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Introduction  
Total Hip Arthroplasty (THA) has revolutionized orthopaedic surgery, with demand 
expected to double by 2030. This umbrella review assessed the efficacy and patient 
satisfaction of the direct anterior approach (DAA) versus the posterior approach (PA). 

Methods  
We searched three databases. Quality was assessed using A Measurement Tool to Assess 
Systematic Reviews 2 (AMSTAR-2), and discrepancies were investigated through matrices 
(PROSPERO: CRD42023450069). 

Results  
Of 11 SRs/MAs comparing DAA to PA, two were low and nine critically low quality. PA 
reduced operation duration (OD) in five out of eight direct meta-analyses (DMAs) (mean 
difference [MD] 13.74 to 18.92). PA showed less blood loss (BL) in one DMA (MD 91.87 
[27.99, 155.74]), while DAA showed less BL in another (MD -67.02 [-131.46, -2.58]). DAA 
decreased length of stay (LOS) in three DMAs (MD -0.31 to -0.56). DAA also showed less 
pain on post-operative days (POD) 1 and 2 in two DMAs (MD -0.65 [-0.91, -0.38] and MD 
-0.67 [-1.34, -0.01]). No significant differences were observed at post-operative weeks 
(POW) 2, POW6, or post-operative months (POM) 12. DAA significantly improved hip 
function at POW2 in one DMA and POW6 in two DMAs and one network meta-analysis 
(NMA) (MD 3.7 to 6.80), but no significant differences were found at POM6 or POM12. 

Discrepancies in OD, BL, and LOS results stemmed from study selection factors including 
non-randomization, language barriers, approach comparisons, search periods, and 
inconsistencies in reporting. 

Conclusion  
DAA offers advantages in early pain reduction and functional improvement due to its 
muscle-sparing technique. 

INTRODUCTION 

Total Hip Arthroplasty (THA) is a key advancement in or
thopaedic surgery, offering a lifeline to those suffering from 
debilitating hip pain across many clinical conditions.1 By 
alleviating pain, restoring mobility, and enhancing quality 
of life, THA marked its significance among treatments for 
hip disorders.1,2 Today, with over 500,000 procedures con
ducted annually in the United States, the impact of THA is 
profound and far-reaching.1 

THA emerges as the treatment of choice for patients who 
failed conservative treatments or previous surgical inter

ventions for hip pathologies.3 This procedure is indicated 
for persistent pain, significant reduction in daily activi
ties, or considerable disability due to deformity and pain
less limitation in range of motion.3 The hip functions as 
a “ball-and-socket” joint, where the femoral head and ac
etabulum enable fluid motion. Disruptive conditions such 
as osteoarthritis, inflammatory diseases, and others, can 
precipitate joint deterioration, causing pain and functional 
loss.4 Since its advent, THA has revolutionized the manage
ment of these conditions with success rates that emphasize 
its efficacy and reliability.5 

The rise in life expectancy predicts an increased preva
lence of osteoarthritis, projecting a doubling in THA de
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mand by 2030.6 This emphasizes THA’s role in maintaining 
mobility and independence in aging populations. However, 
outcomes of THA can be influenced by patient demograph
ics such as gender, age, and socio-economic status.7,8 

While THA carries inherent risks, the careful application 
of surgical approaches can significantly mitigate compli
cations, maximizing patient satisfaction.9 There are more 
than six approaches to THA and of these, DAA and PA are 
the most used approaches worldwide.10,11 

Amidst this backdrop, the selection of surgical approach 
for THA has been a focal point of debate.12 The 2020 guide
lines from the American Academy of Orthopaedic Surgeons 
(AAOS) highlight that evidence found no clinically signifi
cant differences in patient-reported outcomes (PROMs) be
tween THA approaches in osteoarthritis patients.12 Simi
larly, the National Institute for Health and Care Excellence 
(NICE) in 2020, and data from the National Joint Registry, 
stress the variability in approach preference, attributing the 
choice to the surgeon’s training, experience, and the pa
tient’s unique clinical circumstances.13 

Considering the ongoing debate regarding the most ap
propriate surgical approach for THA, our manuscript un
dertook an umbrella review of systematic reviews and 
meta-analyses (SRs/MAs) of randomized controlled trials 
(RCTs) comparing DAA to PA. Our goal was to assess the 
quality of these reviews, discern similarities and differ
ences, explore the reasons for discrepancies, and articulate 
a well-founded conclusion regarding the optimal surgical 
approach. 

METHODS 

STUDY DESIGN, CRITERIA FOR INCLUSION AND 
EXCLUSION 

We registered our protocol on PROSPERO 
(CRD42023450069). We included SRs/MAs of RCTs focusing 
on patients undergoing primary THA regardless of its indi
cation, with DAA compared to PA, evaluating operation du
ration (OD), blood loss (BL), length of hospital stay (LOS), 
pain levels using the Visual Analogue Scale (VAS), hip func
tion using the Harris Hip Score (HHS), incidences of com
plications including dislocations, fractures, groin pain, het
erotopic ossification, infection, and prosthesis alignment, 
specifically the abduction and adduction angles. We ex
cluded SRs/MAs that assessed VAS and HHS based on inter
vals rather than at specific time points to minimize hetero
geneity and ensure the comparability of MAs. 

