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In this study, the restoration of leg length and global 
femoral offset and positioning of the femoral stem 
and acetabular cup of hemiartroplasty (HA) and total 
hip arthroplasty (THA) after femoral neck fracture 
(FNF) were compared at the postoperative radio-
graphs between 181 hips operated using the direct 
lateral (DL) approach and 127 hips operated using 
the posterolateral (PL) approach. Regarding HA, the 
DL approach was associated with lengthening of the 
operated leg (5.7 mm vs. 2.1 mm), p = 0.001. The PL 
approach had more varus stem position (23% vs. 
12%, p = 0.03) and the DL approach had more stems 
with C-position (58% vs. 32%, p = 0.001). Regarding 
THA, the DL approach showed increased cup ante-
version (28° vs. 21°), p = 0.016, and a decrease in FO 
(-5.9 mm vs. -2.0 mm, p = 0.04). Surgeons caring for 
FNF patients are to be aware of the differences in geo-
metrical restroration and component positioning 
 between the two approaches. 

Keywords : leg length ; femoral offset ; hip arthro
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INTRODUCTION

The restoration of hip biomechanics with mini
mal leg length discrepancy (LLD) and global femo

ral offset (FO) is an important goal for a successful 
hip arthroplasty operation. Another goal is the cor
rect positioning of prosthetic components such as 
stem position, cup inclination and anteversion. The 
influence of surgical approach on these two goals 
has not been adequately studied and documented, 
especially in patients operated for femoral neck 
fractures (FNF). Failure to restore the global FO af
ter the posterolateral (PL) approach, for instance, 
has been associated with increased prosthetic insta
bility (12,17,19,24). On the other hand, the varus posi
tioning of the stem in the femoral canal was report
ed to increase the risk of loosening and 
subsidence (8,18,23).

The aim of this study was to investigate how the 
commonest two surgical approaches for hip arthro
plasty after FNF, the direct lateral (DL) and PL, 
could restore leg length and global FO and position 
the femoral stem and acetabular cup.
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PATIENTS AND METHODS

This is a prospective cohort study that was conducted 
at Sundsvall Teaching Hospital, Sundsvall, Sweden. 
 Between February 2012 and May 2015, 325 patients with 
Garden classification III and IV (displaced) FNF were 
operated with hip arthroplasty. The DL (modified 
Hardinge) approach and the PL (Moore) approach were 
used according to the surgeon’s preference and experi
ence (6,16). The cemented Lubinus SPII system (Link®, 
Germany) was used in all cases. Standard calibrated 
(30 mm spherical metal ball) anteroposterior (AP) and 
lateral radiographs were taken postoperatively. All post
operative radiographs were made on a computerized ra
diography system (Siemens, Erlangen, Germany) and all 
measurements were performed on the AP and lateral ra
diographs of the pelvis and hip. The radiographs were 
made with the patient in the supine position with both 
legs 1015 degrees internally rotated (hold by a foot re
tainer). The Xray beam was centered on the pubic sym
physis with a film focus distance of 115 cm. All images 
were digitally acquired using the Picture Archiving and 
Communication System (PACS, Impax : Agfa, Antwerp, 
Belgium). All radiographic measurements were made on 
a 19inch LCD monitor using PACS software.

Measurement of the global FO method was performed 
on AP view as the distance between the longitudinal axis 
of the femur to the center of the femoral head plus the 
distance from the center of the femoral head to a perpen
dicular line passing through the medial edge of the ipsi
lateral teardrop point of the pelvis (11). The measurement 
was compared to the global FO of the contralateral hip 
(Fig. 1).

The LLD was measured as the difference in perpen
dicular distance in millimeters between a line passing 
through the lower edge of the teardrop points to the 
 corresponding tip of the lesser trochanter of the operated 
to the nonoperated hip (Fig. 2) (26).

