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Objectives: This study aims to investigate the possible 
association and comparison between anterolateral approach 
(ALA) and posterolateral approach (PLA) and postoperative 
lower limb discrepancy (LLD) in selective total hip arthroplasty 
(THA).

Patients and methods: April 2021 and July 2021, a total of 266 
consecutive patients (126 males, 140 females; mean age: 46.7±13.6 
years; range, 22 to 60 years) who underwent unilateral primary 
THA via the ALA or the PLA were retrospectively analyzed. The 
operations were performed by a single surgical team. All patients 
were divided into two groups according to the approach: ALA 
group (n=66) and PLA group (n=200). Relevant data were recorded. 
Diagnosis including hip osteoarthritis, developmental dysplasia of 
the hip (DDH), aseptic avascular necrosis (AVN), and inflammatory 
arthritis were noted. Perioperative follow-up radiographs were 
evaluated and measured to compare the postoperative LLD and 
offset. The association between two approaches and postoperative 
LLD and offset was analyzed using the univariate and multivariate 
linear regression analysis.

Results: The mean follow-up was 20±3.7 (range, 16 to 25) months. 
Univariate analysis revealed that the postoperative LLD, the 
postoperative acetabular offset, and hospital costs were lower 
in the ALA group than the PLA group (p<0.01). However, the 
offset and length of stay were comparable between the two groups 
(p>0.05). Multivariate analysis revealed that the PLA (β=4.71; 95% 
confidence interval [CI]: 1.78 to 7.64), preoperative LLD (β=0.29; 
95% CI: 0.21 to 0.37), DDH (β=5.01; 95% CI: 1.47 to 8.55), and 
AVN (β=3.81; 95% CI: 0.50 to 7.12) were the main contributors to 
the postoperative LLD.

Conclusion: Our study results suggest that the ALA may be superior 
to the PLA in controlling the postoperative LLD among some of the 
selective unilateral primary THA patients. Both the ALA and the 
PLA were comparable in terms of the restoration of offset. 
Keywords: Anterolateral approach, lower limb discrepancy, posterolateral 
approach, radiological assessment, total hip arthroplasty.
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Total hip arthroplasty (THA) is a valid method for 
various hip joint diseases and quantitative THAs 
are necessary for the aging population.[1-3] Successful 
THA could provide adequate pain relief, restore 
hip function, improve quality of life, and obtain 
satisfied long-term outcomes.[4] Surgical approaches 
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for THA have not changed much during recent 
decades. However, the efficacy of THA has been 
significantly improved with the good bone quality 
and good bone mineral density, eventually good 
bone strength which is crucial for the better 
survival of implants.[5] However, postoperative 
lower limb discrepancy (LLD) and improper offset 
occur occasionally, which may result in the adverse 
events including instability, impingement, or even 
dislocation.[6] The postoperative LLD remained the 
most common cause of dissatisfaction and gait 
disorders.[7] The improper offset would unbalance 
the arm of the abduction muscle, to weaken the 
strength, increase the pressure of the hip joint, and 
accelerate the wear of prosthesis.[8] Moreover, the 
investigations of association between the approaches 
and the postoperative LLD and offset are limited.

A variety of approaches were applied in THA with 
reported,[9] while anterolateral approach (ALA) and 
posterolateral approach (PLA) are the two common 
approaches.[10] The ALA was performed thought the 
gluteus medius, which was associated with increased 
hip load, decreased the dislocation rates,[11] and reduced 
length of stay (LOS).[12,13] Currently, the PLA remains 
the most commonly used in the United States, with 
an excellent exposure view by damaging joint capsule 
with shorter duration, lower intraoperative fracture, 
and higher risk of dislocation.[14] Overall, the efficacy 
and comparison between the approaches and the 
postoperative LLD and offset has not been sufficiently 
investigated with controversial findings. In the present 
study, we, therefore, aimed to investigate the possible 
association and comparison between the approaches 
(ALA and PLA) and postoperative LLD and offset in 
selective THAs.

