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Background: The ideal approach for a total hip arthroplasty (THA) would be kind to
soft tissues, have the lowest complication rates and be easily reproducible. Although
there have been several attempts to find the best approach for THA in the last decade,
a definitive answer has not been found. We performed a prospective study to compare
the direct anterior and posterior approaches for THA in terms of hospital length of
stay, functional outcome, pain, implant position, complications and surgical time.

Methods: A prospective, randomized, multicentre clinical study was conducted
between February 2011 and July 2013, with an average follow-up of 55 months. Patients
undergoing the direct anterior or posterior approach for THA were enrolled. Hospital
length of stay, surgical time and complications were documented. The Harris Hip Score
and visual analogue scale were used to monitor functional outcome and pain until
5 years postoperatively. Radiologic analysis was used to assess implant position.

Results: Fifty-five patients (28 undergoing the direct anterior approach, 27 under-
going the posterior approach) were enrolled in this study. Length of stay, functional
outcome, pain, implant position and complications were similar for the 2 approaches.
There was a trend toward a better functional outcome for patients who underwent the
direct anterior approach in the first 3 months postoperatively, with a peak at 4 weeks
(Harris Hip Score 76.7 v. 68.7; p = 0.08). Average surgical time for the direct anterior
approach was significantly longer (69.9 v. 45.7 min; p = 0.002).

Conclusion: The direct anterior approach for THA appears to be a safe and effective
option. However, there is no significant difference in hospital length of stay or post-
operative recovery between the 2 approaches.

Clinical trial registration: Clinicaltrials.gov, no. NCT03673514

Contexte : L’approche idéale pour P'arthroplastie totale de la hanche (ATH) serait
douce pour les tissus mous, aurait le taux de complications le plus bas et serait facile-
ment reproductible. Dans les 10 derniéres années, on a tenté a de nombreuses reprises
de déterminer quelle est la meilleure approche, sans obtenir de réponse concluante.
Nous avons mené une étude prospective visant 2 comparer la durée du séjour a ’hopital,
les résultats fonctionnels, la douleur, la position de 'implant, les complications et le
temps de chirurgie associés aux approches antérieure directe et postérieure pour 'ATH.

Meéthodes : Un essai clinique randomisé prospectif multicentrique a été mené aupres
de patients ayant subi une ATH par voie antérieure directe ou postérieure entre
février 2011 et juillet 2013; le suivi moyen était de 55 mois. La durée du séjour a
I’hopital, le temps de chirurgie et les complications ont été notés. Le score de Harris
pour la hanche et I’échelle analogique visuelle ont servi au suivi des résultats fonction-
nels et de la douleur dans les 5 ans suivant Popération. Des clichés radiologiques ont
été analysés pour évaluer la position de 'implant.

Résultats : Au total, 55 patients ont été recrutés (28 ayant subi une ATH par voie
antérieure directe, et 27, une ATH par voie postérieure). La durée du séjour, les
résultats fonctionnels, la douleur, la position de 'implant et les complications étaient
sensiblement les mémes, quelle que soit "approche utilisée. Dans les 3 premiers mois
suivant 'opération, les patients ayant subi une ATH par voie antérieure directe
avaient tendance a présenter de meilleurs résultats fonctionnels que les autres, en par-
ticulier a la quatrieme semaine postopératoire (score de Harris pour la hanche : 76,7
c. 68,7; p = 0,08). Le temps de chirurgie moyen pour Iapproche antérieure directe
était significativement plus long (69,9 c. 45,7 min; p = 0,002).

Conclusion : La voie antérieure directe semble étre une approche efficace et stre.
Aucune différence significative n’a toutefois été observée entre les 2 approches quant a
la durée du séjour a ’hopital ou au rétablissement postopératoire.

Enregistrement de I'essai : Clinical Trials.gov, no NCT03673514

© 2020 Joule Inc. or its licensors



is still a matter of debate. The ideal approach would

be kind to soft tissues, have the lowest complication
rates and be easily reproducible. Although there have been
several attempts to resolve this issue in the last decade,
controversy remains.

There are 3 classic approaches for THA, each with dis-
advantages: the direct anterior approach, the posterior
approach and the lateral approach. The main drawback of
the posterior approach (PA), the most commonly used
approach in the United States and probably worldwide, ! is
the disinsertion of the external rotators. Posterior disloca-
tion is a potential complication of this approach, although
recent studies have showed no increased risk when ade-
quate capsulorrhaphy or enhanced posterior soft tissue
repair was performed.* Relying on the Hueter interval,
the direct anterior approach (DAA) has a steep learning
curve’™ but is by its very nature truly intermuscular and
internervous.'® Two studies have found less iatrogenic mus-
cular damage, as seen on magnetic resonance imaging, with
the DAA than with the lateral or posterior approaches.'!!?

