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Abstract
Background Learning curves associated with independent practice and anterior approach total hip arthroplasty (AA-THA) 
has been associated with inferior outcome. This study compared outcome of junior, fellowship-trained, surgeons who perform 
THA through both anterior and posterior (PA) approach, with senior surgeons who perform either AA or PA, to determine 
whether: 1. Fellowship training and selective practice allows for safe introduction of AA into practice; and 2. Whether selec-
tive approach-use influences outcome.
Methods This is a prospective, consecutive study comparing the first 800 THAs of two junior, dual-approach, surgeons (AA/
PA: 455/345), with 400 THAs cases of two senior, single-approach, surgeons (AA/PA: 200/200), between 2018 and 2020. 
Most patients were female (54.4%), mean age was 65 years-old (range 19–96) and mean BMI was 29 kg/m2 (range 16–66). 
Outcome included radiologic measurements (inclination/anteversion and leg-length), complication- and revision rates, and 
patient-reported outcomes including Oxford Hip Score (OHS).
Results At 3.1 years (range 2.0–6.8) follow-up, there were 43 complications (3.6%), including 27 re-operations (2.3%); with 
no difference between junior and senior surgeons for AA-THA (Junior: 8/455 vs. Senior: 3/200; p = 0.355) or PA-THA (Junior: 
11/345 vs. Senior: 5/200; p = 0.400). Amongst juniors, there was no difference in complications (AA:8/455 vs. PA:11/345; 
p = 0.140) and in ΔOHS (AA:20.5 ± 7.7 vs. PA:20.5 ± 8.0; p = 0.581) between approaches.
Conclusion Contemporary training and selective approach-use minimizes the learning curve, allowing junior staff to have 
equivalent outcome to established, senior surgeons in both AA and PA. We would advocate for selective approach use 
amongst junior arthroplasty surgeons when introducing the AA into independent practice.

Keywords Total hip arthroplasty · Outcome · Complications · Anterior approach · Posterior approach · Learning curve

Introduction

The three most common approaches for Total hip arthro-
plasty (THA) include the posterior (PA), direct lateral, and 
anterior (AA), with well-documented advantages and dis-
advantages for each [1, 2]. The AA has gained popularity, 
because it is an inter-nervous and inter-muscular approach, 
offering presumed advantages such as enhanced recovery, 
decreased postoperative pain, and decreased dislocation 
rates [3–6]. However, several studies have failed to show 
a distinct advantage of AA over PA [1, 2, 7, 8]. In fact, 
opponents of AA have reported higher rates of complica-
tions associated with AA [9–12]. It is thought that higher 
complication rates after AA are associated with its learn-
ing curve [13]. Based on registry data, the AA’s learning 
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curve is between 50 and 100 cases, [13] with complica-
tion rates reported at 7–44% during the introductory phase 
[14]. Limited data exists as to (1) whether fellowship train-
ing and selective practice allows for safer introduction of 
AA into practice and (2) whether selective approach-use 
influences outcome.

This study aims to compare outcome (reconstruction, 
complications, reoperations, and patient-reported outcome 
scores) of the first THAs of junior, fellowship-trained, 
surgeons who perform THA through both (AA and PA) 
approaches, and of THAs performed by senior surgeons 
who perform THA exclusively through either AA or PA. 
We hypothesized that fellowship training and selective 
choice of approach reduces risk of complications with 
AA-THA, seen in the beginning of independent practice 
amongst junior surgeons, and that their outcome would be 
equivalent to senior surgeons.

Methods

Study design

This is prospective, IRB-approved, consecutive, 
longitudinal cohort study from two academic tertiary 
referral centers (The Ottawa Hospital, Ottawa Ontario, 
Canada & Mayo Clinic, Phoenix, Arizona, United States). 
Outcomes were compared between two junior and two 
senior surgeons for respectively AA and PA-THA, as well 
as between approaches.

A sample size calculation was performed in SPSS v28 
(IBM Corp, New York, United States). Previous studies 
have shown a complication rate of 13% in the early stage 
of the AA learning curve [15], whilst an incidence of 3% 
has been described among experienced surgeons [16]. 
Based on this data, a minimum of 188 cases per group was 
needed to achieve sufficient power (1-β = 0.95, α = 0.05).

