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Background and purpose — Hemiarthroplasty (HA) is the most 
common treatment for displaced femoral neck fractures in many 
countries. In Norway, there has been a tradition of using the direct 
lateral surgical approach, but worldwide a posterior approach is 
more often used. Based on data from the Norwegian Hip Frac-
ture Register, we compared the results of HA operated through 
the posterior and direct lateral approaches regarding patient-
reported outcome measures (PROMs) and reoperation rate. 

Patients and methods — HAs due to femoral neck fracture in 
patients aged 60 years and older were included from the Norwe-
gian Hip Fracture Register (2005–2014). 18,918 procedures were 
reported with direct lateral approach and 1,990 with posterior 
approach. PROM data (satisfaction, pain, quality of life (EQ-5D), 
and walking ability) were reported 4, 12, and 36 months postop-
eratively. The Cox regression model was used to calculate relative 
risk (RR) of reoperation.

Results — There were statistically signifi cant differences in 
PROM data with less pain, better satisfaction, and better qual-
ity of life after surgery using the posterior approach than using 
the direct lateral approach. The risk of reoperation was similar 
between the approaches.

Interpretation — Hemiarthroplasty for hip fracture per-
formed through a posterior approach rather than a direct lateral 
approach results in less pain, with better patient satisfaction and 
better quality of life. The risk of reoperation was similar with 
both approaches. 

■

During the past decade, there has been a change in the treat-
ment of femoral neck fractures from internal fi xation to more 
use of hemiarthroplasty (HA) in many countries (Parker et al. 
2002, Keating et al. 2006, Frihagen et al. 2007, Gjertsen et al. 

2010, Stoen et al. 2014). One important issue when treating 
patients with HA is the type of surgical approach. Two differ-
ent surgical approaches have predominated. In the transgluteal 
direct lateral approach, as described by Hardinge (1982), the 
anterior portion of the gluteus medius and minimus muscles 
is divided. The posterior approach, as described by Moore 
(1957), involves division of the piriformis, obturator internus 
muscle, and gemelli tendons. In Norway, the direct lateral 
approach has been the most common surgical approach when 
treating elderly patients with femoral neck fractures (Havelin 
et al. 2016). 

For total hip arthroplasty (THA) in osteoarthritis patients, 
one recent study by Amlie et al. (2014) found worse patient-
reported outcome with lower quality of life, more pain, and 
more limping after the direct lateral approach compared to the 
posterior approach. To our knowledge, patient-reported out-
come measures (PROMs) for the different surgical approaches 
when treating hip fracture patients with hemiarthroplasty has 
not been thoroughly investigated. However, in a recently pub-
lished study by Parker (2015), no signifi cant difference in pain 
or functional outcomes could be found in 216 patients who 
were randomized to the lateral or posterior approach.

With this background, we compared the results of the poste-
rior surgical approach and the direct lateral approach regard-
ing patient-reported outcome and reoperation rate in a national 
setting using data from the Norwegian Hip Fracture Register 
(NHFR).

Patients and methods
Study design  
The NHFR has registered hip fractures on a national basis 
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since 2005. After each primary operation or reoperation, the 
surgeon fi lls out a paper form that is sent to the registry. The 
completeness for primary hemiarthroplasty operations in the 
NHFR was found to be 91% (Havelin et al. 2016). Comor-
bidity was classifi ed according to the ASA classifi cation. 
Cognitive impairment was classifi ed as present, not present, 
or uncertain status. Follow-up questionnaires used for assess-
ing VAS pain from the operated hip (0–100 with 0 meaning 
no pain and 100 meaning unbearable pain), VAS satisfaction 
(0–100 with 0 meaning very satisfi ed and 100 meaning very 
dissatisfi ed), EQ-VAS, and EQ-5D-3L were distributed to the 
patients 4, 12, and 36 months after surgery. The EQ-5D ques-
tionnaire has 5 dimensions (walking ability, ability regarding 
self-care, ability to perform usual activities, pain/discomfort, 
and anxiety/depression). Preoperative EQ-5D scores were col-
lected retrospectively 4 months postoperatively. We evaluated 
self-reported walking ability according to the fi rst dimension 
of the EQ-5D questionnaire in particular. To calculate the 
EQ-5D index score, a European VAS-based value set was used 
(Greiner et al. 2003). 

