (18%) in the internal
fixation group experienced intraoperative problems;
nine were changed to hemiarthroplasty because of
irreducible fractures (eight) or poor screw purchase
(one). In the hemiarthroplasty group there were 15
(14%) reports of intraoperative problems. Duration of
surgery, amount of blood loss, and need for blood
transfusion were higher in the hemiarthroplasty group
(table 2). There was no association between time from
admission to surgery or surgeon’s experience and
complications.

Functional outcomes

The functional results for all three scales—Harris hip
score, Eq-5d, and Barthel index—favoured the hemi-
arthroplasty group, although this was not significant at
all time points for all scales (table 3). In the
hemiarthroplasty group the Harris hip score was
significantly higher at 4 and 12 months; the Eq-5d
index score was higher at 24 months; and the visual
analogue scale score was significantly higher at
4 months. The number of responses on Eq-5d,
especially on the visual analogue scale, was lower
than for the other scales, mainly because patients with
mini-mental state examination scores of 8 or lower
often did not respond. The proportion scoring 95 or
100 points on the Barthel index was higher in the
hemiarthroplasty group at both 12 and 24 months.

A subgroup analysis of the patients in the internal
fixation group whose fracture healed without compli-
cations (n=53) compared with the patients randomised
to hemiarthroplasty showed scores in favour of the
hemiarthroplasty group at 12 and 24 months (table 4).
The parallel subgroup comparison of patients from the
internal fixation group who underwent reoperation
with hemiarthroplasty (n=39) and the entire
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Table 2| Characteristics during and after surgery for patients with hip fracture according to type of treatment. Figures are numbers*

(percentages) of patients unless stated otherwise

Mean difference or relative

Internal fixation Hemiarthroplasty risk (95% Cl) P value
Perioperative details
Mean (SD) time from admission 25.3 (15.34) (n=111) 31.4 (22.32) (n=107) 6.101 (0.96 to 11.23) 0.02
to surgery (hours) - - B
Mean (SD) time in operation 107 (44.90) (n=109) 167 (34.06) (n=102) 60.41 (49.5t071.3) <0.001
theatre (minutes)
Mean (SD) time of surgery 26 (20.18) (n=110) 76 (19.01) (n=107) 49.31 (44.1 t0 54.6) <0.001
(minutes)
Mean (SD) intraoperative blood 35 (86.67) (n=110) 348 (203.64) (n=107) 313.11 (271.4 to 354.8) <0.001
loss (ml)
Main surgeons »3 years 77 (69) (n=111) 67 (62) (n=109) 1.13(0.93 t0 1.37) 0.22
experience with procedure - - - -
Spinal anaesthesia 106 (96) (n=111) 103 (95) (=108) 1.00 (0.95 to 1.06) 0.97
Hospital stay - - - -
Received blood transfusion 15 (14) (=111) 35 (32) (n=109) 0.42(0.24 10 0.73) 0.001
while admitted
Any medical complication - 28 (25) (n=111) - 30 (28) (n=109) - 0.92 (0.59 to 1.43) - 0.70
Postoperative confusion 17 (15) (n=111) 20 (18) (n=109) 0.84 (0.46 t0 1.51) 0.55
Mean (SD) hospital stay (days) - 8.2 (7.35) (n=111) - 10.2 (11.95) (n=109) 1.98 (-0.66 to 4.61) B 0.14
Cognitive function
Cognitive failure at 4 months 44 (49) (n=89) 42 (50) (n=84) 0.99 (0.73 0 1.33) 0.94
(MMSE-12 score <10)
Mortality
Within 30 days 7 (6) (n=112) 10 (9) (n=110) 0.68 (0.27 to 1.73) 0.42
Within 90 days 16 (14) (=112) 20 (18) (n=110) 0.77 (0.43 to 1.44) 0.43
Within 12 months o 24 (21) (=112) o 29 (26) (n=110) o 0.81 (0.51 to 1.30) - 0.39
Within 2 years 39 (35) (n=112) 39 (35) (n=110) 0.98 (0.69 to 1.40) 0.92

*Number varies because some information was missing for some patients.

tMean difference.

hemiarthroplasty group showed scores favouring
hemiarthroplasty at 4 months (table 5).

