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Osteoarthritis (OA) affects 10% of the population,
frequently involving weight-bearing joints (5%)1,2. OA of
the hip joint, characterized by loss of articular cartilage, may
be primary, i.e., idiopathic, or secondary, i.e., following hip
diseases during childhood, trauma, osteonecrosis, previous
joint infection, or other conditions3. OA of the hip is a
progressive condition that has no cure. The usual clinical
course is deteriorating gait, increasing pain, and stiffness
that may ultimately require total hip arthroplasty (THA) in
2.5% of people 40 years to 84 years of age in the USA4.
THA involves replacement of both parts of the hip joint
(acetabulum and femoral head) with prosthetic implants

(cup, head, and stem). The procedure is in evolution, with
new developments in prosthetic implants and operative
techniques under evaluation.

Many different surgical approaches to the hip have been
described. Currently, the principal methods for THA are the
posterior and direct lateral approaches5. The posterior
approach is performed through a curved incision centered
on the posterior aspect of the greater trochanter. The fascia
lata is incised in the line of the incision and the fibers of the
gluteus maximus split by blunt dissection. The short
external rotators are then detached close to their femoral
insertion and reflected, exposing the posterior aspect of the
hip joint capsule. The capsule can be either incised or
excised, although most surgeons preserve it6.

The direct lateral approach is performed through a longi-
tudinal skin incision centered over the greater trochanter.
The gluteal fascia and iliotibial band are exposed and
incised in the line of the incision. The insertion of the
gluteus medius is split down to the greater trochanter and
prolonged distal through the vastus lateralis and medial with
release of the insertion of the anterior portion of the gluteus
minimus. The capsule of the hip can be either incised or
excised7.

The posterior approach is generally considered to be easy
to perform, requiring less extensive tissue dissection, with a
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ABSTRACT. Objective. To determine the risks of prosthesis dislocation, postoperative Trendelenburg gait, and
sciatic nerve palsy after a posterior approach compared to a direct lateral approach for adult patients
undergoing total hip arthroplasty (THA) for primary osteoarthritis (OA).
Methods. Medline, Embase, CINHAL, and Cochrane databases were searched until August 2003.
All published trials comparing posterior and direct lateral surgical approaches to THA in adults with
a diagnosis of primary hip osteoarthritis were collected. Retrieved articles were assessed indepen-
dently for their methodological quality.
Results. Four prospective cohort studies involving 241 participants met the inclusion criteria.
Regarding dislocation rate, no significant difference between posterior and direct lateral surgical
approach was found (relative risk 0.35). The presence of postoperative Trendelenburg gait was not
significantly different between surgical approaches. The risk of nerve palsy or injury was signifi-
cantly higher with the direct lateral approach (relative risk 0.16). However, there were no significant
differences when comparing this risk nerve by nerve, in particular for the sciatic nerve. Of the other
outcomes considered, only the average range of internal rotation in extension of the hip was signif-
icantly higher (weighted mean difference 16°) in the posterior approach group (mean 35°, SD 13°)
compared to the direct lateral approach (mean 19°, SD 13°).
Conclusion. The quality and quantity of information extracted from the trials performed to date are
insufficient to make a firm conclusion on the optimum choice of surgical approach for adult patients
undergoing primary THA for OA. (J Rheumatol 2004;31:1790–6)
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shorter operation time and less blood loss. It provides good
exposure of the femur, which may reduce the risk of intra-
operative femoral fracture. It is considered to be associated
with less effect on gait since the abductor muscles are not
dissected. However, it is often more difficult to expose the
acetabulum. Increased rates of dislocation have been
reported8-10.

The advantages claimed for the direct lateral approach
are that it allows good exposure of the acetabulum, facili-
tating cup positioning, which may decrease rates of hip
dislocation. It also diminishes the risk of injury to the sciatic
nerve, which is not close to the operative field. However,
there is an increased risk of damage to the superior gluteal
nerve as well as to the gluteus medius muscle, resulting in
limp11,12. The exposure of the femur is more restricted than
in the posterior approach and options of implanting long
stems or performing further revision by the same approach
are less easily accomplished. Increased heterotopic ossifica-
tion has been reported13.

