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Purpose: The purpose of this study was to determine whether in-hospital outcomes are different 

with anterior approach (AA) or posterior approach (PA) in primary total hip arthroplasty (THA).

Methods: We performed a systematic review with random-effects meta-analysis of random-

ized controlled trials (RCTs) comparing AA with PA in primary THA. Hospital outcomes were 

reported as odds ratio (OR), weight mean difference, or standardized mean difference (SMD).

Results: A total of seven RCTs with 609 patients were included. Outcomes favoring AA 

included 1.4 cm shorter incision (p=0.045), 0.5 days shorter hospital stay (p=0.01), 0.5 points 

less pain on a 0–10 scale (p=0.007), and less opioid use (SMD=-0.39 corresponding to 12 fewer 

morphine equivalents per day, p=0.01). The procedure time was 16 minutes longer with AA 

vs. PA (p=0.002). There were no statistical differences between AA and PA in operative blood 

loss (mean difference =19 mL, p=0.71), transfusions (9.7% vs. 16.2%, OR=0.45, p=0.39), or 

complications (5.5% vs. 4.1%, OR=1.42, p=0.62).

Conclusion: While the AA to primary THA may take longer time compared with the PA, the 

incision is shorter, and patients report slightly less pain, require less opioid medication, and leave 

the hospital earlier. The clinical relevance of these differences during longer-term follow-up is 

uncertain. The choice of surgical approach in primary THA should also consider factors such 

as experience of the surgeon and preferences of the surgeon and patient.

Keywords: complications, opioid, pain, systematic review, THA

Introduction
Hip osteoarthritis is a degenerative joint disease that causes progressive damage to 

articular cartilage and surrounding structures and is a common cause of pain and dis-

ability among older adults. The incidence of symptomatic hip osteoarthritis has been 

estimated at 1.3/100 person-years in adults aged 45 years or older.1 In individuals with 

debilitating osteoarthritis-related symptoms that are unresponsive to conservative 

measures, total hip arthroplasty (THA) may be indicated, which is arguably the most 

clinically and cost-effective orthopedic surgery.2 The demand for THA is expected to 

increase to a projected number of 572,000 annual procedures in the USA by 2030.3

Various surgical approaches for primary THA have been utilized including anterior, 

anterolateral, direct lateral, and posterior/posterolateral. In recent years, the anterior 

approach (AA) has been increasingly advocated as a muscle-sparing approach to THA 

with purported advantages of lower perioperative pain, faster functional recovery, and 

lower dislocation risk compared with a standard posterior approach (PA).4 The benefits 

of the AA may be attributable to a short incision that utilizes the intermuscular and 
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internervous intervals between the sartorius and the ten-

sor fascia lata muscles, with no detachment of muscles or 

tendons. In contrast, the standard PA utilizes a longer inci-

sion and requires significant disturbance of the hip capsule, 

splitting of the gluteus maximus, and detachment of the 

external rotators. Some have argued that the benefits of AA 

were realized due to factors unrelated to surgical approach 

such as patient selection and postoperative rehabilitation 

protocols.5 Data from high-quality studies are lacking to 

strongly recommend one approach over the other. Current 

evidence regarding comparative efficacy of different surgi-

cal approaches for primary THA has been mainly derived 

from case series and nonrandomized comparative studies. 

Consequently, systematic reviews on the topic have generally 

relied on these lower-quality studies to develop recommenda-

tions.6–8 Randomized controlled trials (RCTs) remain the gold 

standard for assessing medical interventions because their 

design controls both measured and unmeasured confounding 

variables. To date, no systematic review with direct-evidence 

meta-analysis of RCTs comparing the AA with the PA in 

primary THA has been performed. The purpose of this sys-

tematic review and direct-evidence meta-analysis of RCTs 

was to compare in-hospital procedural and recovery data with 

the AA or PA in primary THA.