Patients
On December 31, 2014, a total of 25,541 hemiarthroplasties 
performed for a hip fracture had been registered in the NHFR.  
All patients who had undergone hemiarthroplasty surgery 
through a direct lateral or posterior surgical approach were 
selected. To have a homogenous group, patients with unipolar 
prostheses, with cemented prostheses fi xed with non-antibi-
otic-loaded cement, with pathological fractures, with extra-
capsular fractures, operated with surgical approaches other 
than posterior or direct lateral, and patients who were < 60 
years old were excluded (Figure 1). After exclusion, 20,908 
patients remained for analysis. The direct lateral approach 

ences in fi xation technique between the 2 approaches were 
not possible to perform, as walking ability was a categori-
cal variable. Separate analyses were therefore performed for 
uncemented and cemented prostheses.The Pearson chi-square 
test was used for comparison of categorical variables and Stu-
dent’s t-test was used for continuous variables in independent 
groups. Patients were followed until time of death, time of 
emigration, or until the end of the study. 

Prostheses survival was calculated using the Kaplan-Meier 
method. The Cox regression model was used to calculate rela-
tive risk (RR) of reoperation with adjustment for age, sex, 
comorbidity (ASA class), cognitive function, fi xation of the 
prosthesis, and operation time in the 2 treatment groups. Fur-
thermore, the Cox model was used to construct adjusted sur-
vival curves. Also, for risk of reoperation, subanalyses were 
performed for cemented and uncemented prostheses sepa-
rately. The proportional hazards assumption was fulfi lled when 
investigated visually using a log-minus-log plot. However, the 
survival curves crossed each other for prosthesis survival after 
8.5 years. The Cox survival analysis was therefore terminated 
at 8 years of follow-up. A competing risks analysis was also 
performed using the Fine and Gray (1999) model. The mortal-
ity in the study period was set as the competing risk for revi-
sion of the prosthesis, and adjustments were done for possible 
infl uence of age, sex, cognitive function, ASA class, opera-
tion time, and type of fi xation. Adjustment for patients who 
were operated bilaterally was not performed—in line with the 
results of a previously study that showed that this would not 
alter the conclusions (Lie et al. 2004). The signifi cance level 
was set to 0.05. The statistical analyses were performed with 
the statistical package IBM SPSS Statistics version 21 and the 
statistical package R (Gray RJ (2010) Cmprsk: Subdistribu-
tion Analysis of Competing Risks. https://cran.r-project.org). 

Hemiarthroplasties registered in
the Norwegian Hip Fracture Register

n = 25,541 

Direct lateral approach
n = 20,884 

Direct lateral approach
n = 18,918

Posterior approach
n = 2,203 

Posterior approach
n = 1,990 

Excluded (n = 1,966):
– unipolar HA, 282
– cement without antibiotics, 95
– unknown fixation, 452
– pathological fracture, 434
– extracapsular fracture, 323
– age < 60 years, 223
– missing data on ASA score, 157

Excluded (n = 213):
– unipolar HA, 26
– cement without antibiotics, 9
– unknown fixation, 58
– pathological fracture, 41
– extracapsular fracture, 32
– age < 60 years, 20
– missing data on ASA score, 27

Excluded (n = 2,454):
– other approaches, 2,010
– unknown approach, 444

Included

Eligible

group had 18,918 patients and the 
posterior approach group had 1,990 
patients. The patients included had 
been operated in 52 different hospitals. 
36 of these hospitals used one specifi c 
approach (direct lateral or posterior) in 
more than 90% of the operations. 

Statistics 
PROM data (satisfaction, pain, and 
quality of life (EQ-5D)) were analyzed 
and compared between the 2 groups 
4, 12, and 36 months postoperatively. 
The p-values were calculated with gen-
eral linear models (GLMs) adjusted 
for cormobidity (ASA class), cognitive 
function, and fi xation of prosthesis.  

To evaluate the patients’ walking 
ability, the fi rst dimension of EQ-
5D-3L, describing mobility problems, 
was explored. Adjustments for differ-

Figure 1. Flow chart of study.
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Results

Table 1 shows the baseline characteristics of the patients. 
There were more uncemented prostheses (57% vs. 25%) and 
there was shorter duration of surgery (67 min vs. 76 min) in 
the posterior group than in the lateral group. These differences 
were statistically signifi cant. 