Consequently, proponents of the DAA infer that the
associated postoperative recuperation will be easier and
faster and could lead to a better functional outcome.
Although recent literature has showed promising short-term
results in some respects,”!*1¢ other studies have failed to
demonstrate long-term advantages’!*!” or any advan-
tage”'®2! of the DAA over other surgical approaches to the
hip. Furthermore, reported complication rates associated
with the DAA have been relatively high in some series.?"*
Therefore, we performed a prospective study to compare
the DAA and the PA in terms of hospital stay as the primary
outcome and functional recovery, pain, implant position,
complications and surgical time as secondary outcomes.

T he best approach for a total hip arthroplasty (THA)

MEeTHODS
Patients

This was a multicentre, prospective, randomized clinical
trial that enrolled patients who underwent total hip arthro-
plasties between February 2011 and July 2013. The trial was
registered retrospectively with ClinicalTrials.gov (NCT-
03673514). Institutional review board approval was granted
for this study by the Comité d’éthique de la recherche of the
CIUSSS NIM Hépital du Sacré-Coeur de Montréal (CER
2010-415). After providing written informed consent to par-
ticipate in this study, patients meeting the inclusion criteria
underwent surgical treatment using the DAA or PA, accord-
ing to a randomization process. This process used random
blocks of 2 and 4, ensuring that group allocation was equal
throughout the recruitment period. Group allocation was
made immediately before surgery by an independent
research coworker using sequentially numbered, sealed
envelopes containing the designated surgical approach.
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Inclusion criteria were as follows: primary total hip
replacement because of osteoarthrosis or osteonecrosis,
and patients older than 50 years. Patients were excluded if
they suffered from inflammatory arthritis, had previously
undergone any ipsilateral hip surgery, had a proximal fem-
oral deformity, had a body mass index over 40, had an
active infection, had severe contralateral hip disease
(T'6nnis grade 3 or any dysplasia), had neuromuscular
pathology or required structural bone grafts. Patients were
enrolled by the 2 surgeons involved in the study (H.G, B.B.).

Clinical and radiologic assessment

Clinical follow-up was scheduled at 2 weeks, 4 weeks,
3 months, 6 months, 1 year, 2 years and 5 years postopera-
tively. The Harris Hip Score (HHS) and visual analogue
scale (VAS) were used to monitor pain and functional out-
come at these visits. Data were collected by an independent
research assistant at the outpatient clinic of both surgeons.
Radiologic analysis assessed implant position, limb
lengthening, and potential implant-related complications.
Radiography was performed at subsequent follow-up visits
and consisted of an anteroposterior (AP) pelvic radiograph
and a lateral projection of the hip.?* Two independent
observers (K.M., P.D.), not involved with patients or sur-
geries, reviewed all postoperative radiographs independ-
ently. Cup version was measured with the Lewinnek
method. Radiographic analysis of radiolucency and scler-
otic changes around the implants was performed using the
DeLee zones for the acetabulum and the Gruen zones for
the femoral stem. An orthopedic templating software
(Orthoview) was used for surgical planning. Pre-
operatively, an AP scaled radiograph of the pelvis was
obtained on which the desired limb length and offset were
planned, according to the contralateral side. During sur-
gery, abductor tension (shuck test and hip pistoning) and
the kick test were performed by the surgeon to confirm the
accuracy of preoperative planning and hip stability.

Surgical procedure

Two fellowship-trained surgeons in 2 separate hospitals
performed all procedures. Before the initiation of this
study, both surgeons had each performed more than
100 cases with each approach.

Patients underwent either the PA or DAA. The PA to
the hip, which is considered to be a minimally invasive
approach because of the smaller operative scar (under
10 c¢m), has been described by many authors***” and could
potentially yield better results.”® The modified Hueter
approach, based on the Smith-Peterson approach, was per-
formed for the direct anterior minimally invasive sur-
gery.?”* A traction table was used for DAA as the surgeons
were trained to use this method. No intraoperative fluo-
roscopy was used for implant confirmation.
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The 2 groups of patients received the same implants
(Quadra-H stem and Versacup hip system, Medacta), with
metal on polyethylene bearing. All implants were non-
cemented. Surgical approaches were compared in terms of
surgical time (skin to skin), length of hospital stay and
complications.