Surgeon training & practice

Junior surgeons were fellowship-trained staff in the first 
2 years of independent practice. Prior to starting independent 
practice, one junior surgeon had been involved in over 
350 PA-THA and 150 AA-THA; during his residency 
training he had been utilizing the posterior approach for 
THAs, exclusively. He underwent his fellowship in a 
tertiary care unit with a high volume of THAs performed 
with AA-THA. The other junior surgeon also underwent 
arthroplasty fellowship training and had been involved 
in 300 posterolateral or direct lateral approaches and 130 
AA-THA during residency and fellowship training.

Both senior surgeons were staff in the respective tertiary 
referral centers with a minimum of 10 years’ experience, 
and exclusively (> 98% of cases) use either AA or PA for 
primary THA [17].

Study population

Between January 1st, 2018 and December 31st, 2020, the 
first 400 THAs of the two junior, dual-approach, surgeons 
(AA/PA: 455/345) (751 patients) were compared with 400 
consecutive THAs (AA/PA: 200/200) (386 patients) of 
two senior, single-approach, surgeons operated in the same 
period.

There were 547 males (45.6%) and 653 females (54.4%), 
with a mean Body Mass Index (BMI) of 29.2 ± 5.8 kg/
m2. Mean age of the cohort was 65.0 ± 11.7 years, with 
a mean follow-up of 3.1 ± 0.7 years. Patients that under-
went THA by junior surgeons were on average younger 
(64.0 ± 12.5 vs. 66.8 ± 9.4  years; p < 0.001) and had 
higher BMI (30.7 ± 5.7 vs. 28.4 ± 5.8 kg/m2; p < 0.001) 
(Table 1). Patients that underwent AA-THA had lower 
BMI in comparison to those that underwent PA-THA 
(28.0 ± 5.1 vs. 30.7 ± 6.2  kg/m2; p < 0.001). Primary 
osteoarthritis (OA) was the indication in 1,067 (88.9%) 
hips, followed by secondary OA due to dysplasia (3.2%; 

Table 1  Demographics of the cohort

Values presented as mean ± standard deviation
* Statistically significant (p value < 0.05

Whole cohort 
(n = 1200)

Junior anterior 
(n = 455)

Junior posterior 
(n = 345)

Senior anterior 
(n = 200)

Senior posterior 
(n = 200)

Jun vs. sen
P  value†

Ant vs. post
P  value†

Age (years) 65.0 ± 11.7 63.9 ± 11.6 64.3 ± 13.6 66.7 ± 9.9 66.9 ± 9.0  < 0.001* 0.372
Sex
 Male (n, %) 547 (45.6) 203 (44.6) 145 (42.0) 111 (55.5) 88 (44.0) 0.024* 0.072
 Female (n, %) 653 (54.4) 252 (55.4) 200 (58.0) 89 (44.5) 112 (56.0)

BMI (kg/m2) 29.2 ± 5.8 28.2 ± 4.7 31.5 ± 6.5 27.5 ± 6.0 29.4 ± 5.5  < 0.001*  < 0.001*
Follow-up (years) 3.1 ± 0.7 2.9 ± 0.5 2.8 ± 0.4 3.1 ± 0.4 3.9 ± 0.9  < 0.001* 0.001*
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n = 38); hip fracture (3.5%; n = 42); avascular necrosis of 
the femoral head (3.2%; n = 38), tumor metastasis (0.9%; 
n = 11) and failed open reduction, internal fixation (0.4%; 
n = 5).

Surgical technique

The choice of approach was based on patient anatomy, 
weight, body shape and individual patient wishes. PA 
was favored in patients with greater abdominal girth 
overlying incision (grade ≥ 2 abdominal pannus), obesity 
(BMI ≥ 35), and in those with secondary osteoarthritis 
(e.g. acetabular dysplasia Crowe grade ≥ 2, history of 
Legg-Calve-Perthes disease or Slipped-Capital avascular 
necrosis due to sickle cell anemia, juvenile arthritis, 
conversion of failed fixation of a previous fracture).