Complications and reoperations

The risks of complications and reoperations were 3.4 to
4.2 times higher in the internal fixation group (tables 6
and 7). Median time to complication was 137.5 days in
the internal fixation group (range 8-730) and 18 days
(range 6-730) in the hemiarthroplasty group (P=0.01).
Sixteen patients had to have more than one further
operation (two to six); 14 of them were in the internal
fixation group (relative risk 6.88, 95% confidence
interval 1.60 to 29.55, P=0.002).

DISCUSSION

In patient with displaced intracapsular femoral neck
fractures, hemiarthroplasty results in better hip func-
tion, higher health related quality of life, and more
independence than internal fixation. The primary
outcome measure, the Harris hip score at 12 months,
was amean of 6.7 (95% confidence interval 1.5 to 11.9)
points higher in the hemiarthroplasty group.

Strengths and weaknesses

Some care should be taken, in interpreting the
secondary outcomes. Firstly, we made multiple com-
parisons, and this increases the risk of false positive

results. Secondly, in some cases where we found
significant differences, the confidence intervals are
wide and nearly include zero. The trend in favour of
hemiarthroplasty as treatment for displaced femoral
neck fractures, however, is clear in all the outcome
measures, and the Eq-5d visual analogue scale at
24 months was the only score with a non-significant
difference in favour of the internal fixation group.

Both interventions were familiar to the surgeons
before the study, and both methods are modern and
well defined. We achieved a high follow-up rate, and
evaluation was performed blinded with recognised
assessment scales. The Harris hip score is a widely used
functional score and has been validated for patients
with osteoarthritis.'”!°?*** The Eq-5d and Barthel
index have been recommended for patients with hip
fracture and have also been found useful in those with
cognitive failure, with a possible exception of the visual
analogue scale of Eq-5d.2°**" We chose a cut-off point
of 90/95 on the Barthel index because it has a good
predictive value of the ability to live independently.*'**
It may be perceived as a weakness in our study that a
large number of surgeons with varying experience
participated. Our rates of complications and reopera-
tions are high but comparable with those seen in
previous studies.*'**%*% Two studies in which only
one or two expert surgeons performed the operations
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Table 3 | Functional outcomes in patients* after hip fracture according to allocated treatment

Mean difference or

Internal fixation Hemiarthroplasty relative risk (95% Cl) P value
Mean (SD) Harris hip score
At 4 months 59.6 (19.5) (n=89) 67.7 (15.8) (n=84) 8.2 (2.8t013.5) 0.003
At 12 months 65.8 (15.9) (n=87) 72.6 (17.5) (n=74) 6.7 (1.5t0 11.9) 0.01
At 24 months 67.3 (15.5) (n=71) 70.6 (19.1) (=68) 3.3 (-2.5t09.2) 0.26
Mean (SD) Eq-5d index scog and visual analogue s?ale N N
Index score:
At 4 months 0.53 (0.29) (n=79) 0.61 (0.30) (n=70) 0.10 (-0.003 to 0.20) 0.06
At 12 months 0.56(0.33) (1=70) 0.65 (0.30) (n=62)  010(-0.00810022)  0.07
At 24 months 0.61 (0.31) (n=52) 0.72 (0.23) (n=52) 0.13 (0.01 t0 0.25) 0.03
Visual analogue scale: N N N N
At 4 months 53 (18.5) (n=69) 62 (21.0) (n=60) 8.7 (1.9t0 15.6) 0.01
At 12 months 57 (21.6) (n=59) 63 (24.3) (n=54) 6.2 (-2.4t0 14.7) 0.16
At 24 months 60 (18.0) (n=45) 60.0 (21.0) (n=43) -0.8 (-9.1t07.5) 0.84
No (%) of patients with Barael index score of 95 or7100 N N
At 4 months 41 (47) (n=88) 40 (50) (n=80) 0.93t (0.68 to 1.27) 0.66
At 12 months 31 (36) (n=87) 39 (53) (=73) 0.671 (0.47 to 0.95) 0.02
At 24 months 4G5 (=6 36 (53) (n=68) 063104210094 0.02

*Number varies because not all information could be obtained for all patients.