Methods
Literature search
This study was performed according to the preferred 

reporting items for systematic reviews and meta-analyses 

(PRISMA).9 We searched MEDLINE and Embase for RCTs 

on the effects of primary THA with an AA versus PA. We 

used combination searches that included therapy-specific 

keywords such as THA and total hip arthroplasty and sur-

gical approach-specific keywords such as anterior, direct, 

posterior, posterolateral, and Smith-Peterson with publica-

tion type denoted as Randomized Controlled Trial or MeSH 

Term denoted as Prospective Studies. Additionally, manual 

searches were conducted using the Directory of Open Access 

Journals (DOAJ), Google Scholar, and the reference lists 

of included papers and relevant meta-analyses. No date or 

language restrictions were applied to the searches. Articles 

published in non-English journals were translated into Eng-

lish. The final search was conducted on June 30, 2017.

Study selection
Two researchers independently selected studies for inclusion 

in the review. Disagreements were resolved by consensus. 

Eligible studies were RCTs of AA vs. PA in primary THA 

where the predominant diagnosis was osteoarthritis. Titles 

and abstracts were initially screened to exclude review 

articles, commentaries, letters, case reports, and obvious 

irrelevant studies. Full texts of the remaining articles were 

retrieved and reviewed. Studies were excluded if all patients 

received bilateral THA or revision THA or if main outcomes 

were not reported or calculable.

Data extraction
An initial database was developed, pilot tested, and refined 

to ensure consistency with outcomes reported in the lit-

erature. Data were independently extracted from eligible 

peer-reviewed articles by two researchers. Data extraction 

discrepancies were resolved by consensus. The types of data 

recorded in the standardized data extraction forms included 

general manuscript information, study design, patient charac-

teristics, study characteristics, risk of bias, and outcome data.

Definitions and outcomes
This review included outcomes reported from surgery to hos-

pital discharge. The main outcomes included incision length, 

procedure time, procedural blood loss, blood transfusion, opi-

oid use, pain severity, length of hospital stay, and complica-

tions. Incision length (cm), procedure time (min), procedural 

blood loss (mL), blood transfusions (yes/no), and length of 

hospital stay (days) were reported identically in all studies. 

Postoperative pain severity was reported using a 0–10 visual 

analog scale. Opioid use was reported as morphine milligram 

equivalents required during hospitalization. Complications 

included any reported complication occurring during surgery 

until the time of hospital discharge. The Cochrane Collabora-

tion tool was used for assessing risk of bias in RCTs.10 The 

risk of bias tool assessed sequence generation, allocation 

concealment, blinding, incomplete outcome data, selective 

outcome reporting, and other sources of bias. For each study, 

each element was rated as low, uncertain, or high bias risk.

Data synthesis
Outcomes reported on a common scale among studies were 

reported as the weighted mean difference using the original 

units of measure. Risk of blood transfusion and hospital 

complications were reported as the event rate in each group 

and the odds ratio (OR) for group comparisons. Opioid use 

was reported using the standardized mean difference (SMD) 

since morphine equivalents were reported over different 

periods during hospitalization. SMD values of 0.2, 0.5, 0.8, 

and 1.0 were defined as small, medium, large, and very large 

effect sizes, respectively.11 For each outcome, the effect size 
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and 95% confidence intervals (CIs) were calculated in each 

study and visually displayed using forest plots. We used the 

I2 statistic to estimate heterogeneity of treatment effects with 

values of ≤25%, 50%, and ≥75% representing low, moderate, 

and high inconsistency, respectively.12 A fixed-effect model 

was used for meta-analysis when there was no significant het-

erogeneity (I2<50%); otherwise, a random-effect model was 

used. We planned to conduct subgroup analyses to explore 

sources of heterogeneity for outcomes reported in at least 

10 studies. p-values were two sided with a significance level 

<0.05. All analyses were performed using Comprehensive 

Meta-Analysis (version 3.3; Biostat, Englewood, NJ, USA).

Results
Study selection
After screening 323 records for eligibility, 7 RCTs with 609 

patients were included in the meta-analysis.13–19 One RCT 

was excluded due to lack of main outcome reporting.20 The 

most common reason for exclusion was nonrandomized study 

design. A flow diagram of study identification and selection 

is shown in Figure 1.