AA-THAs were performed with patients positioned 
supine on a standard operating table (n = 455) [4] or 
using a positioning table (n = 228) [16], and through 
horizontal ‘bikini’ incision (n = 227) or longitudinal 
incision (n = 428). Anterior capsule was preserved and 
subsequently repaired in 227 cases. The ‘bikini’ incision 
and capsular repair technique was exclusively used by 
one of the junior surgeons. Intraoperative fluoroscopy 
was used in 455 AA-THAs to assist in component 
positioning. Patients were allowed weight-bearing as 
tolerated post-operatively without any anterior/posterior 
hip precautions.

All PAs were performed with patients in a lateral 
decubitus position [18]. External rotators and posterior 
capsule were taken down and repaired after the procedure 
in a standard fashion. Gluteus maximus tendon was not 
released in any of the cases. No intra-operative fluoroscopy 
was used in PA-THA. Patients were allowed weight-
bearing as tolerated with posterior hip precautions during 
the first 6 weeks.

Most used acetabular implants were  G7® (Zimmer-
Biomet, Warsaw, Indiana, United States) (n = 487), 
 Trident® cup (Stryker, Kalamazoo, Michigan, United 
States) (n = 496),  CSF® (JRI Orthopaedics, Sheffield, 
United Kingdom) (n = 98), and  Trilogy® (Zimmer-Biomet) 
(n = 96). Most commonly used femoral stems were Acco-
lade  2® (Stryker) (n = 462),  Microplasty® (Zimmer-
Biomet) (n = 339),  Alloclassic® (Zimmer-Biomet) (n = 98), 
and  Furlong® Evolution (JRI Orthopaedics) (n = 97). Most 
stems were uncemented (92.5%). Cemented stems were 
used more often in PA-THA (30.1% vs. 2.6%; p < 0.001), 
and by junior surgeons (10.9% vs. 1.0%; p < 0.001), who 
would tend to use cemented implants in cases of poor bone 
quality and hip fractures, in line with national recommen-
dations [19]. Articulating bearing surface was metal-on-
polyethylene (52.2%) or ceramic-on-polyethylene (47.8%).

Radiographic measurements

Anteroposterior (AP) pelvic radiographs were obtained at 
3-months and 1-year postoperatively, and annually thereafter. 
Radiographic measurements were performed by two 
fellowship-trained arthroplasty surgeons (GG & JB) using 
Picture Archiving Communication System (PACS) (Change 
Healthcare, Nashville, United States) and Ein-Bild-Röntgen-
Analyse (EBRA-cup®) (University of Innsbruck, Innsbruck, 
Austria). Leg length discrepancy (LLD) was measured [20], 
as well as acetabular cup inclination and anteversion [21]. The 
optimum orientation zone was defined as 40° ± 10° inclination 
and 20° ± 10° anteversion [22]. Average-measure correlation 
coefficients with a two-way random effects model for absolute 
agreement was calculated, showing excellent intra- and inter-
observer reliabilities (range 0.901 (95% CI 0.705–0.969) to 
0.932 (95% CI 0.796–0.979).

Clinical outcome measurements

Outcome measures included surgical related intra-operative 
and post-operative complications, and reoperations. The 
Clavien-Dindo classification was used to grade complications 
[23, 24]. To assess the learning curve of the junior surgeons, 
complication rates of their first 100 cases was compared to 
their second 100 cases.

Patient-reported outcome measures (PROMs) were 
obtained pre-operatively, and at a minimum of 12 months post-
operatively, including Oxford Hip Score (OHS) (0–48; worse 
to best) [25] and EuroQOL Five Dimensions Questionnaire 
(EQ5D) (-0.594 to 1.000; worse to best) [26]. The difference 
between the latest follow-up and the pre-operative PROM 
values was defined as Δ, and the meaningful clinically 
important difference (MCID) for the OHS is 5 points [27].

Statistics

Statistical analysis was performed using SPSS v27 (IBM 
Corp, New York, United States). Normal distribution of 
data was tested with the Kolmogorov–Smirnov test and 
Q-Q plots. A Mann Whitney U test or a Kruskal–Wallis 
was used to compare continuous variables between different 
groups, for non-normally distributed data and a Chi Square 
test to compare categorical variables. A p-value of < 0.05 
was considered to indicate statistical significance.