Table 2 shows the implants used in the 2 groups. Table 3 
presents the response rates to the patients’ questionnaires. The 
overall response rate varied from 54% to 58%. Only com-
pleted forms were included in the fi nal analysis.  

PROM data
Table 4 shows that patients reported more pain from and 
less satisfaction with the operated hip after the direct lateral 
approach than after the posterior approach. The results were 
statistically signifi cantly different after 4, 12, and 36 months. 
Better quality of life (EQ-VAS and EQ-5D index score) was 
found with the posterior approach, but with statistically sig-
nifi cant differences only after 12 months. The patients’ walk-
ing ability was similar between the groups preoperatively. 
At all postoperative follow-ups, patients reported having sta-
tistically signifi cantly more walking problems in the direct 
lateral group than in the posterior group (Figure 2A). Sub-
analyses for cemented and uncemented prostheses separately 
showed statistically signifi cantly better walking ability for 
patients who were operated with the posterior approach in 
the uncemented group, after 4 and 12 months. Patients oper-
ated with an uncemented prosthesis through the posterior 
approach also reported better walking ability preoperatively 
(Figure 2B and C).

Reoperations
There were more reoperations after the posterior approach 
than after the direct lateral approach. 1-year prostheses sur-
vival was 96% for the direct lateral approach and 95% for the 

posterior approach. After 8 years, the prostheses survival was 
96% after the direct lateral approach and 93% after the pos-
terior approach. Figure 3 is a plot of implant survival, with 
adjustment for age, sex, cognitive function, ASA class, fi xa-
tion of the prosthesis, and operation time. The risk of reop-
eration was similar in the fi rst 8 years irrespective of which 
approach was originally used (RR = 1.2, 95% CI: 0.92–1.4; 
p = 0.2). Additional analyses with adjustment also for stem 
fi xation gave similar results (RR = 1.2, 95% CI: 0.99–1.5; p 
= 0.07). The analyses using the Fine and Gray competing risk 
model gave a subhazard rate ratio (subHRR) of 1.16 (95% CI: 
0.94–1.4; p = 0.2). Hence, the competing risk approach did 
not alter the results that had already been obtained using the 
Cox regression model. Subanalyses showed similar results for 
the approaches when cemented prostheses (RR = 1.0, 95% 
CI: 0.8–1.5) and uncemented prostheses (RR = 1.2, 95% CI: 
0.9–1.6) were analyzed separately. 

Table 1. Baseline characteristics of patients

 
 Lateral Posterior 
 n = 18,918 n = 1,990 p-value
  
Mean age (SD) at fracture 83 (7) 83 (8) 0.6
Women, n (%) 13,770 (73) 1,424 (72) 0.2 a

ASA class, n (%)   < 0.001 a

 1 510 (2.7) 90 (4.5)
 2 6,438 (34) 658 (33)
 3 10,747 (57) 1,130 (57)
 4 1,213 (6.4) 110 (5.5)
 5 10 (0.1) 2 (0.1)
Uncemented prostheses, n (%) 4,635 (25) 1,139 (57) < 0.001 a

Cognitive impairment, n (%) 4,809 (25) 582 (29) < 0.001 a

Mean duration of 
   surgery (SD), min 76 (25) 67 (21) < 0.001 b

a Pearson’s chi-squared test. b Student’s t-test.

Table 2. Types of implants
 

Name a n        (%) 
 

Lateral approach 18,918 (100)
 Exeter/V40 (Stryker) 6,994 (37)
 Corail (DePuy Synthes) 3,936 (21)
 Charnley (DePuy Synthes) 2,277 (12)
 Lubinus SP II (LINK) 1,706 (9.0)
 Charnley Modular (DePuy Synthes) 1,361 (7.2)
 Spectron (Smith and Nephew) 881 (4.7)
 Titan (DePuy Synthes) 784      (4.1)
 Other 979      (5.2)
Posterior approach 1,990 (100)
 Corail (DePuy Synthes) 854 (43)
 Exeter/V40 (Stryker) 477 (24)
 Spectron (Smith and Nephew) 199 (10)
 Polar (Smith and Nephew) 137 (6.9)
 Filler (Biotechni) 109 (5.5)
 Charnley Modular (DePuy Synthes) 58 (2.9)
 Charnley (DePuy Synthes) 49 (2.5)
 Other 107 (5.4)

a DePuy Synthes located in Leeds, UK; Stryker, in Kalamazoo, MI; 
Biotechni, in La Ciotat, France; Smith and Nephew, in Memphis, TN;  
and LINK, in Hamburg, Germany.