TRelative risk.

showed fewer healing complications after internal
fixation but still had rates of revision to arthroplasty of
34%* and 36%.%

Surprising lack of differences

Other studies have not had as unequivocal results. The
lack of differences found previously between these two
quite different treatments may seem surprising. Some
studies may have used types of hemiarthroplasty that
work less well in more active patients.®*****> Several
studies show better results for arthroplasty at the early
follow-ups but with less or no difference at later time
points.>*#9303436 This might be because rehabilitation

after arthroplasty is faster, but eventually internal
fixation patients get to the same level of function. Time
to recovery is important enough in itself for these
patients, but another explanation might be that the
effect of femoral neck fracture is diluted by other
diseases and conditions over time. A crossover-like
effect, caused by the large number of revisions from
internal fixation to arthroplasty combined with loss of
statistical power because of mortality, might also
weaken the treatment effects at later follow-ups.

Even though the outcome of our study seems
convincing, in light of the results of the meta-
analyses,”' it is still possible that hemiarthroplasty

Table 4 | Patient in internal fixation group who healed uneventfully (n=53) compared with those in hemiarthroplasty group

Mean difference or

Healed internal fixation Hemiarthroplasty relative risk (95% Cl) Pvalue
Mean (SD) Harris hip score
At 4 months 63.4 (14.8) (n=37) 67.7 (15.8) (n=84) 4.4 (-1.7 t0 10.4) 0.16
At 12 months 63.7 (16.7) (n=37) 72.6 (17.5) (n=74) 8.8 (1.9t0 15.7) 0.01
At 24 months 63.9 (12.0) (n=29) 70.6 (19.1) (n=68) 6.7 (0.3t013.1) 0.04
Mean (SD) Eq-5d index score and visual analogue scale
Index score:
At 4 months 0.58 (0.22) (n=29) 0.61 (0.30) (n=70) 0.03(-0.10t0 0.15) 0.67
At 12 months 0.57 (0.32) (n=27) 0.65 (0.30) (n=62) 0.08 (-0.06 t0 0.22) 0.26
At 24 months N 0.48 (0.41) (n=17) 0.72(0.23) (n=52) 0.24(0.02 to 0.46) 0.03
Visual analogue scale:
At 4 months 56 (15.2) (n=26) 62 (21.0) (=60) 5.6 (-3.5t0 14.7) 0.22
At 12 months - 51 (15.6) (n=22) - 63 (24.3) (n=54) 12.1 (2.7t0 21.4) 0.01
At 24 months 55 (11.2) (n=14) 60 (21.0) (n=43) 4.4 (-4.4t013.2) 0.32
No (%) with Barthel index score of 95 or 100
At 4 months 16 (44) (n=36) 40 (50) (n=80) 0.89* (0.58 t01.36) 0.58
At 12 months 10 (27) (=37) 39 (53) (n=73) 0.51* (0.29 to 0.90) 0.01
At 24 months 6 (21) (n=28) 36 (53) (n=68) 0.41* (0.19 t0 0.85) 0.01