Results

Radiographic measurements

Mean post-operative leg-length difference was 1.0 ± 2.0 mm 
with a mean cup inclination of 42.0° ± 5.5° and anteversion 
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of 24.3° ± 5.4°, and 84.2% of cups were positioned in the 
optimal orientation zone (Table 2). Junior surgeons had 
more cups within this zone than senior surgeons (90.0% vs. 
73.9%; p < 0.001), with the difference being the greatest in 
AA-THA (91.8 vs. 57.1%; p < 0.001).

Amongst juniors, there was no difference in cup position-
ing between AA-THA and PA-THA (inclination: 42.2° ± 4.4° 
vs. 42.2° ± 5.8°; p = 0.245 & anteversion: 23.1° ± 4.9° vs. 
22.8 ± 4.9°; p = 0.266), and a same proportion of cups within 
the optimal orientation zone (91.8% vs. 87.4%; p = 0.106).

Complications and reoperations

At a mean follow-up of 3.1 ± 0.7 years, overall complication 
rate 3.6% (n = 43/1,200). Clavien-Dindo grade 3 
complications were seen in 2.3% (27/1,200) of this cohort, 
and 1.8% implants were revised (22/1,200). The majority of 
revisions were peri-prosthetic joint infection (PJI) (9/1200; 
0.8%), followed by instability (8/1200; 0.7%) and peri-
prosthetic fractures (4/1200; 0.3%) (Table 2).

There was no difference in overall complication rate 
between junior and senior surgeons with AA-THA (Junior: 
14/455; 3.1% vs. Senior: 4/200; 2.0%; p = 0.312) or PA-THA 
(Junior: 20/345; 5.8% vs. Senior: 5/200; 2.5%; p = 0.076). 
Similarly, no difference in re-operation (AA-THA: p = 0.355; 
PA-THA; p = 0.400), or revision (AA-THA: p = 0.462; 
PA-THA; p = 0.589) was detected between surgeon groups 
for each approach. There were more dislocations with 
PA-THA (7/545; 1.3%) than with AA-THA (1/655; 0.2%) 
(p = 0.019), with no difference between junior (3/345; 0.9%) 
and senior (4/200; 2.0%) surgeons (p = 0.227).

In the first 200 AA-THA cases of the junior surgeons (100 
each), there were 9 complications (4.5%), of which 6 (3.0%) 
were grade 2, all wound-related problems that resolved with 
a course of antibiotics; and 3 were grade 3 (1.5%), including 
one dislocation, one periprosthetic fracture and one early 
stem loosening. Revision rate after the first 100 cases for 
each junior surgeon was 1.5%, whilst revision rate for the 
remaining 245 reported was 0.8% (p = 0.358).

Patient‑reported outcome measures

Mean ΔOHS was 20.6 ± 7.9. There was no difference 
in pre-operative OHS between AA-THA and PA-THA 
patients (18.7 ± 6.9 vs. 17.5 ± 5.2; p = 0.198), but AA-THA 
patients had slightly higher ∆OHS (21.3 ± 8.3 vs. 19.6 ± 7.2; 
p < 0.001) (Table 2).

Patients that underwent THA by junior surgeons 
had lower pre-operative OHS (17.8 ± 6.1 vs. 18.8 ± 6.3; 
p = 0.008), but a similar ∆OHS (20.5 ± 7.8 vs. 20.8 ± 8.2; 
p = 0.657), than those operated by senior surgeons.

Amongst juniors, there was no difference in pre-operative 
OHS (AA-THA: 18.0 ± 6.2 vs. 17.5 ± 6.0; p = 0.912), nor in 

ΔOHS (AA:20.5 ± 7.7 vs. PA:20.5 ± 8.0; p = 0.581), between 
approaches (Fig. 1).

OHS scores were different between institutions, both pre-
operatively (17.9 ± 3.6 vs. 19.5 ± 8.8; p = 0.038) and at latest 
follow-up (36.0 ± 4.1 vs. 43.7 ± 5.2; p < 0.001).