Table 3. Response rates for patient questionnaires. The number of 
posted and returned questionnaires at each follow-up 

 Posted Returned (%) Completed (%) a

Lateral approach
 4 months 11,233 6,369  (57) 5,459  (49)
 1 year 9,100 5,140  (57) 4,350  (48)
 3 years 4,577 2,475  (54) 2,475  (46)
Posterior approach
 4 months 1,254 731  (58) 624  (50)
 1 year 1,010 584  (58) 506  (50)
 3 years 547 299  (55) 247  (45)

a Completed questionnaires included in the PROM data analyses.
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Discussion 

Patients operated with hemiarthroplasty using the posterior 
approach had less pain, were more satisfi ed, and had a better 
quality of life than those operated with direct lateral approach. 
In addition, a larger group of those operated with the posterior 
approach had fewer walking problems postoperatively. 

A study performed by Amlie et al. (2014) found more pain, 
less satisfaction, poorer life quality, and twice the risk of limp-
ing after primary total hip arthroplasty (THA) performed with 
the direct lateral approach rather than the posterior approach 
(Amlie et al. 2014). These fi ndings are supported by another 
registry-based study that found less residual pain and greater 
satisfaction after elective THAs performed with the posterior 
approach than after elective THAs performed with direct lat-

eral approach (Lindgren et al. 2014). The results of the present 
study on hemiarthroplasty support the fi ndings of these 2 stud-
ies regarding pain, satisfaction, and walking ability. 

In an observational study with a 1-year follow-up, Leonards-
son et al. (2016) reported better patient-reported outcome after 
the posterior approach than after the direct lateral approach. 
After adjusting for age, sex, cognitive impairment, and ASA 
grade, however, no statistically signifi cant results were found. 
The lower number of patients in that study compared to our 
study may explain the lack of statistically signifi cant differ-
ences. 

Parker et al. performed meta-analyses to fi nd a preferred 
approach for hemiarthroplasties since the 1990s, with-
out being able to come to any fi rm conclusions (Keene and 
Parker 1993, Parker and Pervez 2002). In a recently pub-

Figure 3. Prosthesis survival curves with 95% 
confi dence interval for surgical approach 
adjusted for age, sex, cognitive function, ASA 
class, fi xation of the prosthesis, and operation 
time (ASA-5 patients were excluded to make 
confi dence interval curves smaller).

Figure 2. Walking ability. The bars show the percentage of patients in each treatment group who reported no problems 
with walking in the fi rst dimension of EQ-5D at different follow-ups.

Table 4. Patient-reported outcome measures. Results are presented as mean values and 
as mean differences between direct lateral approach (DLA) and posterior approach (PA) at 
the different follow-ups

 Unadj. mean Adj. mean  Direct lateral vs. Posterior
 values values a Adj. mean 
 Scores DLA PA DLA PA difference a 95% CI p-value a

4 months       
    Pain 22 20 25 23 2.2 0.53 to 3.8 0.01
    Satisfaction 25 20 31 28 2.1 0.39 to 3.7 0.02
    EQ-5D index score 0.55 0.57 0.45 0.47 −0.014  −0.034 to 0.008 0.2
    EQ-VAS 60 61 52 53 −0.29  −2.1 to 1.5 0.8
12 months       
    Pain 20 17 21 18 3.1 1.3 to 4.9 0.001
    Satisfaction 25 21 27 22 4.7 2.7 to 6.7 < 0.001
    EQ-5D index score 0.61 0.64 0.55 0.58 −0.030 −0.055 to −0.006 0.01
    EQ-VAS 62 64 59 61 −2.1 −4.2 to −0.0 0.05
36 months       
    Pain 20 16 20 17 3.1 0.41 to 5.9 0.02
    Satisfaction 26 22 27 24 3.7 0.57 to 6.8 0.02
    EQ-5D index score 0.61 0.66 0.56 0.60 −0.033 −0.070 to 0.004 0.08
    EQ-VAS 61 65 60 63 −2.4 −5.6 to 0.80 0.1

DLA: direct lateral approach; PA: posterior approach.
a GLM (adjusted for differences in ASA, class, cognitive impairment, and fi xation of prosthesis).