In cases of THA, the acetabular cup anteversion was 
measured on lateral radiograph as the angle formed by 
the intersection of a line drawn across the face of acetab
ulum and a line perpendicular to the horizontal plane 
(Fig. 3) (25).

Cup inclination was measured on AP view as angle in 
degrees, between a line drawn along the angle of rim of 
the cup and transischial line (a line drawn between the 
most inferior point of the ischial tuberosities) (Fig. 4). 

The stem position was evaluated on the AP view re
garding its tip varus/valgus orientation in relation to the 
femoral axis while the presence or absence of Cposition 
(femoral stem tip points towards the posterior cortex) 

was evaluated on the lateral view of the hip (Fig. 1 and 
3).

A single observer who was blinded to the approach 
used performed all radiological measurements.

Statistical analysis

Parametric data (LLD, global FO, cup inclination 
and anteversion) were presented as means and stan
dard deviation (SD) while the categorical data (stem 
position) were presented as counts and percentages. 
Student’s ttest for independent samples was used 
to compare the means of the parametric data while 
the Fisher’s exact was used to compare categorical 
data. A pvalue of < 0.05 was considered statisti
cally significant. We used SPSS 20.0 for Windows 
(IBM, Armonk, NY, USA) for analyses.

RESULTS

Seventeen patients were excluded because of im
proper radiographs where the measurements could 
not be standardized (malrotated pelvis or femur). 
Therefore, 308 patients (mean age 82 years, range 
5799 years) were included in this study. The DL 
approach was used in 181 patients [160 HA (mean 

Fig. 1. — Measurement of the global FO as the distance be
tween the longitudinal axis of the femur to the center of the 
femoral head plus the distance from the center of the femoral 
head to the level of the ipsilateral teardrop point of the pelvis. 
The difference between the two sides (A and B) was measured. 
We evaluated the stem varus/neutral/valgus position at this 
view.
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age 84 years, range 6699 years) and 21 THA (mean 
age 72 years, range 6184 years)]. The PL approach 
was used in 127 patients [94 HA (mean age 85 years, 
range 7199 years) and 33 THA (mean age 71 years, 
range 5784 years)].

For the HA group, the DL approach was associ
ated with increased LLD compared with the PL ap
proach (Table I). We found that C-position was 
more common in the DL approach (58% vs. 32%, 
p = 0.01). The varus position was more commonly 
found in the PL group. No statistical difference was 
found between the DL and the PL approach regard
ing global FO. 

For the THA group, the DL approach was 
 associated with increased cup anteversion and a 
 decrease in global FO in comparison to the PL 
 approach (Table I). Other measurements (LLD, cup 
inclination and stem position) showed no differ
ences between the two approaches (Table I). 

DISCUSSION

This prospective cohort study indicate that the 
DL and PL approaches seem to have some differ
ences in restoring the leg length, global FO, and cup 
positioning when used in HA and THA for FNF 
 patients. Surgeons caring for FNF patients are to be 

aware of the differences between these two ap
proaches. 

There has been more interest in studying the bio
mechanical changes and component positioning in 
hip arthroplasty surgery for patients with osteoar
thritis (OA) than for patients with FNF. This could 
be the result of the difference in functional level, 
demands and the level of expectations between 
these two groups of patients. The FNF patients are 
older, frailer and are more prone to postoperative 
complications than the OA patients. Therefore, 
 every effort should be made to minimize the risk for 
prosthetic instability and component malposition in 
this group of patients.

Previous studies have shown that the DL ap
proach, compared to the PL approach, could signifi
cantly reduce the dislocation risk for FNF patients 
operated with HA or THA (3,5,21). On the other 

Fig. 2. — The measurement of LLD as the difference in milli
meters between a line passing through the lower edge of the 
teardrop points to the corresponding tip of the lesser trochanter 
of the operated to the nonoperated hip. The difference between 
the two sides (A and B) was measured.