Study blinding

Because of the nature of the intervention, it was impossible
for the investigator and the patients to be blinded. How-
ever, the decision to discharge patients was made by phys-
iotherapists who were blinded to treatment group assign-
ment, and they made the decision on the basis of objective
criteria. These criteria were as follows: (a) the patient had
to be able to autonomously transfer from bed/chair to the
upright position, (b) the patient had to be able to walk with
a walking aid, (c) the patient had to be able to climb stairs
in a safe way and (d) the patient’s pain had to be controlled
by painkillers. No restrictions were recommended for
either group. The same rehabilitation and pain protocols
were used for the 2 groups. In addition, statistical analyses
were performed by an independent consultant who
remained blinded to treatment group assignment.

Statistical analysis

The sample size was determined by power analysis (statis-
tical power of 0.80, o of 0.05) with a large effect size (0.80)
and an allocation ratio of 1 using G*Power,’" yielding
26 patients per group for a total of 52 patients. Primary
and secondary outcome continuous variables were ana-
lyzed using the Student # test. The Mann—Whitney U test
was used when data were not equally distributed. Nominal
variables were analyzed using y? tests. All p values were
2-tailed, and the significance level was set at 0.05. All
analyses were performed using SPSS version 25.0 software.

RESuULTS

Fifty-five total hip athroplasties were performed on 50 patients
between February 2011 and July 2013. Demographic data
did not differ in terms of age, American Society of
Anesthesiologists (ASA) class and body mass index. Only sex
distribution differed significantly between the 2 groups
(Table 1). One patient in the PA group was lost to follow-up
after 6 months; 4 patients (2 in the PA group, 2 in the DAA
group) were lost to follow-up after 1 year. All 50 other patients
completed the 5-year follow-up. In our cohort of 55 patients,
the percentage of hip dysplasia was similar in the 2 groups
(7.1% in the DAA group v. 7.4% in the PA group). Only dys-
plasias of Hartofilakidis type A were present; there were no
low or high hip dislocations.

The mean length of hospital stay was similar in the
2 groups: 3.5 days (range 2-10 d) for PA and 3.8 days
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Table 1. Characteristics of patients who underwent the direct

anterior or posterior approach for total hip arthroplasty

Approach
PA DAA

Characteristic n=27 n=28 p value
Age, yr, mean = SD 68.9 + 8.8 70.4 +9.1 0.562
ASA class, mean + SD 20+0.8 1.8+0.7 0.38
Body mass index, mean + SD 26.5+4.3 276 +4.4 0.36
Sex, no. 0.042

Men 18 1N

Women 9 17
ASA = American Society of Anesthesiologists; DAA = direct anterior approach; PA =
posterior approach; SD = standard deviation.

Table 2. Length of stay, surgical time, and pain and functional

outcomes in patients who underwent the direct anterior or
posterior approach for total hip arthroplasty

Approach
PA DAA
Variable n=27 n=28 p value
Length of stay, d, 35+22 3.8+1.8 0.53
mean + SD
Surgical time, min, 457 £17.9 599 +12.7 0.002
mean + SD
VAS score, mean + SD
Preoperative 6.9+2.1 50+x24 0.029
Postoperative
2 wk 21+20 20+20 0.79
4 wk 16+19 1.4+20 0.63
3 mo 1.1+19 1.0+1.7 0.66
6 mo 04+1.0 04+08 0.61
1yr 06+1.2 03+05 0.38
2yr 1.0+19 05+08 1.00
HHS score, mean + SD
Preoperative 48.2 £ 10.1 52.1 +19.7 0.66
Postoperative
2 wk 60.0 £ 15.1 66.9 £ 17.1 0.12
4 wk 68.7 £ 16.8 76.7 £ 16.4 0.08
3 mo 83.3+15.1 88.4+11.8 0.18
6 mo 90.3+12.3 90.1+11.3 1.00
Tyr 91.4 +13.0 94.4 + 8.0 0.72
2yr 88.7 + 20.0 89.4+11.9 0.58
5yr 80.0 + 20.4 82.0+19.8 0.72
DAA = direct anterior approach; HHS = Hip Harris Score; PA = posterior approach; VAS =
visual analogue scale; SD = standard deviation.

(range 2-7 d) for DAA (Table 2). Functional preoperative
HHS scores were similar for the 2 groups and HHS scores
indicated a trend toward faster functional recovery with
the DAA until 4 weeks postoperatively (Mann—Whitney
U test, 76.7 v. 68.7; p = 0.08). However, no statistical dif-
ference was found in terms of overall functional recovery,
with similar VAS and HHS scores at each visit for both
groups. Figure 1 shows the HHS scores over time. None
of the scores for any of the subcategories of the HHS were
significantly different at any postoperative time (Table 2).
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leg lengthening was reported, compared with the
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ideal planned length, for PA (Student # test, p = 0.061)
(Table 3). Acetabular and femoral implants showed
no migration or progressive radiolucency at the latest
follow-up.