PATIENTS AND METHODS

This single-center, retrospective cohort study was 
conducted at Peking University Shenzhen Hospital, 
Department of Bone and Joint Surgery between April 
2021 and July 2021. A total of 266 patients (126 males, 
140 females; mean age: 46.7±13.6 years; range, 22 to 60 
years) who underwent unilateral primary THA via 
the ALA or the PLA were consecutively included and 
divided into two groups as the ALA group (n=66) and 
the PLA group (n=200). Since radiographic evaluation 
is probably unreliable for femoral neck fracture 
(FNF) patients, only patients who were diagnosed 
as hip osteoarthritis (HOA), inflammatory arthritis, 
developmental dysplasia of the hip (DDH), and aseptic 
avascular necrosis (AVN) were recruited. Patients 
who underwent bilateral THA, failed to understand 
or signed the consent, lost to follow-up or missed 

information, or obtained unqualified hip radiographs 
were excluded. Moreover, a total of 21 patients with 
insufficient medical records were also excluded. The 
study flowchart is shown in Figure 1.

Substantially, all the THA cases included in the 
study were performed by the same experienced team 
in our joint reconstruction center, which performed 
both the ALA and PLA routinely for over 15 years. 
As accumulative evidence revealed no significant 
difference between PLA and ALA in terms of 
midterm sports participation and functional scores 
after THA,[15] the choosing of surgical approaches 
for primary THA depends mostly on the patients’ 
individual characteristics and surgeons’ personal 
preference.[16] Retrospectively, the PLA was more 
popular (for 3/4 of all cases) in our center, while 
the ALA was specially considered for one-fourth 
of all cases. The ALA would more likely be chosen 
for specific cases predisposed to a higher risk of 
posterior hip dislocation postoperatively, cases with 
sarcopenia due to aging and immobility, and cases 
with obvious hip flexion deformity (allowing for 
more eases of intraoperative anterior tissue releasing 
with ALA). Risks of dislocation were mitigated, and 
corresponding measures (e.g., patient education and 
rehabilitation) were taken timely.[17] All cases were 
scheduled for clinical and radiological follow-up 
routinely.

Variables

To ensure the highest level of accuracy, all 
data were gathered manually from the medical 
records, operation notes, and radiology reports 
retrospect ively.[18] Basel ine demographic 
information including sex, age, height, weight, body 
mass index (BMI), marital status, hospital costs, 
LOS, and American Society of Anesthesiologists 
(ASA) score.[3] The diagnosis was categorized as 
HOA, rheumatoid arthritis (RA), AVN, and DDH. 
Radiographic outcomes including the postoperative 
LLD, femoral offset (FO), acetabular offset (AO), and 
global offset (GO).[19] The LOS was defined as the 
time between the admission date and the discharge 
date.[20]

Surgical procedure

All patients underwent THA though a standard 
institutional protocol, who were admitted and 
scheduled for selective THA. The patients were not 
allowed to be discharged until they met mobilization 
targets. Laminar air flow, sterile helmets, disposable 
theatre caps, and body exhaust suits were applied 
in standard operating theaters. Upon the evolution 
of less invasive procedures, faster and less painful 
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recovery with fewer postoperative precautions could 
be applied.

The design of the implants, the use of screws in 
the acetabular component, the shape of the femoral 
stem, and the lipped or face-changing liners were 
primary variables affecting the choice of approach 
and components in our center. Head sizes were 
evaluated after the plain radiology examination 
was completed. The ALA was performed in the 
supine position by detaching the gluteus medius 
and one-third of the minimus to reach the hip 
joint in a specialized traction table. A cementless 
acetabular component and a cementless proximally 
porous-coated femoral component were placed. 
Then, the muscle detached after insertion of the 
prosthesis was repaired properly. The vertical 
iliofemoral ligament, conjoint tendon, and 
anterior capsule were preserved. The PLA was 
performed in the decubitus position. Then, the 
short external rotators were dissected and the 

femoral heads were removed. Finally, a cementless 
acetabular component and a cementless proximally 
porous-coated femoral component were placed. The 
short external rotators were repaired by suturing 
with the greater trochanter while the posterior 
capsule was sutured, as well. Weight-bearing was 
allowed on the first day after the THA for all 
patients either in the ALA or the PLA.