100

80

60

40

20

0
Preop 4 months 1 year 3 years

p = 1 p < 0.001 p < 0.001 p = 0.009

No walking problems (%) 
all prostheses

Direct lateral
Posterior

100

80

60

40

20

0
Preop 4 months 1 year 3 years

p = 0.01 p = 0.6 p = 0.1 p = 0.2

No walking problems (%) 
cemented prostheses

100

80

60

40

20

0
Preop 4 months 1 year 3 years

p = 0.2 p < 0.001 p < 0.001 p = 0.08

No walking problems (%) 
uncemented prostheses

Follow-upA B C
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lished randomized, controlled trial involving 216 patients 
with hip fractures treated with HA, performed either with a 
lateral or a posterior approach, no differences could be found 
regarding residual pain or regain of walking ability (Parker 
2015). Biber et al. (2012) conducted a retrospective study on 
704 patients in 2012 and concluded that there was no dif-
ference between the posterior approach and the direct lateral 
approach regarding early surgical complications. However, 
the posterior approach predisposed to dislocation whereas the 
direct lateral approach predisposed to hematoma. Rogmark et 
al. (2014) found that the posterior approach clearly increased 
the risk of reoperation due to dislocation. Rogmark’s study 
included patients from both the Norwegian and the Swedish 
national registries. Although there was a similar tendency, no 
statistically signifi cant difference was found in the present 
study involving only patients from the Norwegian Register, 
probably due to the lower number of patients in the posterior 
approach group.

Other studies have found a greater risk of reoperation with 
uncemented prostheses (Langslet et al. 2014, Rogmark et al. 
2014). Langslet et al. showed better 5-year results for unce-
mented prostheses regarding Harris hip score. In the present 
study, there was more use of uncemented implants in the pos-
terior group than in the direct lateral group (57% vs. 25%). 
There is a possibility that patients treated with uncemented 
stems are a selected extra-fi t group. To minimize the risk of 
confounding, we adjusted the p-values for PROM data for 
differences in stem fi xation. Subanalyses on walking ability, 
performed for uncemented and cemented prostheses, showed 
a greater difference in favor of the posterior approach with 
uncemented stems. Furthermore, a similar risk of reopera-
tion was found for the 2 approaches with cemented and unce-
mented stems. 

In Norway, most hospitals have one standard procedure for 
hemiarthroplasty, including only 1 approach and 1 fi xation 
technique. 36 out of 52 hospitals had more than 90% of the 
operations performed with only one of the surgical approaches. 
This fi nding supports the assumption that 1 standard approach 
was used for HAs in most hospitals. Accordingly, the risk of 
surgical selection bias was low. 

The strength of our study was the high number of patients 
included, and the fact that there was a nationwide result show-
ing the outcome that could be expected in an average orthope-
dic department.

A registry study compares the actual number of patients 
operated. The 2 groups that we compared were different 
regarding the numbers of patients (1:10). This increases the 
risk of type-II error (i.e. failure to reject a false null hypoth-
esis). The skewed distribution in surgical approaches and fi xa-
tion techniques is diffi cult to correct for, because this was no 
randomized study where the patients could be randomized to 1 
of the 2 approaches. Our study shows the actual distribution of 
approaches used for hemiarthroplasty in our country, and one 
should have this in mind when discussing the results. 

It was a weakness that the preoperative PROM (EQ-5D) 
data were collected retrospectively 4 months postoperatively, 
but there is no reason to believe that recall bias should be dif-
ferent for the 2 groups. 1 study comparing recalled data and 
prospective data found only moderate agreement concern-
ing preoperative status of the patients (Lingard et al. 2001). 
In contrast, Howell et al. (2008) found that the correlation 
between recalled data and prospective data was good. The 
response rates to the patient questionnaires were low, prob-
ably due to high age, considerable comorbidity, and cognitive 
dysfunction. An earlier study from the registry found that the 
non-responders were older, were more cognitively impaired, 
and had a higher degree of comorbidity. The type of opera-
tion did not, however, infl uence the response rate, so there is 
no reason to suspect a systematic underreporting in 1 of the 2 
treatment groups (Gjertsen et al. 2008). 

In summary, hemiarthroplasty for hip fracture performed 
through a posterior approach appears to be a safe procedure 
with less pain, better patient satisfaction, and better quality of 
life than with the direct lateral approach.

No competing interests declared.
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