Patient and study characteristics
Mean patient age ranged from 61 to 65  years (median 

=63  years), female enrollment ranged from 45% to 63% 

(median =55%), and mean body mass index (BMI) ranged 

from 23 to 31 kg/m2 (median =28 kg/m2) among studies. No 

study clearly included learning curve cases (Table 1). Risk 

of bias assessment for each study is described in Table 2. In 

general, reporting of randomization methods and treatment 

allocation was poor and associated with uncertain bias risk. 

No study blinded patients, surgeons, or assessors of outcomes 

reported in this meta-analysis. Given that this meta-analysis 

consists of objective and patient-reported outcomes, the 

risk of bias associated with unblinded studies was uncertain 

overall. All AA procedures utilized a direct AA, and all PA 

procedures utilized a standard posterolateral approach with 

gluteal muscle splitting technique.

Hospital outcomes
Outcomes favoring AA included 1.4  cm shorter incision 

(p=0.045) among 5 studies (Figure 2),13,14,16,18,19 0.5  days 

shorter hospital stay (p=0.01) among 5 studies (Figure 3),13–

15,18,19 0.5 points less pain on a 0–10 scale (p=0.007) among 

2 studies (Figure 4),13,19 and less opioid use (SMD=-0.39 

corresponding to 12 fewer morphine milligram equivalents 

per day, p=0.01) among 2 studies (Figure 5).13,14 Procedure 

time was 16  minutes longer with AA vs. PA (p=0.002) 

among 5 studies (Figure 6).13,14,16,18,19 There were no sta-

tistical differences between AA and PA in operative blood 

loss (mean difference =19 mL, p=0.71) among 4 studies 

(Figure  7),13,16,18,19 blood transfusions (9.7% vs. 16.2%, 

OR=0.45, p=0.39) among 4 studies (Figure 8),14,16,18,19 or 

hospital complications (5.5% vs. 4.1%, OR=1.42, p=0.62) 

Figure 1 PRISMA study flow diagram.
Abbreviations: PRISMA, preferred reporting items for systematic reviews and meta-analyses; AA, anterior approach.
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among 4 studies (Figure 9).13,14,17,19 Significant heterogeneity 

among studies was observed for incision length, procedure 

time, operative blood loss, blood transfusions, and hospital 

stay but not for pain severity, opioid use, and complications 

(Table 3).

Discussion
The study reports a systematic review and meta-analysis of 

RCTs comparing the AA and PA in primary THA. Among 

7 RCTs with 609 patients, hospital outcomes favoring the 

AA included shorter incision length, shorter hospital stay, 

Table 1 Patient characteristics and surgical details

Study n, AA:PAa Age (years),  
AA:PAb

Female (%),  
AA:PA

BMI (kg/m2),  
AA:PAb

Learning cases  
included

Barrett et al13 43:44 61±9:63±8 33:57 31±5:29±5 No
Cheng et al14 35:38 59±11:63±10 57:53 28±3:28±5 No
Christensen and Jacobs15 28:23 64±9:65±9 54:52 31±5:30±4 No
Luo et al16 52:52 62±7:64±7 67:58 23±4:24±4 No
Taunton et al17 27:27 62:66c 56:52 28:29c No
Zhang et al18 60:60 61:63c 58:53 –d Not specified
Zhao et al19 60:60 65±12:62±15 60:56 24±3:26±3 No

Notes: aReported as number of patients or hips. bData reported as mean ± SD. cMeasures of variability about the mean not reported. dAll patients with BMI <27 kg/m2.
Abbreviations: AA, anterior approach; BMI, body mass index; PA, posterior approach.

Table 2 Cochrane risk of bias assessment

Study Random 
sequence 
generation

Allocation 
concealment

Blinding of 
participants

Blinding of 
personnel

Blinding of 
outcome 
assessment

Incomplete 
outcome 
data

Selective 
outcome 
reporting

Barrett et al13

Cheng et al14

Christensen and Jacobs15

Luo et al16

Taunton et al17

Zhang et al18

Zhao et al19

Notes: , low bias risk; , uncertain bias risk; , high bias risk.