Radiological assessment

Plain radiographs were performed 
perioperatively in the anteroposterior and lateral 
positions for both hip joints routinely for THA 
patients and archived in the Picture Archiving 
and Communication System (PACS) (Tomorrow 
Medical Network Science and Technology, Ningbo, 
Zhejiang, China). These historical radiographs 
retrieved from the PACS were evaluated by senior 
surgeons to confirm the qualification elsewise a 
new one would be filmed. The LLD was measured 
between both the teardrop lines to the lesser 

FIGURE 1. Study flowchart.
THA: Total hip arthroplasty.

363 hip arthroplasty patients were consecutively recruited from April 2021 to July 2021

266 patients were included finally

Excluded
1. Failed to understand or sign consent (n=4; 1.10%)
2. Lost follow-up or data incomplete (n=21; 5.79%)
3. Revision, hemi-THA or bi-THA (n=16; 4.41%)
4. Previous surgery or femur neck fracture (n=41; 11.29%)
5. Inadequate or unqualified hip radiographs (n=15; 4.13%)

Patients were grouped into two groups

ALA (n=66) PLA (n=200)

Data including variables and outcomes

Patients were followed up and data were analyzed
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trochanter base, the absolute value represented the 
distance of the THA side compared to the untreated 
side as described previously.[21] The FO was defined 
as the distance between the center of rotation 
(COR) to the femoral axis. The AO was defined as 
the distance between the COR to the tear drop axis 
(Figure 2). The GO was measured as the distance 
between the FO (the femur longitudinal axis to 
the COR) plus AO (the distance from the COR to 
a vertical line of the medial edge of the ipsilateral 
teardrop point of the pelvis).[2] To reduce the bias 
of measurements, all radiographic variables were 
measured and recorded as continuous variables by 
two independent observers with a standardized 
process. Inter- and intra-observer reliabilities of the 
aforementioned radiological measurements were 
evaluated. The extraction differences, if existing, 
were resolved by discussing with a third party and 
the data were independently extracted.

Statistical analysis

Statistical analysis was performed using the R 
software version 4.0.2 (R Foundation for Statistical 
Computing, Vienna, Austria).[22] The Student t-test 
was applied for normally distributed continuous 
variables, while the Mann-Whitney U test was 
performed for non-normally distributed continuous 
variables. Continuous variables were expressed in 
mean ± standard deviation (SD), while categorical 
variables were expressed in number and frequency. 
The chi-square test or Fisher exact test was applied 
to analyze categorical variables. Univariate 
analysis was used to examine the relationship of 
postoperative clinical outcomes, while multivariate 
linear regression analysis was performed to examine 

the significant factors on postoperative LLD. The 
variables including age, sex, BMI, diagnosis, 
and preoperative LLD were adjusted during the 
analysis. A two-sided p value of 0.05 was considered 
statistically significant.

RESULTS

This study included a total of 266 patients with a 
mean follow-up of 20±3.7 (range, 16 to 25) months. 
Three cases had dislocation in the PLA group, but 
they were cured with the conservative treatment. 
No dislocation case occurred in the ALA group. No 
other postoperative complications (periprosthetic 
fracture or infection) or readmission during the 
follow-up period were reported in either group. 
All patients obtained satisfactory hip function and 
normal muscle strength at the final follow-up.

The demographic characterist ics were 
comparable between both groups including 
baseline variables and preoperative LLD (p>0.05), 
except for sex and age (p<0.01) (Table I). The mean 
preoperative LLD was measured as 13.4±17.5 mm 
and 12.2±14.9 mm in the ALA group and the PLA 
group, respectively (p>0.05). The number of DDH 
patients was 59 and 22 in the PLA and the ALA 
group, respectively.

Compared to the PLA group, significant decreases 
of postoperative LLD (95% confidence interval 
[CI]: -6.73 to -2.49 mm), postoperative acetabular 
offset (95% CI: -4.78 mm to -1.43 mm), and hospital 
costs (95% CI: -2,987.80 USD to -906.84 USD) in 
the ALA group were identified in the univariate 
analysis. However, the LOS, postoperative FO, and 

(a) (b)

FIGURE 2. Illustrative (a) preoperative and (b) postoperative anteroposterior pelvic radiograph.
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postoperative GO were comparable between both 
groups (p>0.05) (Table II).