Few complications were documented for the
2 groups. Two intraoperative periprosthetic frac-
tures occurred in the PA group and were found to
be stable (not requiring fixation) according to sur-
geon assessment: 1 occurred on the acetabular side
and the other on the femoral side. These 2 patients
were advised to refrain from weight-bearing activ-
ities for a period of 6 weeks; both patients had good
outcomes and did not require revision surgery. One
patient in the DAA group experienced an early
prosthetic joint infection with Enterococcus faecalis

Fig. 1. Comparison of Harris Hip Score (HHS) values preoperatively and at
different time points postoperatively for patients who underwent the direct
anterior approach (DAA) and posterior approach (PA) for total hip arthro-

plasty. The maximum score possible is 100. Preop = preoperative.

Preoperative VAS pain scores were significantly differ-
ent between the groups (Mann—Whitney U test, p = 0.029),
but postoperative scores were similar at each visit for the
2 groups (Table 2).

Radiologic analysis confirmed that the implants were well
positioned in terms of version (Student ¢ test, DAA group
26.9°, range 11° to 45° PA group 21.9°, range 4° to 41°; p =
0.103) and abduction (Student 7 test, DAA group 43.3°,
range 20° to 56° PA group 39.8°, range 24° to 49° p =
0.064), with both surgical approaches (Table 3). The data
suggest more anteversion and abduction with the DAA, but
none of these values were significant. Cup abduction was sta-
tistically different between the 2 surgeons, with a mean dif-
ference of 4.8° (Student # test, p = 0.013). With regard to the
mean planned leg length discrepancy, the reconstructed hip
was 2.2 mm (range —14 to 9 mm) shorter than the ideal
planned length for DAA, and a 1.0 mm (range —9 to 10 mm)

Table 3. Radiologic assessment of postoperative pelvic
radiographs for acetabular implants and preoperative versus

planned leg length for patients who underwent the posterior
or direct anterior approach for total hip arthroplasty

Approach
PA DAA

Variable n=27 n=28 p value
Implant

Cup anteversion, 21.9+13.4 269 + 8.6 0.10

degrees, mean + SD

Cup abduction, 398+54 433 £84 0.06

degrees, mean + SD
Preoperative LLI, mm, 2.4 +43 -22+48 0.87
mean + SD
Planned leg length 1.0+56 -22+6.8 0.06
discrepancy, mm,
mean + SD
DAA = direct anterior approach; LLI = lower leg inequality; PA = posterior approach,
SD = standard deviation.

and was successfully treated with débridement,
lavage and intravenous antibiotics.

Surgical time was significantly longer in the DAA
group (59.9 min, range 24 to 85 min) than in the PA
group (45.7 min; range 26 to 85 min), for a mean difference
of 14 minutes (Mann—Whitney U test, p = 0.002). Surgical
duration was significantly different between the 2 surgeons
(Student 7 test, p < 0.001); however, each surgeon was sig-
nificantly faster using the PA (Table 2). The distribution of
patients who underwent the DAA and PA was similar for
the 2 surgeons.

Discussion

"The DAA approach has been widely promoted in recent years
as the only truly minimally invasive hip approach, using the
intermuscular and internervous interval. The major benefit of
the DAA is thought to be a shorter length of stay, accelerated
rehabilitation and less postoperative pain. To our knowledge
only a few randomized controlled trials have compared clin-
ical outcomes between the DAA and PA,323% and there is a
need for larger multicentre, prospective, randomized con-
trolled trials, as these are sparse.”® Higgins and colleagues
concluded, following a meta-analysis, that current evidence
comparing outcomes for the DAA versus the PA failed to
demonstrate clear superiority of either approach.*® Our find-
ings suggest that the choice of surgical approach should be
based on patient characteristics and surgeon experience and
preference. As patient satisfaction and clinical follow-up were
similar with the 2 approaches and surgical duration was
shorter with the PA, both surgeons favour the PA.

Length of stay was similar for the 2 approaches in our
study (mean 3.5 d for PA and 3.8 d for DAA). The length of
stay in our study may appear to be overly long, but it could
have been because of the exacting criteria for hospital dis-
charge, which were applied for both approaches. There was
a recent decrease in length of stay for our THA patients
resulting from better patient education, which also increased
the number of ambulatory THA.