Dislocation is a clinically important complication of
THA, significant for morbidity and cost. It sometimes
requires hospital readmission and general anesthesia or open
surgery. Dislocation has been reported in 0.5% to 10% of
participants undergoing primary and revision THA and does
not seem to decrease with increasing surgeon experience.
The influence of the surgical approach of the hip on the
dislocation rate has been debated, but no clear consensus has
been established and no systematic review has been
published14-19.

Our primary objective was to determine, based on
evidence from randomized trials, the risk of prosthesis dislo-
cation after a posterior approach, compared to a direct
lateral approach, for adult patients undergoing THA for
primary OA. Our secondary objectives were to determine
the risk of postoperative Trendelenburg gait and sciatic
nerve palsy in both approaches for the same population.

MATERIALS AND METHODS
For this systematic review and metaanalysis, all published, randomized,
controlled trials comparing THA by posterior and direct lateral surgical
approaches, quasi-randomized trials (for example, allocation by alternation
or date of birth), and inadequately concealed prospective comparative
studies were considered for inclusion. The studies must include patients 18
years old or older, having a THA for a diagnosis of primary hip OA, and
operated on using a posterior or direct lateral surgical approach.

Search strategy. Relevant randomized controlled trials were selected from
those identified by application of a general search strategy including a
computer aided searching of Medline (1982–2002), Embase (1982–2002),
and CINAHL (1982–2002), as well as the Cochrane Musculoskeletal
Group Trials Register, the Cochrane Controlled Trials Register
(CENTRAL/CCTR), the Health Technology Assessment database (HTA),
and the Database of Abstracts of Reviews of Effectiveness (DARE) (2002).
Search terms used were
(1) arthroplasty, replacement, hip (3699); (2) hip prosthesis (11,661); (3) or
1–2 (14,362); (4) arthroplasty or arthroplasty, replacement (4892); (5) joint
prosthesis (6212); (6) prostheses and implants (23,762); (7) arthroplasty or
replacement or prosthesis.tw (125,023); (8) or 4–7 (146,782); (9) hip or hip

joint or hip.tw. (45,461); (10) 8 and 9 (14,851); (11) 3 or 10 (19,496); (12)
moore or austin-moore.tw. (1154); (13) posterior.tw. (96,315); (14) 12 or 13
(97,445); (15) 3 and 14 (401); (16) hardinge.tw. (23); (17) lateral.tw.
(103,184); (18) 16 or 17 (103,199); (19) 3 and 18 (461); (20) 15 and 19
(69); (21) mt or su.fs. (1,772,412); (22) 11 and 21 (10,388); (23) clinical
trial.pt. (363,131); (24) randomized controlled trial.pt. (178,256); (25)
random.tw. (265,760); (26) meta-analysis.pt,sh. (12,314); (27) meta-anal:
or metaanal.tw. (10,047); (28) quantitativ: review: or quantitativ:
overview.tw. (245); (29) methodologic: review: or methodologic:
overview.tw. (140); (30) systematic: review: or systematic: overview.tw.
(4821); (31) review.pt. and medline.tw. (7666); (32) or 23-31 (518077);
(33) 22 and 32 (700); (34) 33 not 20 (700); (35) limit 20 to all adult < 19
plus years > (42); (36) limit 33 to all adult < 19 plus years > (549); (37)
from 35 keep 1-42 (42).

Bibliographies of retrieved studies were investigated. The trials were
entered into the Science Citation Index to identify articles that quoted the
original study. No language restrictions were applied. The search covered
the period January 1982 to December 2002. Studies published after 1981
were retrieved in order to include articles on the Hardinge approach7 and
articles describing results of modern prostheses and implantation tech-
niques.

Study selection and quality assessment. Both authors independently
assessed all potential published reports identified by the literature search.
Consensus was reached through discussion of any disagreements. The 2
reviewers were not blinded to authors, institution, or journal.

Quality of included trials was evaluated independently by both authors,
using the 18 criteria adapted from Verhagen, et al20 and van Tulder, et al21,
and including the well established 3 criteria of Jadad, et al22 (Table 1).