*Relative risk.
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Table5 | Patients in internal fixation group who underwent further operation with hemiarthroplasty (n=39) compared with those in

hemiarthroplasty group

Reoperated internal fixation

Mean (SD) Harris hip score

Hemiarthroplasty

Mean difference or relative
risk (95% ClI) P value

At 4 months 53.6 (21.7) (n=37) 67.7 (15.8) (n=84) 14.1 (6.1 t0 22.0) <0.001
At 12 months 66.2 (14.3) (n=37) 72.6 (17.5) (n=74) 6.4 (0.2 t0 13.0) 0.06
At 24 months 66.9 (15.9) (n=31) 70.6 (19.1) (n=68) 3.7 (-4.1t0 11.5) 0.35
Mean (SD) Eg-5d index score and visual analogue scale
Index score:
At 4 months 0.40 (0.38) (n=37) 0.61 (0.30) (n=70) 0.21 (0.06 to 0.35) 0.005
At 12 months 0.50 (0.40) (n=32) 0.65 (0.30) (n=62) 0.15 (-0.01 t0 0.31) 0.07
At 24 months 0.58 (0.34) (n=27) 0.72 (0.23) (n=52) 0.14(-0.01t0 0.29) N 0.07
Visual analogue scale:
At 4 months 49 (20.2) (n=33) 62 (21.0) (=60) 12.9 (3.9t0 21.8) 0.005
At 12 months 59 (23.8) (n=27) 63 (24.3) (n=54) 4.1(-7.2t015.4) 0.47
At 24 months 60 (19.3) (n=23) 60 (19.3) (n=43) -0.6 (-10.9t09.9) 0.91
No (%) with Barthel index score of 95 or 100
At 4 months 16 (43) (=37) 40 (50) (n=80) 0.87* (0.56 t0 1.33) 0.50
At 12 months 15 (41) (n=37) 39 (53) (n=73) 0.76* (0.49t0 1.18) 0.20
At 24 months 11 37) (=30) 36 (53) (n=68) 0.69* (0.41t01.17) 0.14

*Relative risk.

and internal fixation produce the same functional
results. It seems at least highly unlikely, however, that
the results are better after internal fixation.

Subgroup analyses

In our study even patients with internal fixations who
healed uneventfully had poorer functional results at 12
and 24 months than patients in the hemiarthroplasty
group. Patients with internal fixations who underwent

further hemiarthroplasty had poorer functional results
than those with primary hemiarthroplasties after four
months, which is around the time most of the failures
occurred, whereas at the later follow-up points we
found only a non-significant tendency towards better
results in the primary hemiarthroplasty group. Care
must be taken in interpreting these results as they are
the result of post hoc subgroup analyses and include
multiple comparisons and some of them display wide

Table6 | Complications upto 24 monthsin patients with hip fractureaccordingtotype oftreatment. All complications are counted so
more than one may apply for each hip. Figures are numbers (percentages) of patients unless stated otherwise*

Internal fixation (n=111)

Hemiarthroplasty (n=108)

Wound dehiscence »1 week 0(0) 2(2
Painful protruding screws 3(3) 0(0)
Painful heterotopic ossification 1(1) 1(1)
Deep venous thrombosis 1(1) 0(0)
Pulmonary embolism N 2 - 0(0)
Pressure sore 303) 1(1)
Ipsilateral above knee amputation 1(1) 0(0)
Radiographic loosening of hemiarthroplastyt N 0(0) N 10D
Dislocation of hemiarthroplastyt 6(5) 10
Deep infectiontt 7 (6) 7 @)
Mechanical failure of internal fixation/non-uniont§ B 40 (36) B 303)
Avascular necrosist 6 (5) 0(0)
Total No of complications 70 16
No of hips with any complication** 56 (50) 16 (15)
No of hips with major complication related to methodtt 47 (42) 11 (10)

*Excludes two patients who died preoperatively, one in each group, and one patient in hemiarthroplasty group lost to follow-up.
TRegistered as major complication related to method when there was attributable pain or reduced function.
1 Six of the seven deep infections in patients in internal fixation group were in those who had hemiarthroplasty, either as primary procedure because

of intraoperative problems (n=3) or after failure of internal fixation (n=3).

§Three patients in hemiarthroplasty group with mechanical failure primarily underwent internal fixation (fig 1).

