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Abstract

Background

Total hip arthroplasty (THA) can be performed through a number of surgical approaches. The
aim was to compare the incidence of early surgical complications in THA related to

approach.

Methods

A retrospective review of prospectively recorded data extracted from St. Vincent’s
Melbourne Arthroplasty Registry was performed between January 2006 and December 2016.
Surgical approach was identified: lateral, posterior, anterior and superior. Primary outcome
measure was return to theatre (RTT) for any cause within one year. Age, comorbidity, BMI
and femoral fixation were assessed for potential confounding. Secondary outcomes were
RTT for revision procedure and for specific complications: intra or post-operative fracture,
dislocation/instability, aseptic loosening and prosthetic joint injection (PJI). Variables were
assessed for their association with outcome using unadjusted and adjusted quantile median
regression for continuous outcomes and Cox proportional hazards regression for binary time-

to-event outcomes.

Results

There were a total of 2906 consecutive THA’s recorded, 1413 lateral, 1188 posterior, 233

anterior and 72 superior. 140 cases (4.5%) required RTT within one year. No approach was
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associated with RTT on unadjusted analyses or multivariate modelling. There was no
association between approach and revision, PJI, or periprosthetic fracture. The posterior
approach was associated with 2.90 times the rate of dislocation relative to the lateral

(p=0.005).

Conclusions

There was no difference in the RTT rate between surgical approaches for THA. There was no

difference in revision rates, PJI or periprosthetic fracture. The posterior approach was

associated with a higher rate of dislocation relative to the lateral, but not the anterior.

Key words: Total hip replacement; hip prosthesis; osteoarthritis; hip; orthopedics
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Background

Total hip arthroplasty (THA) has proven to be a reliable and durable surgical procedure
affording patient improvement in pain and function.! Despite good outcomes, surgeons have
attempted to improve the results of THA through the usage of different surgical approaches.
The most common approaches traditionally have been the lateral (or Hardinge) and posterior
approaches.? More recently, the anterior and superior approaches (SuperPath) have been
introduced.®* Surgical innovation should occur in a way that improves outcomes whilst

minimising surgical and medical complications.®

Each surgical approach has its theoretical benefits to the patient and surgeon, along with
potential disadvantages and unique complications. The lateral approach has the advantage of
good exposure of the acetabulum and femur, joint stability®’ through preservation of the
posterior capsule, but suffers from gluteal dysfunction® and post-operative limp.? The
posterior approach overcomes the disadvantages of the trans-gluteal lateral approach,®
provides excellent exposure to the femur and acetabulum but suffers from a risk of instability
through posterior capsulotomy and detachment of the short external rotators®”®, The risk of
instability has been partly mitigated through the advent of larger heads.'° The anterior
approach theoretically has a lower risk of instability®’ through preserving the posterior
capsule and early improvements in function through its inter-nervous, inter-muscular
approach,*! but is limited with its femoral exposure resulting in a higher rate of femoral sided
complications.®23 The superior approach in theory has the potential advantages of stability

and faster post-operative recovery preserving abductor and capsular attachments, but may be
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hampered by its limited exposure, difficulty with component positioning and a likely learning
curve with a newer technique. Long term data is yet to indicate a specific approach to have a
significant advantage over another with regards to revision rates,® or a subset of patients that
may benefit from a particular approach. There is some controversy as to whether surgical

complications differ between approaches.'4-1¢

Although International registries have reported on surgical approach,53%17 they have largely
focused on revision procedures rather than other complications that may necessitate return to
theatre, which tend to be underreported. It is only with large volume, long term, multi-
surgeon in-depth data collection that the complications and benefits of each THA approach
can be determined and compared. The primary aim of the study was to compare the incidence
of early THA complications requiring return to theatre related to surgical approach occurring
at a single hospital. The secondary aim was to compare complications that required revision

procedure and specific complications.