Each author extracted data independently using predesigned stan-
dardized data abstraction forms. Discrepancies were resolved by a
consensus of the 2 reviewers. Information from the primary author was
obtained when the published article provided inadequate information for
the review. In each study selected, the following adverse outcomes were
considered: prosthesis dislocation rate, for true dislocations documented
by radiographs; rate of Trendelenburg gait, as defined by Hardcastle and
Nade23; rate of nerve palsy or injury and especially of sciatic nerve palsy,
as documented by an electromyographic study (EMG) and pain level, as
documented by a visual analog scale (VAS). The functional outcomes
recorded were Harris Hip Score24, Western Ontario and McMaster
Universities OA Index (WOMAC Score)25, range of motion, and leg
length discrepancy. Finally, data for the following outcomes were also
sought when available: operative details (length of incision, operative
time, operative blood loss, postoperative blood transfusion), periopera-
tive complications [intraoperative fracture at the time of surgery (acetab-
ulum or femur, periprosthetic fracture after surgery, superior gluteal nerve
palsy, obturator nerve palsy, femoral nerve palsy)], postoperative compli-
cations (wound infection, hematoma, thromboembolic complications,
heterotopic ossification, pneumonia, bladder infection), postoperative
care outcomes (days to mobilization, length of hospital stay, length of
rehabilitation center stay, cup loosening, stem loosening, polyethylene
wear, head fracture), and final outcome measures (days to dislocation,
reoperation rate, survival rate of prosthesis, mortality, residence at final
followup, mobility, use of walking aids, return of mobility, health related
quality of life measures).

Statistical methods. For each study, relative risks (RR) and 95% confidence
limits were calculated for dichotomous outcomes, and weighted mean
differences and 95% CI calculated for continuous outcomes. Metaanalyses
were conducted with a fixed effects model. Where there was statistical
evidence of heterogeneity a random effects model was used.

The common system of grading the strength of scientific evidence for a
therapeutic agent that is described in the Cochrane Muskulo-Skeletal
Group module scope and in the BMJ book Evidence-Based Rheumatology26

was used to rank the evidence included in this systematic review. Four cate-
gories are used to rank the evidence from research studies from highest to
lowest quality: platinum, gold, silver, and bronze.
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RESULTS
Included studies. In total, 28 studies were identified by the
literature search. Only 9 studies were found relevant and 4
met the eligibility criteria and were included (Table 2).
Baker and Bitounis11 evaluated 79 hips in a trial involving
69 participants, grouped according to the operative
approach used by their surgeon: 21 THA were done by the
posterior approach, 29 by the direct lateral approach, and 29
by Dall’s modified direct lateral approach. Only data related
to the posterior and direct lateral approaches (evidence of
Trendelenburg gait, denervation, and trochanteric pain)
were extracted. Barber, et al27 compared the clinical
outcome of the direct lateral and posterior surgical
approaches, in terms of Trendelenburg gait and dislocation
in particular, in a consecutive series of 49 participants who
had a primary THA for OA. Weale, et al28 evaluated 42
participants undergoing primary total hip replacement.
According to the surgeon’s normal practice, 22 participants
were operated on by the posterior approach and 20 by the
direct lateral approach. The sciatic, obturator, and femoral
nerves were assessed clinically and electrophysiologically 4
weeks after surgery. Downing, et al12 evaluated 100 partici-
pants undergoing primary THA for OA. The first consecu-
tive suitable people who were willing to participate were
separated into 2 groups according to their surgeon’s usual
surgical approach. All the 49 posterior approaches received
Exeter stems and Charnley stems were used for all the 51
lateral Hardinge approaches. Trendelenburg gait and dislo-
cation were recorded.

Five studies were excluded. Pascarel, et al29, in a

randomized study, compared 63 hip prostheses implanted
through the direct lateral approach with 63 hip prostheses
implanted through the posterior approach, to assess the
functional effect. The study was excluded, as OA was not
the sole surgical indication: fractures, osteonecrosis, and
dysplasia cases were included and no specific data were
available for patients with OA. Grossmann, et al30 compared
45 dislocations in 1734 patients with a randomized control
group of 61 patients. Factors associated with an increased
rate of dislocation by surgical approach were analyzed. The
study was excluded as it was retrospective and lacked infor-
mation on the clinical diagnosis. Moreschini, et al31

reviewed 19 patients operated on for OA (primary and
secondary) or femoral neck fracture with clinical and elec-
tromyographic assessment. This study was excluded as it
was retrospective and lacked specific data for primary OA.
Kohn, et al32 reviewed 1238 primary THA for arthritis. The
influence of surgical approach on dislocation was studied
but the study was excluded as it was retrospective. Moroni,
et al33 reviewed intraoperative femoral fractures after 3566
total hip replacements. Potential risk factors, by surgical
approach, were reviewed, but groups of patients were estab-
lished according to the occurrence of intraoperative femoral
fracture. The study was excluded as it was retrospective and
there was no direct comparison of surgical approach.