The multivariate analysis revealed that the PLA 
(β=4.71; 95% CI: 1.78 to 7.64), preoperative LLD 
(β=0.29; 95% CI: 0.21 to 0.37), DDH (β=5.01; 95% CI: 
1.47 to 8.55) and AVN (β=3.81; 95% CI: 0.50 to 7.12) were 
substantial contributors to the postoperative LLD. 
However, no significant differences were observed 

among age (β=-0.02; 95% CI: -0.11 mm to 0.08 mm), 
male (β=-1.38, 95% CI: -3.84 mm to 1.08 mm), and 
BMI (β=0.30, 95% CI: -0.08 mm to 0.67 mm) (Table III).

Regression curve of postoperative discrepancy 
between the two groups is displayed in Figure 3a. 
Obviously, there was lower postoperative LLD in 
the ALA group than that in the PLA group (p<0.01). 
The regression curves diagnosis and BMI between 

TAbLE I
Demographic of patients between the ALA and the PLA group (n=266)

ALA group (n=66) PLA group (n=200)

Variables n % Mean±SD n % Mean±SD p

Age (year) 53.9±14.0 44.3±12.7 <0.01**

Sex

Female

Male

43

23

65.15

34.85

97

103

48.50

51.50

0.03*†

Height (m) 1.6±0.1 1.6±0.1 0.089

Weight (kg) 59.6+10.5 61.1+11.5 0.337

Body mass index (kg/m2) 22.7±2.7 22.7±3.5 0.986

Marriage

Single

Couple

18

48

27.27

72.73

48

152

24.00

76.00

0.712†

Diagnosis

Hip osteoarthritis

Developmental dysplasia of the hip

Inflammatory

Aseptic vascular necrosis

10

22

3

31

15.15

33.33

4.55

46.97

39

59

6

96

19.50

29.50

3.00

48.00

0.727‡

ASA score

1

2

3

29

35

2

43.94

53.03

3.03

108

87

5

54.00

43.50

2.50

0.329‡

Preoperative LLD (mm) 13.4±17.5 12.2±14.9 0.609

ALA: Anterolateral approach; PLA: Posterior lateral approach; SD: Standard deviation; ASA: American Society of Anesthesiologists; LLD: Leg length discrepancy; 
* p<0.05; ** p<0.01; † Pearson chi-square test; ‡ Fisher exact test.

TAbLE II
Analysis of postoperative parameters between the ALA and the PLA group (n=266)

ALA (n=66) PLA (n=200)

Parameters Mean±SE Mean±SE t value 95% CI p

Costs (USD) 14091.9±3046.4 16039.2±5247.8 -3.69 -2987.80, -906.84 <0.01**

LOS (day) 15.6±8.3 17.6±6.2 -1.77 -4.17, 0.24 0.080

Postoperative LLD (mm) 6.4±8.19 11.0±11.7 -4.29 -6.73, -2.49 <0.01**

Postoperative FO (mm) 8.1±6.9 10.0±9.6 -1.73 -4.03, 0.26 0.084

Postoperative AO (mm) 6.0±5.2 9.1±7.9 -3.66 -4.78, -1.43 <0.01**

Postoperative GO (mm) 11.2±8.2 13.8±14.0 -1.84 -5.41, 0.18 0.067

ALA: Anterolateral approach; PLA: Posterior lateral approach; SE: Standard error; CI: Confidence interval; USD: US dollar; LOS: Length of stay; LLD: Leg length 
discrepancy; FO: Femoral offset; AO: Acetabular offset; GO: Global offset; * p<0.05; ** p<0.01.
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the two groups are shown in Figure 3b and 
Figure 3c. Regression curves of preoperative offset 
and postoperative offset [(a) AO, (b) FO, and (c) 
GO] (Figure 4) revealed that they were comparable 
between the ALA group and the PLA group.

DISCUSSION

The present study primarily compared the association 
between the ALA and PLA with the postoperative 
LLD and offset. Our study results suggested that 
the ALA might be superior to the PLA in controlling 
the postoperative LLD among selective unilateral 
primary THA. However, the restoration of offset and 
LOS were comparable and both approaches achieved 
satisfactory function during follow-up.