Methods

St. Vincent’s Hospital is a high-volume arthroplasty centre based in Melbourne, Australia. A
prospectively recorded database, the St. Vincent’s Melbourne Arthroplasty (SMART)
Registry has been established to record outcomes including complications following THA. A
retrospective cohort study was performed using data extracted from the SMART registry.
Inclusion criteria were all patients who underwent a primary elective THA at St. Vincent’s

Hospital between 1%t January 2006 and 31% December 2016. All surgical approaches were
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identified: lateral, posterior, anterior and superior. The primary outcome measure of the study
was return to theatre for any cause within one year related to surgical approach. The
secondary outcome measures were return to theatre for revision procedure and specific
complications within one year: intra or post-operative fracture, dislocation/instability, aseptic
loosening and prosthetic joint infection (PJI). Predictor variables such as age, gender,
smoking status, American Society of Anesthesiologists (ASA) Score, Charlson Comorbidity
Index (CCI), body mass index (BMI), head diameter and method of femoral fixation were
assessed for potential confounding. All data required for this study is contained within the
SMART Registry for which ethics approval has been obtained (HREC-A 100/14). This

specific study also received ethical approval (QA 066 / 17).

Statistical analysis

Data from the SMART Registry was de-identified prior to analysis. Baseline characteristics
between the four approach groups were compared using a one-way ANOVA, Kruskal-Wallis
test or a chi-square tests as appropriate. The exposure and a priori selected predictor
variables were assessed for their association with the outcome using unadjusted and adjusted
quantile median regression for continuous outcomes and Cox proportional hazards regression
for binary time-to-event outcomes. Multivariate analyses were performed for each outcome
of interest. Each model included surgical approach as the predictor of interest, with the lateral
approach used as the reference. Models were adjusted for any covariate associated with the
outcome on univariate analyses at the level of p<0.1. Year of surgery was also included in

each model. All statistical analyses were performed using Stata Version 14.0.
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Results

There were a total of 2906 THA’s recorded, 1413 lateral (48.6%), 1188 posterior (40.9%),
233 anterior (8.0%) and 72 superior (2.5%). The patients in the lateral and posterior groups
were slightly older and with more females than the superior group, with patient
characteristics presented in Table 1. The lateral approach was performed or supervised by 15
consultant surgeons, posterior 20, anterior 6 and superior 3. There was a total of 130 primary
outcomes of complications that required return to theatre within one year (4.5%). Relative to
the lateral approach, neither the posterior, anterior or superior approaches were associated
with return to theatre on unadjusted analyses (Table 2). There was no statistical difference
made between age at surgery (p=0.391), gender (p=0.427), smoking status (p=0.586), ASA
(p=0.165), CCI (p=0.080), hybrid fixation (p=0.085) or cemented fixation (p=0.056). Every
additional year later of procedure was associated with a 6% reduction in the rate of unplanned
procedure (Hazard Ration (HR)=0.94 (0.89 to 0.99), p=0.040). Morbidly obese patients (BMI
=40) were associated with 3.14 times the rate of an unplanned procedure relative to normal
weight (HR 3.14; 95% CI 1.63-6.07). Increasing head size diameter was associated with
progressively larger reductions in unplanned procedure rate with the 32 mm and =36 mm
heads associated with 33% (HR 0.67; 95% CI 0.46-0.97) and 43% (HR 0.57; 95% CI 0.34-

0.97) reductions respectively relative to <28 mm heads.

Multivariable modelling using all predictors with p<0.1 on univariable modelling found no

association between surgical approach and unplanned procedures.
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In terms of the secondary outcome measures, there were 46 cases that had a revision
procedure (1.6%) within one year. There was no association between approach and revision
procedure and the other secondary outcomes of PJI or periprosthetic fracture (Table 3). The
posterior approach was associated with 2.90 times the rate of dislocation relative to the lateral
approach (p=0.005). There was no difference between the posterior and anterior approach for
dislocation. There were insufficient cases to analyse aseptic loosening for all approaches

(lateral n=1, posterior n=2, anterior and superior n=0).