Discussion

The optimum approach for THA is a matter of continuous 
debate and is likely surgeon- and patient- dependent. 
Furthermore, how to implement ones’ training into the 
beginning of practice may further complicate this decision. 
Particularly, AA is associated with a long learning curve and 
high complication risk during introduction into practice [10, 
15]. In this prospective study we report the outcome of two 
newly appointed staff surgeons, with contemporary, dual-
approach, training experiences and practice implementations 
of selective (anterior or posterior) approach for primary 
THA; and compared their outcomes with those of 
experienced surgeons who predominantly use a single (either 
anterior or posterior) approach. AA was more commonly 
offered to patients with a lower BMI and those with primary 
osteoarthritis, as AA can often be more challenging and 
associated with technical difficulties in other patients 
[28, 29]. At 3 years follow-up, the overall complication- 
and revision- rates were 3.6% and 2.3% respectively, 
without differences between junior and senior surgeons 
when analyzed as per approach, and with similar clinical 
improvement. Furthermore, the selection process of what 
approach to use by the junior surgeons, was not associated 
with an increased incidence of adverse outcomes. Outcomes 
were superior to historic reports on introduction of AA to 
surgical practice [9, 30, 31]. This is encouraging, especially 
when one considers that these results are in the presence of 
challenges associated with independent practice and use of 
AA. Therefore, this study shows that contemporary training 
and selective approach-use helps minimizing complication 
risk during the learning curve associated with independent 
practice and AA, allowing junior staff to have equivalent 
outcomes to established, senior surgeons in both approaches.

AA may offer certain advantages [1, 32], however, oppo-
nents have criticized AA-THA because of its technical dif-
ficulty, leading to complications [33]. There is no level 1 
evidence to support one approach over the other, especially 
in higher risk patients (e.g. those with high BMI, overlying 
abdominal pannus, secondary osteoarthritis or abnormal 
anatomy). It is intuitively logical that an easier extensile 
approach, such as the posterior approach, would be more 
likely the approach of choice, especially amongst surgeons 
that are not experienced with AA. In this study, revision 
rate after the first 100 cases for each junior surgeon was 
1.5%, whilst revision rate for the remaining 245 reported was 
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Table 2  Radiographic measurements, complication- and reoperation rate, and patient-reported outcome measures for the different groups

Whole cohort 
(n = 1200)

Junior ante-
rior (n = 455)

Junior poste-
rior (n = 345)

Senior ante-
rior (n = 200)

Senior 
posterior 
(n = 200)

Junior
ant vs. Post

Senior
ant vs. Post

Anterior
jun vs. Sen

Posterior
jun vs. Sen

Reconstruction
 Leg length 

difference 
(mm)

1.0 ± 2.0 0.9 ± 1.5 1.2 ± 2.0 0.2 ± 1.7 1.3 ± 2.4 0.019*  < 0.001*  < 0.001* 0.571

 Cup inclina-
tion (°)

42.0 ± 5.5 42.2 ± 4.4 42.2 ± 5.8 45.2 ± 6.5 40.0 ± 5.3 0.245  < 0.001*  < 0.001*  < 0.001*

 Cup ante-
version 
(°)

24.3 ± 5.4 23.1 ± 4.9 22.8 ± 4.9 27.1 ± 6.0 26.3 ± 5.1 0.266 0.188  < 0.001*  < 0.001*

 Cup within 
target 
zone (%)

84.2 91.8 87.4 57.1 81.5 0.106  < 0.001*  < 0.001* 0.098

Complications & reoperations
 Intraop-

erative 
adverse 
event

8 (0.7) 1 (0.2) 5 (1.4) 0 (0.0) 2 (1.0) 0.057 0.249 0.695 0.493

 Calcar 
fracture

8 (0.7) 1 (0.2) 5 (1.4) 0 (0.0) 2 (1.0) 0.057 0.249 0.695 0.493

 Grade 1 1 (0.1) 0 (0.0) 1 (0.1) 0 (0.0) 0 (0.0) 0.431 – – 0.633
 Greater 

trochanter 
fracture

1 (0.1) 0 (0.0) 1 (0.1) 0 (0.0) 0 (0.0) 0.431 – – 0.633

 Grade 2 14 (1.2) 6 (1.3) 7 (2.0) 1 (0.5) 0 (0.0) 0.304 0.500 0.317 0.040*
 Femoral 

nerve neu-
ropraxia

1 (0.1) 0 (0.0) 1 (0.1) 0 (0.0) 0 (0.0) 0.431 – – 0.633

 Wound 
leakage 
(antibiot-
ics)