Can J Surg/J can chir 2020;63(5)  E415
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The literature suggests that functional recovery is acceler-
ated in patients who undergo the DAA. However, most of
these studies have been retrospective and have had small sam-
ple sizes. Barrett and colleagues assessed this issue in a ran-
domized controlled trial comparing 43 patients who under-
went the DAA with 44 patients who underwent the PA and
showed that DAA patients performed better in the immediate
postoperative period.”* More DAA patients were climbing
stairs normally and walking freely at 6 weeks. There were no
significant differences at later time points. Studies by Reininga
and colleagues and Ward and colleagues found improved gait
after surgery for both approaches without any significant dif-
ference between the 2.>>** In the present study, functional out-
come seemed to improve in the early postoperative period
(first 3 months), with an HHS score that almost reached statis-
tical significance at 1-month follow-up. However, this was not
borne out in the long-term follow-up. Miller and colleagues
reviewed 13 prospective studies comparing DAA and PA in
the first 90 days postoperatively and found better hip function,
less pain and lower narcotic consumption in the DAA group.'¢

Findings similar to those of our study have recently been
published.**** A prospective clinical trial of 54 patients, ran-
domly assigned to undergo the DAA or PA, showed a faster
voluntary cessation of use of all walking aids in the DAA
group (22 v. 28 d). At 3 weeks, Western Ontario and
McMaster Universities Osteoarthritis Index (WOMACQC)
function scores and SF-12 mental scores favoured the PA
group. There were no differences in HHS, SF-12 or
WOMAC scores at long-term follow-up.*? Another study
comparing the DAA and mini-posterior approaches found
no difference in return to activities of daily living, length of
stay, complication rate and use of pain medication. However,
the DAA group had a higher HHS score at 8 weeks, but
these patients also had a higher VAS score for pain in the
hospital, and fewer patients returning to work.”* In 2017,
Cheng and colleagues also reported a randomized trial
involving 72 patients who underwent either the DAA or the
PA approach for primary hip arthroplasty.”’” They found no
difference between the groups with regard to total scores for
primary outcomes with the WOMAC, EuroQol and 10 m
walk test. Functional outcomes may be improved in the early
postoperative period when the DAA is performed; however,
this advantage seems to be short lived with negligible long-
term benefits. Furthermore, postoperative pain was compar-
able in both groups at each recorded time.

Implant positioning showed that cup anteversion seemed
to be greater with the DAA, but this difference was not sig-
nificant. Conversely, Barrett and colleagues found signifi-
cantly more inclination and less anteversion with the DAA,
suggesting that it is probably a surgeon-dependent factor."?
Surgeons using an anterior approach will usually avoid too
much anteversion to prevent anterior dislocation. All cups
were placed within the Lewinnek safe zone with no outliers.
There was no statistically significant difference in planned
leg lengthening between the cohorts.
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Previous reports have demonstrated increased risks of
postoperative complications and/or poor outcomes during
the surgeon’s learning curve period when adopting the
DAA.21% Others have indicated a theoretical advantage for
the DAA in terms of dislocation risk over the PA. In the
present study, a low complication rate was seen with both
approaches with no dislocations. Only 1 patient was re-
operated for infection and then for a periprosthetic frac-
ture of the femur after sustaining a fall.

Surgical time was significantly longer with the DAA
than with the PA. Two meta-analyses concluded that the
mean operative time was significantly longer with the DAA
and many also reported a steep learning curve.’>=*8 The
only study that found a significantly longer surgical time
with the PA¥ compared 1 surgeon who performed the
DAA surgeon with 2 surgeons who performed the PA.
Therefore, these results could be attributed to the surgeon.

The strengths of our study include the random assign-
ment of patients, with few lost to follow-up, and a com-
plete clinical and radiologic follow-up at different periods
for a mean of 55 months. Patients were evaluated for dis-
charge by a physiotherapist who was blinded to study
group allocation, according to established criteria, unlike a
previous publication by Barrett and colleagues.!

Limitations

Limitations of the study include the relatively small num-
ber of patients. However, most studies analyzing prospec-
tive outcomes following orthopedic surgeries have had a
similar sample size. Patients were not equally distributed
in the 2 groups in terms of sex, and preoperative VAS
score was higher in the PA group, which could have
affected the results.

CONCLUSION

This study could not demonstrate significant advantages
for the PA or the DAA in the early nor in the late post-
operative recovery. Length of hospital stay was similar in
the 2 groups, with a low complication rate for both
approaches. Surgical time was greater in the DAA group.
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