Discussion

The aim of this study was to compare the incidence of early return to theatre and surgical
complications in THA related to surgical approach occurring at a single hospital. The overall
return to theatre rate was 4.5% within one year and there was no difference in the overall
return to theatre rate between surgical approaches. The overall revision rate was 1.6% at one
year and there was no difference between surgical approaches. There was no difference
between surgical approaches for the secondary outcome measures of PJI and periprosthetic
fracture. The posterior approach had a higher dislocation risk when compared with the lateral

approach, but not the anterior.

There has been controversy as to the preferred surgical approach for THA. Many of the
published results for surgical approaches including comparative data have come from single
surgeon case series.*®?! Less literature has come from International Joint Registries,®®%1" or

multi-surgeon populations’ such as this study, which better reflects population-based
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practice. Joint registries can be limited in that most only record revision procedures and they
do not record or report on other complications, particularly those that may not require return
to theatre, or those that did require a return to theatre but without a revision procedure. These
tend to be underreported and our study showed an approximate three times higher risk of
complications that required return to theatre rather than revision procedure within one year.
The results of this study suggest that each of the three main surgical approaches are safe with
regards to early return to theatre and revision. This is supported by data from the Australian
Orthopaedic Association National Joint Replacement Registry (AOANJRR) and the
Norwegian Registry showing no difference in implant survival between approaches,®!’ as
well as recent meta-analyses that have found no difference in complications between the
different approaches'**® In contrast, the Dutch registry has found a lower revision rate with
the posterior approach when compared with other approaches,® whilst the AOANJRR found a
different complication profile between approaches with more femoral sided complications
requiring revision procedure with the anterior approach: more fractures and aseptic loosening

but less PJI and dislocation.’

As demonstrated in this study and others, anterior THA can be successfully performed,8-2°
but is not without complications.?!2* Concerns with THA utilising the anterior approach have
been with femoral sided complications,21317.2526 jncluding subsidence,?” and fracture;!’:26:28-
32 resulting in early femoral stem revision.?>263! The Swedish and Dutch Registries and the
AOANJRR have shown this to be a cause of a higher revision rate.®%'” We focused on

complications occurring in the short term and it may be that with long term follow up a
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difference may be evident. Although anterior approach THA can be technically demanding,
with difficult exposure and femoral access, requiring longer surgical time,?”323 and greater
blood loss,* our study showed that this may not result in an overall higher complication rate
in the short term. In contrast, data from a large Australian private hospital comparing 949
anterior THA, 870 posterior and 618 lateral THA, found the anterior approach to have more
periprosthetic fractures treated with internal fixation at the time of the index procedure, and
also a higher rate of revisions for periprosthetic fracture in the first 30 days3*. Complications
have been shown to relate to surgeon experience and learning curve,® and potentially implant
choice.® The results of our study may have been positive for the anterior approach given that
many of the surgeons performing anterior THA had completed their learning curve and we
have adjusted for year of surgery. Likewise, potentially more difficult cases may have been
chosen to be performed through the more traditional lateral and posterior approaches and we
cannot exclude the possibility of selection bias in the results or assess the decision-making
process of individual surgeons. The anterior approach was only used for 8.0% of cases and
complications may have been higher had the approach been used more often. Furthermore,
other complications that did not require return to theatre such as lateral femoral cutaneous
nerve palsy were not recorded and may have proven to be significant given the association of

this injury with the anterior approach.?”*’

The major criticism of the posterior approach has been the increased risk of dislocation and

revision for instability. In this study, we found dislocation to be higher following the

posterior approach when compared to the lateral, but not other approaches. This is supported
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by data from the Dutch® and Norwegian Registry which found an approximate doubling of
risk for dislocation with the posterior approach when compared with the lateral approach.®
Similar results were found in the AOANJRR with a higher rate of dislocation with the
posterior approach compared to the lateral and anterior approaches.’ Likewise, the Kaiser
Permanente Registry found the anterior and lateral approaches to have a lower risk of
dislocation when compared with the posterior approach (1.4% vs. 0.8%), although there were
no differences in adjusted risk of revision.” However, not every study has found an increased
dislocation rate with the posterior approach, including the English and Wales Registry.® Our
study is not the first to demonstrate a lack of difference for dislocation between the posterior
and anterior approaches,®?1:27:2% with state wide registry data of 11,112:%® and >2100 cases in
another series® having the same finding. When performing posterior THA, strategies should
be put in place to minimise the risk of dislocation. As this study showed, increasing the head