The methodology of the identified studies was generally
poor (Table 3). All 4 of the included studies scored less than
12 out of a possible maximum quality score of 17 (70%).
None used an appropriate method of randomization. All
groups of participants were defined according to the usual

The Journal of Rheumatology 2004; 31:91792

Table 1. Quality criteria adapted from Verhagen20 and Van Tulder21 including the well-established criteria of
Jadad22. There are 3 potential answers: Yes (1); Can’t tell (0); and No (0). A maximum score of 17 can be
achieved.

Patient selection
a. Were the eligibility criteria specified?
b1. Was a method of randomization performed?
b2. Was the treatment allocation concealed?
c. Were the groups similar at baseline regarding the most important prognostic indicators?

Interventions
d. Were the index and control interventions explicitly described?
e. Were the surgeons experienced in both operations prior to the trial?
f. Were co-interventions avoided or comparable?
g. Was the compliance acceptable in all groups?

Outcome measurement
h. Was the outcome assessor blinded to the intervention?
i. Were the outcome measures relevant?
j. Was the timing of follow-up appropriate?
k. Was the long-term follow-up performed?
l. Was the timing of the outcome assessment in both groups comparable?
m. Were other complications described?
n. Was the withdrawal/drop-out rate described and acceptable?

Statistics
o. Was the sample size for each group described?
p. Did the analysis include an intention-to-treat analysis?
q. Were point estimates and measures of variability presented for the primary outcome measures?
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practice of the surgeon who was performing the posterior or
the direct lateral approach and therefore inadequately
concealed. No study provided sufficient details on implants
used, and rehabilitation programs were not well described.
Only one study (Downing, et al12) had the outcome assessor
blinded to the intervention. No study described the justifica-
tion and calculations for the sample size.

According to Evidence-Based Rheumatology26, the level
of quality of the 4 studies in this review is “silver.”

Outcome results. The main outcome results are summarized
in Figure 1. The primary outcome, dislocation, was studied
only by Barber, et al27 and Downing, et al12. There was no
significant difference between the posterior versus the direct

lateral surgical approach [1/77 (1.3%) vs 3/72 (4.2%); RR
0.35; 95% CI 0.04 to 3.22].

The presence of a postoperative Trendelenburg gait was
studied by Baker and Bitounis11, Barber, et al27, and
Downing, et al12. No significant difference was found
between posterior versus direct lateral surgical approach
[7/88 (8.0%) vs 13/78 (16.7%); RR 0.52; 95% CI 0.21 to
1.27]. This outcome measure seems to slightly favor the
posterior surgical approach as having fewer patients with
postoperative Trendelenburg gait. However, the pooled
results should be considered with care, as not all studies
compared patient gait at the same followup interval.

Nerve palsy or injury was studied by Baker and

Jolles and Bogoch: Lateral or posterior THA? 1793

Table 2. Study characteristics. All studies included patients grouped according to surgeon’s approach, either posterior or lateral.

Variable Study
Baker (1989)11 Barber (1996)27 Weale (1996)28 Downing (2001)12

Participants, n 50 49 42 100
Mean age, posterior, yrs NS 70 69.4 67
Mean age, lateral, yrs NS 72 68.5 65
Sex, % female

Posterior NS 50 68 51
Lateral NS 72 45 59

Followup
Time 3 mo postsurgery > 2 yrs 4 wks postsurgery 3 and 12 mo

Patients lost None None None 27
Surgical approach

Posterior 21 28 22 49
Lateral 29 21 20 51

Interventions
Implants NS Mixed cemented and uncemented NS Cemented stems 

(Exeter: posterior)
(Charnley: lateral)