Our main finding is that the ALA might be 
superior to the PLA in controlling postoperative LLD. 
Both the ALA and the PLA were performed with 
excellent visualization for component positioning 
with great anatomic success, but were easily extensile 
if complications occur,[23] which might result in 
different complications such as improper offset or 
LLD; however, neither has been proven to be superior 
yet. In principle, the ALA using a neutral nervous 
and muscular plane, leads to less muscle and tendon 
trauma, less pain, and improved functional outcomes. 
In the current study, the univariate analysis revealed 
that postoperative LLD was significantly lower 
and more stable in the ALA group than the PLA 

group over 20 months postoperatively (p<0.05). 
Notable relationships between discrepancy and 
approaches were reflected with a higher discrepancy 
in the PLA group (β=4.71; 95% CI: 1.78 to 7.64), 
which is highly consistent with earlier studies.[24] 
A previous study demonstrated that the accurate 
reconstruction of biomechanical parameters related 
to the postoperative discrepancy was critical to 
ensure a long-term success.[25] Nevertheless, 
postoperative discrepancies may necessitate 
subsequent interventions and current methods 
inaccurate or expensive. Intelligent HIP smart tool 
provides an accurate and real-time intraoperative 
leg length measurements.[26] Both robot-assisted 
posterior approach, fluoroscopy-guided anterior 
approach, and conventional posterior approach 
can obtain minimal LLD, indicating that they can 
achieve accuracy in LLD well.[27] Special-designed 
prostheses,[28] surgeon-controlled table, and advanced 
fluoroscopic imaging techniques[29] can improve the 
biomechanical and physiological hip reconstruction, 
which subsequently enhance the radiographic and 
clinical outcomes.

Interestingly, both the ALA and the PLA were 
comparable in restoring the postoperative offset. 
The offset parameters have significant impacts 
on the postoperative function rehabilitation. 
Preoperative templating and the proper 
intraoperative verification were helpful to achieve 

TAbLE III
Multivariate linear regression analysis of postoperative LLD (n=266)

Variables b S.E t value 95% CI p

Age -0.02 0.05 -0.39 -0.11, 0.08 0.694

Sex

Female (Reference)

Male -1.38 1.25 -1.10 -3.84, 1.08 0.271

Body mass index 0.30 0.19 1.54 -0.08, 0.67 0.126

Diagnosis

Hip osteoarthritis (Reference)

Developmental dysplasia of the hip 5.01 1.79 2.79 1.47, 8.55 <0.01**

Inflammatory 3.37 3.63 0.93 -3.78, 10.53 0.354

Avascular necrosis; 3.81 1.68 2.27 0.50, 7.12 0.024*

Approach

Anterolateral approach (Reference)

Posterior lateral approach 4.71 1.48 3.17 1.78, 7.64 <0.01**

Preoperative LLD 0.29 0.04 7.34 0.21, 0.37 <0.01**

LLD: Leg length discrepancy; S.E: Standard error. CI: Confidence interval; * p<0.05; ** p<0.01.
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an accurate offset restoration, yielding a better 
abductor strength, as well as a long-term successful 
prognosis, which is consistent with the general 
investigations.[30,31] Tendon and capsular releases 
that comprise a standard part of in the PLA may 
be responsible for the higher dislocation rate and 
exposure, which may be more challenging in leading 
to component malposition. Our results showed that 
the mean age of the participations was higher in the 
ALA group, but the postoperative offset was lower 
in the PLA group, suggesting that the ALA could be 
a better and safer choice in terms of the restoration 
of offset.

Developmental dysplasia of the hip represents 
abnormalities of both acetabulum and femur, 
requiring special techniques to reconstruct its 
physiological biomechanical.[32] Our data indicated 
that DDH was a significant contributor and tended 
to yield higher postoperative LLD. A similar study 
showed that postoperative LLD was one of potential 
complications for DDH.[33] The PLA would split 
the abductor muscles, which may cause limping, 
with a higher historical dislocation rate. However, 

the ALA is performed with the patient supine 
and exploits a natural plane between muscles to 
theoretically reduce these complications. Anatomical 
abnormalities, massive soft tissue release, and poor 
bone stock increase the risk of postoperative LLD. 
Moreover, the preoperative discrepancy and offset 
may result from an improper position of the femoral 
stem and acetabular cup. Special thinner and shorter 
stems with more non-sprouted sleeves may be more 
suitable.[34,35] Previous studies have demonstrated 
that external obturator footprint, robotic-assisted 
intervention, gait training, and three-dimensional-
printed individual templates provide personal plan 
to improve the prognosis for DDH patients.[36,37] 
Arthroplasty surgeons are, therefore, advised to 
pay more attention to the perioperative plan in 
consideration of high risk of postoperative LLD.