diameter is one such strategy, as other authors have found.*

There are limitations with the study. Being a public teaching hospital, many of the THAs
were performed by orthopaedic surgeons in training at varying levels of experience and it is
not recorded to what extent each procedure was performed by them, or with what degree of
supervision by the primary surgeon, each with varying degrees of training and experience.
However, a study performed at this institution showed no increase in complication rate by
trainee surgeons.®® Likewise, we did not account for a particular surgeon’s complication
profile. As the data was collected over an extensive period of time, there may be a likelihood

of complications decreasing with time due to secular trends. To account for this we adjusted
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for year of surgery and found there to be no difference with year of surgery. However, there
was no superior approach performed prior to 2013 and no anterior approach performed prior
to 2008. As they are newer techniques, they may have more favourable outcomes being
performed by senior surgeons, alternatively they suffer from a learning curve which could
produce worse outcomes. The superior and anterior approaches were both performed by
fewer surgeons and have fewer numbers than the lateral and posterior approaches. Also
recognizing that some surgeons do more than one approach and therefore there is a risk of
selection bias. We acknowledge that the newer introduction of these approaches and lower
number of patients and surgeons is a limitation of the study. Also, we did not review the
specifics of each case to assess the degree of complexity which may have influenced surgical
decision making for approach and also the risk of complication. As with any registry,
multiple factors can influence outcome and we attempted to minimize this by accounting for
confounding in our analyses. Further, the complication rate in this study may be different to
other published series due to a unit policy of solely performing cemented femoral stem THA
in patients aged >65, which has been shown to reduce fracture rate with the anterior
approach.? This study focused on short term complications and it may be that differences
between approaches become evident with longer term follow up and with larger number of
cases. Despite the robust active surveillance program of the SMART registry whereby all
patients are contacted at the one-year mark to survey for pain and function and check for
complications, we cannot entirely rule out that we have not captured every complication that
may have been treated outside the hospital and not captured in the database. Lastly, we chose

our primary outcome measure to be return to theatre and our secondary outcome measures to
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be revision procedure and specific complications. We did not include medical complications,

which may have been different between approaches.

Conclusions

No difference in overall return to theatre rates at one year were identified between surgical
approaches for THA. There was no difference in revision rates, PJI or periprosthetic fracture,
although the posterior approach was associated with a higher rate of dislocation relative to
the lateral approach, but not the anterior approach. Future study should identify a patient and
surgeon profile best suited to a particular approach and strategies to reduce dislocation
through a posterior approach such that the modern hip surgeon can minimize complication

rates.
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Table 1: Patient characteristics according to surgical approach

Approach
Characteristic Category Lateral Anterior Posterior Superior p-value
(n=1,413) (n=233) (n=1,188) (n=72)
Mean age (SD), y 68.7 (9.8) 62.6 (10.6) 66.4 (12.4) 60.1(12.2) <0.001
Female sex, n (%) 846 (59.9) 116 (49.8) 733 (61.7) 34 (47.2) <0.001
BMI (kg), n (%) Underweight
10 (0.7) 2(0.9) 11 (0.9) 0(0.0)
(<18.5)
Normal (18.5-
255 (18.1) 39 (16.7) 213 (17.9) 5 (6.9) 0.172
24.9)
Overweight
477 (33.8) 74 (31.8) 280 (32.0) 32 (44.4)
(25-29.9)
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Obese (30-