Figure 2 Incision length (cm) with AA vs. PA in primary THA.
Notes: Difference in mean <0 favors AA and >0 favors PA. Heterogeneity: I2=94%, p<0.001.
Abbreviations: AA, anterior approach; PA, posterior approach; THA, total hip arthroplasty.

Barrett et al (2013)13 1.0 0.5 1.5 0.000

0.2 –0.0 0.4 0.112
–8.4 –13.6 –3.2 0.002
–4.0 –6.6 –1.4 0.002
–1.4Total –2.7 –0.0

–8.00 –4.00 0.00 4.00 8.00
0.045

–2.8 –3.8 –1.8 0.000Cheng et al (2017)14

Luo et al (2016)16

Zhang et al (2006)18

Zhao et al (2017)19

Study name Statistics for each study Difference in
mean and 95% CI

Favors AA Favors PA

Difference
in mean

Lower
limit

Upper
limit p-value
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Figure 3 Hospital stay (days) with AA vs. PA in primary THA.
Notes: Difference in mean <0 favors AA and >0 favors PA. Heterogeneity: I2=59%, p=0.04.
Abbreviations: AA, anterior approach; PA, posterior approach; THA, total hip arthroplasty.

Barrett et al (2013)13 –0.7
–0.2
–0.6
–6.5
–0.5
–0.5Total

–1.4
–0.4
–1.0

–12.1
–1.0
–0.8

–0.1
0.1

–0.2
–0.9
–0.0
–0.1

0.034
0.146
0.007
0.023
0.038
0.010

–8.00 –4.00 0.00 4.00 8.00

Cheng et al (2017)14

Christensen and Jacobs (2015)15

Zhang et al (2006)18

Zhao et al (2017)19

Study name Statistics for each study Difference in mean and 95% CI

Difference
in mean

Lower Upper
limit

Favors AA Favors PA

limit p-value

Figure 4 Postoperative pain (0–10 visual analog scale) with AA vs. PA in primary THA.
Notes: Difference in mean <0 favors AA and >0 favors PA. Heterogeneity: I2=9%, p=0.30.
Abbreviations: AA, anterior approach; PA, posterior approach; THA, total hip arthroplasty.

Barrett et al (2013)13 –0.8 0.2–0.3 0.201
–1.2 –0.2–0.7 0.009
–0.8 –0.1–0.5Total 0.007

–2.00 –1.00 0.00 1.00 2.00

Zhao et al (2017)19

Study name Statistics for each study Difference in mean and 95% CI

Difference
in mean

Lower
limit

Upper
limit

Favors AA Favors PA

p-value

Figure 5 Opioid requirements with AA vs. PA in primary THA.
Notes: Standardized difference in mean <0 favors AA and >0 favors PA. Heterogeneity: I2=0%, p=0.47.
Abbreviations: AA, anterior approach; PA, posterior approach; Std diff, standard difference; THA, total hip arthroplasty.

Barrett et al (2013)13 –0.29 –0.71 0.14 0.184
–0.52 –0.99 –0.05 0.029
–0.39Total –0.70 –0.08 0.014

–1.00 –0.50 0.00 0.50 1.00

Cheng et al (2017)14

Study name Statistics for each study Std diff in mean and 95% CI

Std diff
in mean

Lower
limit

Upper
limit

Favors AA Favors PA

p-value

Figure 6 Procedure time (minutes) with AA vs. PA in primary THA.
Notes: Difference in mean <0 favors AA and >0 favors PA. Heterogeneity: I2=94%, p<0.001.
Abbreviations: AA, anterior approach; PA, posterior approach; THA, total hip arthroplasty.