13 (1.1) 6 (1.3) 6 (1.7) 1 (0.5) 0 (0.0) 0.420 0.500 0.317 0.063

 Grade 3 
(reopera-
tion)

5 (0.4) 3 (0.7) 2 (0.6) 0 (0.0) 0 (0.0) 0.628 – 0.335 0.400

 Sciatic 
nerve 
injury 
explora-
tion

1 (0.1) 0 (0.0) 1 (0.1) 0 (0.0) 0 (0.0) 0.431 – – 0.633

 Closed 
reduction

1 (0.1) 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.0) 0.569 – 0.695 –

 Wound 
dehis-
cence

1 (0.1) 0 (0.0) 1 (0.3) 0 (0.0) 0 (0.0) 0.431 – – 0.633

 Peripros-
thetic 
fracture 
(ORIF)

2 (0.2) 2 (0.4) 0 (0.0) 0 (0.0) 0 (0.0) 0.323 – 0.482 –

 Grade 3 
(revision)

22 (1.8) 5 (1.1) 9 (2.6) 3 (1.5) 5 (2.5) 0.091 0.362 0.462 0.589

 Instability 8 (0.7) 0 (0.0) 3 (0.9) 1 (0.5) 4 (2.0) 0.080 0.186 0.305 0.227
 Peripros-

thetic 
fracture 
(revision)

4 (0.3) 2 (0.4) 1 (0.3) 1 (0.5) 0 (0.0) 0.603 0.500 0.665 0.633
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0.8%, indicating that with selective use, the learning curve 
had a smaller effect on patients compared to the previously 
reported learning curve figures of 7–44% [14]. We would 
therefore advocate selective AA use amongst junior surgeons 
when introducing the AA into practice. During contempo-
rary training, young surgeons are likely to encounter both 
anterior and posterior approaches. Junior surgeons involved 
in this study received dedicated fellowship training in ter-
tiary referral centers with a high volume of AA-THA and had 
each been involved in over 300 PA-THA and 150 AA-THA 

before starting practice. Given that the introduction of the 
AA took place during residency/fellowship training, the 
results of the first few 200 cases as staff do not reflect their 
learning curve with the AA, rather the learning curve of the 
introduction of the AA into independent practice.

By collecting surgical outcomes of THA performed 
by senior, established surgeons, we were able to create 
important benchmarks for quality of care delivered for 
each approach. Among junior surgeons, there was a high 
accuracy to reconstruct the hip, with no difference between 

Table 2  (continued)

Whole cohort 
(n = 1200)

Junior ante-
rior (n = 455)

Junior poste-
rior (n = 345)

Senior ante-
rior (n = 200)

Senior 
posterior 
(n = 200)

Junior
ant vs. Post

Senior
ant vs. Post

Anterior
jun vs. Sen

Posterior
jun vs. Sen

 PJI 9 (0.8) 2 (0.4) 5 (1.4) 1 (0.5) 1 (0.5) 0.129 0.751 0.665 0.287
 Aseptic 

loosening
1 (0.1) 1 (0.2) 0 (0.0) 0 (0.0) 0 (0.0) 0.569 – 0.695 –

 Grade 4 1 (0.1) 0 (0.0) 1 (0.3) 0 (0.0) 0 (0.0) 0.431 – – 0.633
 Pulmonary 

embolism
1 (0.1) 0 (0.0) 1 (0.3) 0 (0.0) 0 (0.0) 0.431 – – 0.633

Patient-reported outcome
 EQ5D Pre-

operative
0.399 ± 0.254 0.374 ± 0.262 0.344 ± 0.299 0.446 ± 0.213 – 0.783 – 0.041* –