Fig. 3. — The measurement of acetabular cup anteversion on 
lateral radiograph as the angle formed by the intersection of a 
line drawn across the face of acetabulum and a line perpendicu
lar to the horizontal plane (A). We evaluated the presence/ 
absence of stem Cposition at this view.
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The influence of stem position in the coronal 
(varus, neutral or valgus) and sagittal (neutral or C
position) planes on the function and implant sur
vival is still a matter of debate. While some authors 
showed poor survival of varuspositioned cemented 
and noncemented stems due to early loosening and 
instability respectively, others reported no negative 
effect of this positioning, especially in tapered
wedged or rectangular noncemented stems (8,14,18, 
23). Furthermore, there are only a few reports of the 
effect of surgical approach on stem position
ing (9,22). In the present study, and in spite of using 
an anatomical stem (SPII Lubinus), the varus posi
tioning was fairly common in both the DL and PL 
approaches, however, the PL approach showed a 
higher risk. On the sagittal plane, the stem Cposi
tion was more common in the DL approach. This 
indicates the difficulty in achieving proper stem po
sitioning in the proximal femur, probably due to its 
version and bowing. Using an anatomical stem or a 
stem centralizer did not seem to eliminate this 
 problem. In the DL approach, the attachment of the 
gluteus medius muscle might make it difficult to 
find the correct entry to the femoral canal and there
fore increase the risk for Cposition. These results 
are in agreement with those presented by Vaghan et 
al, who described higher risk of Cposition in the 
DL approach (22). In their study population, the PL 
gave more incidence of varus stem position than the 
DL approach, which is in accord with our findings. 
We did not evaluate the orientation of the femoral 

hand, the PL approach was associated with better 
patient satisfaction and lower mortality in OA pa
tients (7,10). However, these studies did not include 
a comparison of how these two approaches could 
restore the leg length and global FO as well as how 
they succeeded in positioning the prosthetic compo
nents. 

In this study, the DL approach in HA patients 
was associated with more lengthening of the oper
ated leg than the PL approach. Also, the DL ap
proach in THA patients was associated with more 
cup anteversion, a tendency previously reported by 
Enocson et al (4). Studies by Enocson et al (4) and 
Biedermann et al (1) has indicated that the relative 
risk for anterior dislocation increase with the ante
version of the acetabular component. The inverse 
relationship was identified for posterior dislocation. 
Care should be taken to avoid excessive anteversion 
of the cup during DL. However, the differences be
tween the approaches in our study were within the 
acceptable ranges and did not compromise the bio
mechanical forces or prosthetic components’ posi
tioning in the DL approach. The global FO and cup 
inclination measures were also comparable in the 
two approaches. Therefore, the intraoperative eval
uation of these parameters seemed to be adequate in 
both approaches in spite of their anatomical differ
ences. These results agree with those reported by 
Mohamed et al (15) who did not find any differences 
in the leg length and medial FO between the two 
approaches used for THA in FNF patients.

Table I. — The comparison between the two approaches
HA pvalue THA pvalue
DL (n = 159) PL (n = 93) DL (n = 21) PL (n = 93)

LLD mm (SD) 5.7 (5.2) 2.1 (9.5) 0.01 2.8 (6.1) 3.7 (5.8) 0.6
FO mm (SD) 2.5 (10.7) 1.9 (7.1) 0.7 5.9 (6.5) 2.0 (6.6) 0.04

Cup inclination degrees (SD) 51 (6.9) 50 (7.6) 0.7
Cup anteversion degrees (SD) 28 (9.1) 21 (8.4) 0.01

Cposition 58% 32% 0.01 52% 41% 0.6
Stem position :
Varus
Valgus
Neutral

12%
12%
76%

24%
2%
74%

0.04 29%
5%
66%

16%
0%
84%

0.2
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global FO, and cup positioning when used in HA 
and THA for FNF patients. Surgeons caring for 
FNF patients are to be aware of the differences be
tween these two approaches.
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