LITERATURE SEARCH 

We searched MEDLINE, Embase, and Cochrane databases, 
from inception until August 23, 2023, without language re
striction, with the help of a medical librarian (O.Z.). We 
used Medical Subject Headings (MeSH) terms and keywords 
relevant to “total hip arthroplasty”, “direct anterior ap
proach”, “posterior approach”, “meta-analysis”, “system
atic review”, and “randomized controlled trials” (Appendix 
1). We manually reviewed the citations within the included 

SRs/MAs, narrative reviews and contacted experts in the 
field to ensure no relevant study was overlooked. 

QUALITY ASSESSMENT 

Title/abstracts and full-text screening, data abstraction, 
and the quality assessment of the included SRs/MAs using 
A Measurement Tool to Assess systematic Reviews 2 (AM
STAR-2) were completed in duplicate and independently 
by pair of reviewers (J.E.N., L.A.A., M.Madi., M.Mzeihem. 
and M.H.). Disagreements were resolved through discussion 
with a content expert (M.N.). 

DATA SYNTHESIS AND STATISTICAL ANALYSIS 

We gathered information on study population, interven
tion, comparator, and outcomes, as well as the methodol
ogy of each SR/MAs. For each outcome included, we con
structed figures displaying the effect size estimates and 
95% confidence intervals (CI) derived from each direct 
meta-analysis (DMA). Additionally, we developed matrices 
to evaluate discrepancies between the results of SRs/MAs 
that assessed the same outcome, detailing the included 
RCTs in each DMA, their corresponding data, and the qual
ity assessments. 

We calculated the weighted mean for continuous vari
ables using the formula  if a relevant mean 
was not reported in the SR/MA for extraction, where “x” 
represents the variable and “w” the weight. 

RESULTS 

Our search strategy yielded a total of 5,252 citations, from 
which we reviewed the full texts of 213 papers. Among 
these, 11 SRs/MAs of RCTs addressed our research ques
tion11,14‑23 and were included in our umbrella review [Fig
ure 1] . 

CHARACTERISTICS OF THE INCLUDED SRS/MAS 

POPULATION CHARACTERISTICS 

Within the 11 SRs/MAs11,14‑23 included, the number of 
RCTs examining the direct comparison between DAA and 
PA ranged from 4 to 11 per SR/MAs, resulting in sample 
sizes ranging from 310 to 932 participants, respectively. 
The inclusion of the network meta-analyses (NMA)16,23 ex
tended this range, varying from 8 to 63 RCTs per NMA and 
yielding sample sizes from 822 to 4859 participants, respec
tively. The participants were predominantly older adults, as 
reported by 10 SRs/MAs.11,14,16‑23 Baseline Body Mass In
dex (BMI) was reported across eight SRs/MAs.11,14,17,19‑23 

Follow-up duration was reported in seven SRs/MAs,11,14,17,

18,20,22,23 providing a comprehensive overview of the de
mographic and clinical characteristics of the study popula
tions [Table 1 ]. 
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Table 1. Characteristics of the included systematic reviews/meta-analyses comparing the direct anterior           
approach to the posterior approach in total hip arthroplasty.          

Name of 
the study 

Type of 
Meta 

analysis 

Number 
of RCTs 

Total 
sample 
size (n) 

Mean age 
range 

(years) 
Women 

Baseline BMI 
range (kg/

m2) 

Follow-up 
duration 
(Months) 

Miller 2018 Direct 7 609 61 - 65 55% 23-31 NA 

Wang 2018 Direct 9 754 59 - 67 51% 25-31 1 - 12 

Cha 2020 
Direct* 4 310 

51 - 67 46% NA NA 
Network 8 822 

Peng 2020 Direct 7 600 61 - 65 56% 23 - 31 1.5 - 30 

Yang 2020 Direct 11 932 59 - 65 55% 23-31 1 - 12 

Fagotti 
2021 

Direct 10 774 59 - 70 48% 24-31 1.5 - 60 

Awad 2021 Direct 7 505 NA NA NA NA 

Gazendam 
2022 

Direct* 6 471 
55 - 67 54% NA 1.5 - 60 

Network 25 2339 

Ramadanov 
2022 

Direct 7 582 61 - 70 47% 25-30 NA 

Awad 2023 Direct 10 747 60 - 70 NA 25 - 31 1.5 - 60 

Yan 2023 
Direct 6 511 

44 - 84 53% 22 - 34 1.5 - 120 
Network 63 4859 

*Direct analysis was not provided 

META-ANALYSIS METHODS 

SOFTWARE AND TYPE OF ANALYSIS 

Among the 11 SRs/MAs11,14‑23 included, the most used 
software was RevMan. Of these, nine SRs/MAs conducted 
a DMA, two performed an NMA, and one conducted both 
types of analyses. Most of these SRs/MAs accounted for 
confounders by utilizing sensitivity analysis [Table 2 ]. 