 EQ5D Post-
operative

0.818 ± 0.170 0.819 ± 0.149 0.784 ± 0.208 0.835 ± 0.159 – 0.285 – 0.194 –

 ∆ EQ5D 0.415 ± 0.287 0.448 ± 0.271 0.443 ± 0.340 0.375 ± 0.264 – 0.592 – 0.034* –
 OHS Pre-

operative
18.1 ± 6.2 18.0 ± 6.2 17.5 ± 6.0 20.5 ± 8.3 17.5 ± 3.7 0.912 0.001*  < 0.001* 0.587

 OHS Post-
operative

39.3 ± 6.6 38.8 ± 6.7 38.9 ± 6.5 44.0 ± 5.5 35.7 ± 3.9 0.984  < 0.001*  < 0.001*  < 0.001*

 ∆ OHS 20.6 ± 7.9 20.5 ± 7.7 20.5 ± 8.0 23.9 ± 9.6 18.0 ± 5.4 0.581  < 0.001*  < 0.001* 0.013*

Values presented as mean ± standard deviation
* Statistically significant (p value < 0.05)

Fig. 1  Oxford Hip Score (OHS) 
among different groups (level of 
surgeon-approach)
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approaches. Equally importantly, there were no differences 
in the complication- and revision-rates, nor the clinically 
important differences in PROMs between seniority levels. 
We did notice subtle difference in PROMs between groups, 
which might reflect cohort-biases. The AA-senior surgeon 
had higher OHS pre- and post- THA, and a slightly higher 
∆OHS. This is also due to patients in one institution hav-
ing lower pre- and post-operative scores. Previous work 
has shown that a higher pre-THA OHS is likely to lead to 
superior improvement (ΔOHS), as seen in this study [29].

Selective approach for THA may lead to unfavorable 
outcomes for some patients. It was thus of value to com-
pare outcomes for the surgeons with such practice. The 
choice of approach was at the discretion of the surgeon. 
Therefore, selection biases may exist; with more complex 
cases having been performed with PA. There were no dif-
ferences in reconstruction, revision- rates, nor PROMs 
between AA- and PA-THAs amongst junior staff. It is thus 
arguable that appropriate patient selection was undertaken, 
and no patients were placed at undue risk during this early 
phase of independent surgical practice. However, higher 
re-operation risk was seen among PA-THA patients, with 
a significantly higher incidence of instability in PA-THA. 
While this can be partially attributed to the selection of 
complex cases for PA-THA, there was also a higher inci-
dence of instability after PA-THA among senior surgeons, 
in coherence with previous reports [1].

This study is not without limitations. Firstly, this 
is the experience of two surgeons and the training and 
abilities of every surgeon is unique, as such these results 
are not necessarily transferrable. Both surgeons received 
contemporary training in AA-THA and the learning 
curve here would not apply to surgeons learning the 
technique for the first time. Furthermore, both surgeons 
were appointed in high-volume hip arthroplasty centers, 
and previous reports have suggested that the learning 
curve might be shorter in a high-volume centers [34]. 
Secondly, mean follow-up was only 3 years, these short-
term outcomes should not be directly compared to other 
studies using long-term outcomes. Thirdly, the approach 
chosen for each patient in this study was at the discretion 
of the treating surgeon, and as such these outcomes may 
not be comparable to those that exclusively use AA-THA, 
and other surgeons might maintain different criteria. 
However, this study was focusing on surgeons that utilize 
two approaches in practice and thus selection biases would 
be unavoidable. Fourthly, a variability in used implants 
was present among surgeons between different centers, 
which was the consequence of the multi-center design of 
the study, and junior surgeons adhering to a unit’s standard 
of practice upon commencing practice, using similar 
implants as the ones predominantly used by the other 
surgeons in the unit, reflecting common clinical practice.

Conclusion

Contemporary training and selective approach-use mini-
mizes the learning curve associated with independ-
ent practice and AA-THA allowing junior staff to have 
equivalent outcomes to established, senior surgeons in 
both approaches. We would thus advocate for selective 
approach use amongst junior arthroplasty surgeons when 
introducing the AA into practice. It should however be 
noted that surgeons in this study considered patient factors 
including BMI and bone morphology when choosing the 
ideal surgical approach, and that one surgical approach 
may not be right for every patient.
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