Rehabilitation procedure NS Protected weight-bearing NS NS
starting on Day 2

Outcomes Trendelenburg gait Trendelenburg gait, abductor Sciatic nerve injury, Trendelenburg gait,
Gluteal denervation power, limp, dislocations, obturator nerve injury, abductor strength,
Trochanteric pain Harris hip scores, range of femoral nerve injury, dislocation, periprosthetic

motion, heterotrophic operative time, limb fracture, mortality
ossification, loosening length discrepancy

Quality score
Internal validity 6/10 6/10 5/10 4/10
Descriptive criteria 2/5 5/5 4/5 4/5
Statistical criteria 0/2 1/2 0/2 1/2
Total 8/17 12/17 9/17 9/17

NS: not stated.

Table 3. Results of methodology assessment following the quality criteria described in Table 1.

Internal Descriptive Statistical Total Study
a b c d e f g h i j k l m n o p q Validity Criteria Criteria

0 0 0 1 1 0 1 0 1 1 0 1 0 1 0 1 0 6 2 0 8 Baker, 198911

1 0 0 1 1 0 1 0 1 1 1 1 1 1 0 1 1 6 5 1 12 Barber, 199627

1 0 0 1 1 0 0 1 1 1 0 1 1 0 0 0 1 4 4 1 9 Downing, 200112

1 0 0 1 1 0 1 0 1 1 0 1 1 1 0 0 0 5 4 0 9 Weale, 199628

Maximum of points 10 5 2 17

Personal, non-commercial use only.  The Journal of Rheumatology.  Copyright © 2004. All rights reserved.

 www.jrheum.orgDownloaded on May 24, 2023 from 

http://www.jrheum.org/


Per
so

na
l n

on
-c

om
m

er
ci

al
 u

se
 o

nl
y.

 T
he

 J
ou

rn
al

 o
f R

he
um

at
ol

og
y.

 C
op

yr
ig

ht
 ©

 2
00

4.
 A

ll 
rig

ht
s 

re
se

rv
ed

Bitounis11 and Weale, et al28. Weale, et al observed sciatic,
femoral, and obturator nerve palsy. Baker and Bitounis
observed only superior gluteal nerve palsy. A significant
difference between posterior versus direct lateral surgical
approach was found in favor of fewer nerve injuries with the
posterior approach [1/43 (2%) vs 10/49 (20%); RR 0.16;
95% CI 0.03 to 0.83]. However, no significant difference
was found between each type of surgical approach for each
type of nerve palsy.

The last adverse outcome selected, pain, was studied
only by Baker and Bitounis11. No significant difference was
observed between the posterior and direct lateral surgical
approach [3/21 (14%) vs 7/29 (24%); RR 0.59; 95% CI 0.17
to 2.03].

As for the functional outcomes, Harris hip scores were
recorded only by Barber, et al27. Patients of both groups
improved their score to obtain the same mean score of 94
two years after surgery. WOMAC scores were not computed

in any of the studies. Only internal rotation with the hip joint
in extension was recorded by Barber, et al27. A significant
difference was observed between posterior and direct lateral
surgical approach in favor of the posterior approach [35°
(SD 13) vs 19° (SD 13); weighted mean difference 16; 95%
CI 8.64 to 23.36]. The leg length discrepancy outcome was
studied only by Weale, et al28. Limb length discrepancy of
more than 1 cm was recorded and no significant difference
was found between the posterior and direct lateral surgical
approach [4/22 (18%) vs 6/20 (30%); RR 0.61; 95% CI 0.20
to 1.84].

Finally, Barber, et al27 reported no significant difference
in postoperative heterotopic ossifications and no evidence of
implant loosening in either group.

DISCUSSION
Many of the trial reports exhibited a poor level of method-
ological rigor, in particular regarding concealment of allo-