24 19 29 0.000
25 17 33 0.000

3 –0 7 0.064
6 –11 23 0.499

18 14 22 0.000
16Total 6 25 0.002

–30.00 –15.00 0.00 15.00 30.00

Study name Statistics for each study Difference in mean and 95% CI

Difference
in mean

Lower
limit

Upper
limit

Favors AA Favors PA

p-value

Barrett et al (2013)13

Cheng et al (2017)14

Luo et al (2016)16

Zhang et al (2006)18

Zhao et al (2017)19
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slightly less pain, and lower postoperative opioid use. The 

outcome in favor of the PA was shorter procedure time. No 

differences between surgical approaches were observed 

in operative blood loss, transfusion rate, or hospital com-

plications. These data constitute Level I evidence and, to 

the authors’ knowledge, represent the first direct-evidence 

meta-analysis of RCTs evaluating the influence of AA vs. 

PA on THA outcomes.

Figure 7 Estimated blood loss (mL) with AA vs. PA in primary THA.
Notes: Difference in mean <0 favors AA and >0 favors PA. Heterogeneity: I2=95%, p<0.001.
Abbreviations: AA, anterior approach; PA, posterior approach; THA, total hip arthroplasty.

200 131 269 0.000
–24 –29 –20 0.000

–300 –506 –94 0.004
42 2 82 0.038
19Total –81 118 0.713

–400.00 –200.00 200.00 400.000.00

Study name Statistics for each study Difference in mean and 95% CI

Difference
in mean

Lower
limit

Upper
limit

Favors AA Favors PA

p-value

Barrett et al (2013)13

Luo et al (2016)16

Zhang et al (2006)18

Zhao et al (2017)19

Figure 8 Need for transfusion with AA vs. PA in primary THA.
Notes: OR <1 favors AA and >1 favors PA. Heterogeneity: I2=84%, p<0.001.
Abbreviations: AA, anterior approach; PA, posterior approach; THA, total hip arthroplasty; OR, odds ratio.

1.09 0.21 5.81 0.916
0.31 0.06 1.60 0.160
0.07 0.03 0.16 0.000
2.64 0.49 14.16 0.258
0.45Total 0.08 2.72 0.387

0.01 0.1 10 1001

Cheng et al (2017)14

Luo et al (2016)16

Zhang et al (2006)18

Zhao et al (2017)19

Study name Statistics for each study OR and 95% CI
OR Lower

limit
Upper
limit

Favors AA Favors PA

p-value

Figure 9 Hospital complications with AA vs. PA in primary THA.
Notes: OR <1 favors AA and >1 favors PA. Heterogeneity: I2=0%, p=0.59.
Abbreviations: AA, anterior approach; PA, posterior approach; THA, total hip arthroplasty; OR, odds ratio.

0.33 0.01 8.42 0.505
5.77 0.27 124.59 0.264
1.00 0.13 7.67 1.000
3.05 0.12 76.44 0.497
1.42Total 0.36 5.53 0.616

0.01 0.1 10 1001

Cheng et al (2017)14
Barrett et al (2013)13

Taunton et al (2014)17

Zhao et al (2017)19

Study name Statistics for each study OR and 95% CI

OR
Lower
limit

Upper
limit

Favors AA Favors PA

p-value

Comparisons between our findings and those from 

other meta-analyses with the AA for primary THA are war-

ranted. The main distinguishing elements of the current 

meta-analysis were inclusion of only RCTs and a focus on 

hospital outcomes. In contrast, other meta-analyses have 

included nonrandomized studies or indirect evidence to 

develop conclusions. The meta-analysis of Higgins et al6 

evaluating AA vs. PA reported that the AA was associated 
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with less pain, greater function, shorter hospital stays, and 

lower narcotic consumption but no difference in blood loss. 

Meermans et al7 reported greater early function, no differ-

ence in incision length, and longer procedure time with AA 

vs. PA. In a network meta-analysis of RCTs, Putananon et 

al21 used indirect evidence from a network meta-analysis to 

conclude that AA was associated with less postoperative 

pain and better hip function but higher complication rates 

vs. PA. Synthesis of evidence from all sources including 

the current review consistently suggests that outcomes with 

AA and PA are comparable, with key exceptions of longer 

procedure time, slightly less pain, lower narcotic use, and 

shorter hospital stay with AA.