565 (40.0) 109 (46.8) 498 (41.9) 28 (38.9)
30.9)
Morbidly
106 (7.5) 9(3.9) 86 (7.2) 7(9.7)
obese (240)
*ASA Score, n (%) 1 39(2.8) 26 (11.2) 53 (4.5) 6(8.3)
2 769 (54.4) 130 (55.8) 658 (55.4) 39 (54.2)
<0.001
3 578 (40.9) 74 (31.8) 459 (38.6) 26 (36.1)
4 27 (1.9) 3(1.3) 18 (1.5) 1(1.4)
#CCl, mean (SD) 0 834 (59.0) 168 (72.1) 701 (59.0) 44 (61.1) 0.005
1 364 (25.8) 37 (15.9) 327 (27.5) 19 (26.4)
2+ 215 (15.2) 28 (12.0) 160 (13.5) 9(12.5)
Smoking Status, n (%) Never 820 (58.0) 137 (58.8) 709 (59.7) 30 (41.7)
Ex 409 (29.0) 62 (26.6) 338 (28.5) 24 (33.3)
0.024
Current 184 (13.0) 34 (14.6) 140 (11.8) 18 (25.0)
Not reported 0(0.0) 0(0.0) 1(0.1) 0(0.0)
Fixation, n (%) Uncemented 169 (12.0) 195 (83.7) 286 (24.1) 66 (91.7)
Hybrid 1222 (86.5) 37 (15.9) 743 (62.5) 5(6.9)
<0.001
Totally
22 (1.5) 1(0.4) 159 (13.4) 1(1.4)
cemented
Year of Surgery, n (%) | 2006-2012 1041 (73.7) 70 (30.0) 777 (65.4) 0(0.0) <0.001
2013-2016 372 (26.3) 163 (70.0) 411 (34.6) 72 (100.0)

*American Society of Anaesthesiologists; #Charlson Comorbidity Index
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Table 2: Unadjusted and adjusted hazard ratios for complications, by surgical

approach
Approach uHR (95% CI), p *aHR (95% CI), p
Lateral (Reference) 1.0 1.0
Anterior 0.59 (0.25, 1.37), 0.223 0.63 (0.26, 1.53), 0.227
Posterior 1.11 (0.77, 1.60), 0.552 0.89 (0.57, 1.39), 0.610
Superior 1.67 (0.65, 4.26). 0.286 1.67 (0.63, 4.43), 0.414

*Adjusted for year of surgery, BMI (categorical), CCI, fixation and head diameter (categorical)

UHR = unadjusted Hazard Ratio
aHR = adjusted Hazard Ratio
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Table 3: Unadjusted and adjusted hazard ratios for complications, by surgical

approach

Approach

UHR (95% CI), p

*aHR (95% CI), p

Dislocation

Lateral (Reference)
Anterior
Posterior

Superior

1.0
1.74 (0.36, 8.39) 0.490
3.42 (1.45, 8.09) 0.005

Insufficient cases

1.0
2.65 (0.55, 12.81) 0.225
2.90 (1.22, 6.89) 0.016

Insufficient cases

*Adjusted for head diameter (categorical) & aetiology

Fracture

Lateral (Reference)
Anterior
Posterior
Superior

1.0
1.01 (0.35, 2.90) 0.984
0.79 (0.42, 1.49) 0.470
1.64 (0.39, 6.91) 0.498

1.0
0.50 (0.15, 1.68) 0.262
0.46 (0.22, 0.95) 0.037
0.36 (0.05, 2.47) 0.296

*Adjusted for sex, fixation & operative time

Infection

Lateral (Reference)
Anterior
Posterior

Superior

1.0

Insufficient cases

0.71 (0.40, 1.24) 0.223
0.62 (0.09, 4.51) 0.639

1.0

Insufficient cases

0.77 (0.44, 1.37) 0.377
0.84 (0.11, 6.48) 0.866

*Adjusted for comorbidity index, year of surgery, BMI (categorical), ASA & operative time

Revision

Lateral (Reference)
Anterior
Posterior

Superior

1.0
0.96 (0.28, 3.26) 0.948
1.38 (0.75, 2.55) 0.302
2.09 (0.48, 8.99) 0.324

1.0

1.53 (0.43, 5.42) 0.511
1.53 (0.82, 2.83) 0.180
3.31(0.71, 15.51) 0.068

*Adjusted for Comorbidity Index, year of surgery, BMI (categorical) and ASA

UHR = unadjusted Hazard Ratio
aHR = adjusted Hazard Ratio
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