The Journal of Rheumatology 2004; 31:91794

Figure 1. No significant differences were observed between the posterior and direct lateral surgical approaches when considering the dislo-
cation rate, the presence of a postoperative Trendelenburg gait, or sciatic nerve palsy. RR: relative risk. CI: confidence interval. Baker and
Bitounis11, Barber, et al27, Downing, et al12, and Weale, et al28.
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cation and assessor blinding. Further, many of the studies
involved small numbers of participants with limited
reporting of outcome measures. The low methodology score
for these studies may reflect poor reporting and poor trial
methodology. The 4 identified studies comparing the poste-
rior and the direct lateral surgical approach included a total
of 241 participants. All studies were inadequately
concealed: groups were made up according to surgeon’s
approach and usual referral practice to include consecutive
participants. The largest study, Downing, et al12, with 100
participants, had poor methodological quality with limited
reporting of both baseline characteristics and outcomes,
inadequate followup of participants, and loss of 27% of
participants to followup without knowing to which group
they belonged. There were fewer than 30 participants in
each of the other included studies. The limited number of
participants in these trials precludes firm conclusions. This
is especially true for low rate events such as hip dislocation,
usually reported in the literature to be less than 5% for
primary THA.

Details of surgery and rehabilitation were not well
described in any study. This might prevent meaningful
pooling of results. In a recent review of more than 50,000
primary THA procedures, Furnes, et al34 reported that the
type of implant and fixation were major confounding factors
in the study of hip replacement. Pellicci, et al35 showed in 2
series of 395 total hip replacements that capsular repair in a
posterior approach reduced the dislocation rate (from 4% to
0% in their study), highlighting the need for detailed
description of surgical technique. As well, early mobiliza-
tion is recognized as contributory to functional recovery
after THA and should be part of the details provided in the
Methods section of a study, separated from other, as yet
unproven, rehabilitation interventions36. Baker and
Bitounis11 and Weale, et al28 did not report which type of
implants and rehabilitation programs were used nor if they
were the same for all participants in each group. Barber, et
al27 described the type of prostheses that were used for
participants in both groups, but the proportion of each type
was different between approaches: 86% fully cemented for
the posterior approach group and 91% hybrid for the direct
lateral approach group. Downing, et al12 used Exeter
cemented stems for the posterior approach group and
Charnley cemented stems for the direct lateral approach
group, without mention of the type of cups that were used.
Cointerventions and surgeon experience for both procedures
should be well described. Hedlundh, et al37 observed twice
the number of dislocations among inexperienced surgeons,
with important thresholds at 10 and 30 primary total hip
replacement procedures.

Two studies reported the dislocation rate (Barber, et al27,
Downing, et al12), 3 studies reported postoperative
Trendelenburg gait (Baker and Bitounis11, Barber, et al27,
Downing, et al12), and 2 reported postoperative nerve palsy

(Weale, et al28, Baker and Bitounis11). No significant differ-
ences were found, by approach, in dislocation rate and post-
operative Trendelenburg gait, in each study or in the
metaanalysis. A significant difference was found for the
presence of a nerve palsy or injury when using the direct
lateral approach. However, when examining each nerve
injury separately (sciatic, gluteal, obturator, or femoral), no
significant difference was found. In addition, this result
should be considered with caution as it represents a group of
less than 100 patients, which is small for studies of hip
arthroplasty, and in which the details of surgery and rehabil-
itation were not stated by the authors. Among the other
outcomes, the only significant result found was an increased
range of motion in internal rotation of the hip in extension
for participants operated on by posterior approach27.
However, the limited number of acceptable studies found, as
well as the limited reporting of outcome measures, prevent
definite conclusions being drawn.

Finally, only one study had a blinded outcome assessor
(Downing, et al12). It is clear that blinding of the surgeon is
impossible. Patient blinding is almost impossible because of
the obvious scar on the upper thigh. But the outcome
assessor should be blinded in order to decrease potential
bias.

In conclusion, the quality of the information extracted
from the trials performed to date is poor, which prevents any
firm conclusion on the optimal choice of surgical approach
in adult patients undergoing primary THA for OA. Well
conducted randomized trials with full reporting of
outcomes, blinding of outcome assessors, and correct
methodology are required to determine the optimal surgical
approach for the insertion of a THA. Reporting should
conform to the Consolidated Standards of Reporting Trials
statement (CONSORT)38. A sample size calculation
revealed that about 1500 participants would be required in
each arm of the study [alpha = 0.05, power = 0.80, proba-
bility of event among controls = 1.5%, RR = 2, case sample
size = 1534; PS software, version 2.1.30, February 2003)] to
determine increased or decreased risk of dislocation with
one or the other surgical approach. A multicenter prospec-
tive randomized controlled study would be required.
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