1P<0.001
**Relative risk (95% Cl) 3.44 (2.11 to 5.60), P<0.001.
T1Relative risk (95% CO) 4.16 (2.28 to 7.58), P<0.001.
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Table7 | Reoperation upto 24 monthsin patients with hip fracture according to type of treatment. Figures are numbers (percentages)

of patients unless stated otherwise*

Internal fixation (n=111)

Hemiarthroplasty (n=108)

Adjustment of screw position 1(1) 0(0)
Screw removal 8(7) 1(1)
Hemiarthroplasty as tertiaryprocedure after screw removalf N 4 (4) - 1(1)
Screw removal and hemiarthroplastyt 35(32) 1(1)
Revision from hemiarthroplasty to total hip arthroplastytt N 4 (4) N 0(0)
Soft tissue debridement of hemiarthroplastyt 7 (6) 6 (6)
Open reduction of dislocated hemiarthroplastyt B 202 N 0(0)
Closed reduction of dislocated hemiarthroplastyt 5(5) 1(1)
Excision arthroplastyt N 4 (4) N 3(3)
Total No of reoperations§ 70 13
No of hips with any reoperation 47 (42) 11 (10)
No of hips with major reoperation** t++ N 44 (40) N 11 (10)

*Excludes two patients who died preoperatively, one in each group, and one patient in hemiarthroplasty group lost to follow-up.

tRegistered as major reoperation.

fIn one case stem was exchanged and revised to conventional total hip arthroplasty. In the other three hips stem retained and semiconstrained

acetabular component inserted.
§P<0.001.
Relative risk (95% Cl) 4.20 (2.30 to 7.65), P<0.001

**Two patients with failure of internal fixation did not have further operation because of poor medical condition. Three patients with avascular necrosis
were diagnosed at 24 month follow-up and thus did not have further operation within follow-up time of 24 months. One had no pain and no

reoperation was planned.
ttRelative risk (95% CI) 3.89 (2.13 to 7.13), P<0.001.

confidence intervals. We have found no previous
research comparing internal fixation without compli-
cations and hemiarthroplasty, but a previous retro-
spective study from our institution found more
reoperations after secondary hemiarthroplasty.?’
Also, in a prospective study Roberts and Parker
reported more reoperations and more pain in the
group undergoing secondary hemiarthroplasty.?
Neither the view that a failure after internal fixation
has no consequence because revision to arthroplasty is
uncomplicated nor the belief that there is an advantage
to keep the native hip joint after a displaced femoral
neck fracture can thus be supported.

Mortality

One argument left in favour of internal fixation may be
mortality. A common clinical concern is that a
hemiarthroplasty is too extensive an operation for
these patients, especially in the acute setting. The

WHAT IS ALREADY KNOWN ON THIS TOPIC

In patients with displaced femoral neck fractures 30-40% of
those treated with internal fixation need a further operation,
whereas hemiarthroplasty has a reoperation rate of 5-10%

Meta-analyses have failed to show a difference in functional
results

WHAT THIS STUDY ADDS

Hemiarthroplasty gave better functional results, higher
health related quality of life, and more independence than
internal fixation

Better results were found for hemiarthroplasty even when
compared with patients with internal fixation that healed
without complications

available meta-analyses®'°* and our results show a

non-significant tendency towards lower mortality in
the internal fixation group, but only one previous
randomised study found significantly higher mortality
in the hemiarthroplasty group.”® A study powered to
detect a difference in mortality would have to be large,
probably requiring several thousand patients.®® If the
tendency of an increased early mortality of 3-4% of
patients after arthroplasty is a true incidence, however,
it would be a finding of considerable importance.

It seems clear that most patients with displaced
femoral neck fractures should be treated with arthro-
plasty, and further research should focus on what kind
of arthroplasty to use. There is little evidence to suggest
that one internal fixation device or one type of
arthroplasty is superior to any other.***' In the absence
of documentation in femoral neck fractures, arthro-
plasties that perform well in osteoarthritis should be
used. We have shown that a bipolar hemiarthroplasty
with a well documented cemented femoral stem gives
superior results compared with fixation with two
parallel screws.
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