The ALA seems to cause less soft tissue damage 
than the PLA group with comparable outcomes. One of 
the main advantages of the ALA is that the functional 
integrity of the gluteus medius can be maintained 
with shorter rehabilitation period and fast recovery 
of function. The ALA was a modified Watsone-Jones 

FIGURE 4. Regression curves of preoperative offset and postoperative offset (a) AO, (b) FO and (c) GO.
AO: Acetabular offset; FO: Emoral offset; GO: Global offset.

(a) (b) (c)

FIGURE 3. Regression curves of postoperative discrepancy and (a) preoperative LLD, (b) diagnosis and (c) BMI.

(a) (b) (c)
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approach that utilized the interval between the tensor 
fascia and the gluteus medius muscles, without 
incising or detaching muscles or tendons.[38] As for 
comparation clinically and radiologically via the direct 
anterior approach (DAA) and PLA, Godoy-Monzon et 
al.[39] showed better functional recovery and pain 
control and shorter LOS in the DAA group, but with 
a greater complication rate in the DAA group. A 
previous study showed that joint degeneration was 
associated with the weight of patients.[40] Moreover, 
our results revealed that the BMI was not a significant 
contributor to the LLD (β=0.30, 95% CI: -0.08 mm to 
0.67 mm), while an increased discrepancy was noticed 
in patients with higher BMI values. Therefore, weight 
control may still be helpful for patients before elective 
THAs. Nonetheless, further studies are necessary 
to identify such possible beneficial effects of weight 
controlling strategy. Of note, all approaches to the hip 
have been shown to be safe and efficacious, and each 
has merits and demerits. The ideal approach should 
be reliable, allow functional recovery, and generate 
few complications, particularly.

There are several limitations to this study. 
First, the retrospective design of the study might 
not allow us to draw conclusive statements. 
However, we ensured the accuracy of the data 
collection by reviewing all the available electronic 
records manually, despite without a prospective 
database. Furthermore, we maintained a degree 
of standardization, as the study was performed 
in a single center with uniform protocols for 
rehabilitation and discharge planning. Second, 
patient variation of intergroup was observed, 
which seems as an unbalanced group (PLA=200 vs. 
ALA=66) with what appears to be predominantly 
DDH (81/266, ALA=22, PLA=59). The difference 
of the outcomes between the ALA and the PLA 
could be detected with small sample, and we may 
speculate that the approach plays their roles as 
well. Third, the sample is small and the follow-up 
is relatively short; however, the sample may be 
increased with the increase in the number of 
participants. More studies with high-level evidence 
are needed to confirm these findings. Finally, we 
did not include all possible comparable parameters 
such as patient-reported outcome measures or 
long-term survivorship after THA. Nonetheless, 
to the best of our knowledge, this is one of the 
studies to compare postoperative LLD and offset 
between the ALA and the PLA without the use of a 
registry database excluding any data inaccurate or 
unreliably. Taken together, the detailed comparison 
and analysis of radiographic data were reliable, 

which were performed in a standard manner by a 
single, highly experienced surgeon team.

In conclusion, our study is one of the non-
registry comparisons of surgical approach for THA 
investigating postoperative LLD and restoration of 
the offset. Our study results show that the ALA may 
be superior to the PLA in controlling postoperative 
LLD among selective THAs. Both ALA and the PLA 
are comparable regarding the restoration of the offset 
and LOS. Moreover, the current study provides a 
realistic evaluation and comparison for the surgeons 
to select the approach based on their expertise and 
experience. Future investigations are required to 
provide convincing favorable evidence to compare the 
ALA and PLA in primary THA.
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