While the findings of the current analysis represent 

results derived only from RCTs, considerable inconsistency 

was observed among studies for most outcomes. While data 

describing potential sources of heterogeneity among studies 

such as age, gender, and BMI were collected, there were an 

insufficient number of studies to formally evaluate these 

associations. Since patient characteristics among studies were 

generally similar, a more probable explanation for variability 

in outcomes was surgeon and institutional experience with the 

AA procedure. While not quantifiable in the current review, 

previous studies have reported that 50–100 AA cases are 

required to overcome a learning curve effect.22,23 The extent 

to which this learning curve was overcome among studies in 

this review is unclear. As more RCTs on the topic become 

available, sources of heterogeneity among studies may be 

able to be rigorously evaluated with subgroup analysis or 

meta-regression to potentially identify surgeon and patient 

factors that are associated with patient outcomes.

The strengths of this meta-analysis are inclusion of only 

RCTs and a comprehensive list of clinically relevant hospital 

outcomes. This meta-analysis is also associated with several 

limitations that may influence interpretation. First, despite 

certain advantages of the AA, patient outcomes beyond 

hospital discharge cannot be evaluated in this review. Nev-

ertheless, the focus on the in-hospital timeframe remains a 

major component of perioperative recovery metrics. Second, 

results should be interpreted cautiously given the small 

number of available studies, significant heterogeneity for 

many outcomes, and uncertain bias risk for attributes of 

many study designs. Third, it was not possible to consis-

tently extract hospital complication data for this review. The 

majority of included RCTs reported complication incidence 

through final follow-up, and detailed accounting of specific 

complications was generally insufficient. Therefore, the reli-

ability of the complication data reported in the current study 

is unclear. In studies where hospital complication data were 

available, no statistical differences in complication rates 

were observed. Future RCTs comparing surgical approaches 

with primary THA should consider more comprehensive 

reporting that details the time course and seriousness of 

reported complications.

Conclusion
In this first systematic review and direct-evidence meta-

analysis of RCTs comparing AA with PA in primary THA, 

the AA was associated with shorter incision length, shorter 

hospital stays, less pain, and lower postoperative opioid use 

but longer procedure time. The clinical relevance of these 

differences during longer-term follow-up is uncertain. No 

Table 3 Summary of hospital outcomes with AA vs. PA in primary THA

Outcome No. of 
studies

Statistic, 
model

Difference between approaches Heterogeneity

Effect size 95% CI p-value I2 (%) p-value

Favors AA
Incision length 5 WMD, random 1.4 cm shorter with AA -2.7 to 0 cm 0.045 94 <0.001
Hospital stay 5 WMD, random 0.5 days shorter with AA -0.8 to -0.1 days 0.01 59 0.04
Pain severity 2 WMD, fixed 0.5 points lower with AA -0.8 to -0.1 points 0.007 9 0.30
Opioid use 2 SMD, fixed –0.39, favoring AAa -0.70 to -0.08 0.01 0 0.47
Favors PA
Procedure time 5 WMD, random 16 min shorter with PA 6–25 minutes 0.002 94 <0.001
Favors neither 
approach
Operative blood loss 4 WMD, random 19 mL more with AA -81 to 118 mL 0.71 95 <0.001
Transfusion 4 OR, random 0.45, lower risk with AA 0.08–2.72 0.39 84 <0.001
Complication 4 OR, fixed 1.42, higher risk with AA 0.36–5.53 0.62 0 0.59

Note: aSMD of -0.39 implies small-to-medium effect favoring AA.
Abbreviations: AA, anterior approach; OR, odds ratio; PA, posterior approach; SMD, standardized mean difference; THA, total hip arthroplasty; WMD, weighted mean 
difference.
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differences were noted for operative blood loss, blood trans-

fusions, or hospital complications. The choice of surgical 

approach in primary THA should also consider factors such 

as experience of the surgeon and preferences of the surgeon 

and patient.
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