EFFECT MEASURES 

In all 11 SRs/MAs, mean difference (MD) or standard MD 
(SMD) was reported, while odds ratio (OR) and relative risk 
(RR) were each reported in four SRs/MAs [Table 2 ]. 

DEFINITION OF APPROACHES “DIRECT ANTERIOR 
APPROACH” AND “POSTERIOR APPROACH” 

Only two SRs/MAs11,23 explicitly defined both “DAA” and 
“PA”. The remaining nine SRs/MAs14‑22 did not provide de
finitions for any THA approach [Table 2 ]. 
Quality assessment of the included SRs/MAs using the AM

STAR-2 tool24: 
Among the 11 SR/MAs11,14‑23 included in our umbrella 

review, only two19,23 were assessed as low quality, while 
the quality of the remaining nine SRs/MAs11,14‑18,20‑22 was 
rated critically low. This low quality can primarily be attrib
uted to deficiencies in one or more critical domains (Items  
2, 4, 7, 9, 11, 13, and 15)        as outlined by the AMSTAR-2 
tool24 [Table 3 ]. 
@attachment 

OUTCOMES ASSESSED 

OPERATION DURATION (OD) 

Of the eight DMAs11,15,17,19‑23 assessing OD, five15,17,19,

20,23 reported significant findings, indicating a longer OD 
when undergoing THA using DAA compared to PA (MD 
range 13.74 to 18.92). The remaining three DMAs11,21,22 

did not demonstrate significant differences [Figure 2A ]. 
These DMAs were compiled in a matrix to investigate the 
reasons behind this discrepancy [Appendix Table 1]  . 

BLOOD LOSS (BL) 

Among the seven DMAs11,15,19‑23 assessing BL, one DMA21 

reported significant findings, indicating increased BL when 
undergoing THA using DAA compared to PA, with a MD of 
91.87 (27.99, 155.74). Conversely, another DMA22 reported 
that PA was associated with significantly higher BL than 
DAA with a MD of -67.02 (-131.46, -2.58). The remaining 
five DMAs11,15,19,20,23 did not report significant differences 
in BL between the approaches [Figure 2B ]. These DMAs 
were compiled in a matrix to investigate the reasons behind 
this discrepancy [Appendix Table 2]  . 

LENGTH OF HOSPITAL STAY (LOS) 

Of the seven DMAs11,15,17,19,20,22,23 assessing LOS, three15,

17,19 reported significant findings, indicating a longer LOS 
when undergoing THA by PA compared to DAA (MD range 
-0.31 to -0.56). The remaining four DMAs11,20,22,23 did not 
demonstrate significant differences [Figure 2C ]. These 
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Table 2. Methods used in included systematic reviews/     
meta-analyses comparing the direct anterior approach       
to the posterior approach in total hip arthroplasty.         

Meta-Analysis Methods N 

Software used* 

RevMan 6 

Stata 2 

R studio 2 

CMA 1 

WebPlot-Digitizer 1 

Effect Measured Used* 

MD/SMD 11 

OR 4 

RR 3 

Statistics Method* 

IV 6 

M-H 5 

MPPI 1 

DL 1 

Not reported 3 

Type of Meta-Analysis* 

Direct Traditional 9 

Network 2 

Both 1 

Additional Analysis* 

Sensitivity 6 

Meta-Regression 1 

Subgroup 1 

SUCRA 1 

Not Reported 4 

Outcome assessed* 

OD 8 

BL 7 

LOS 7 

VAS** 2 

HHS** 4 

Dislocations 6 

Fractures 6 

Groin pain 2 

HO 2 

Infection 2 

Abduction Angle 5 

Anteversion Angle 5 

Definition of "DAA" and "PA" 

Reported 2 

Not reported 9 

N: Number of SRs/MAs, MD: Mean Difference, SMD: Standardized Mean Difference, OR: 
odds ratio, RR: relative risk, IV:Inverse Variance, M-H:Mantel-Haenszel, MPPI: Moore-
Penrose pseudo inverse, DL: DerSimonian and Laird, SUCRA: Surface Under the Cumula

tive Ranking curve, OD: Operation Duration, BL: Blood loss, LOS: Length of stay, VAS: 
Visual Analogue Scale, HHS: Harris Hip Score, HO: Heterotopic Ossification 
*Some meta-analyses use more than one 
**Outcomes at different time points were combined together 

DMAs were compiled in a matrix to investigate the reasons 
behind this discrepancy [Appendix Table 3]  . 

Discrepancies observed in DMAs for OD, BL, and LOS 
outcomes can be attributed to various factors related to the 
selection of studies. Exclusions due to non-randomization, 
language barriers, comparisons of different approaches 
(e.g., PL vs DAA), and the omission of studies published 
outside the search period all played a role. Additionally, in
consistencies in reporting effect sizes for the same trials 
contributed to the heterogeneity of results. Such inconsis
tencies can potentially justify the discrepancies encoun
tered across DMAs. 

VISUAL ANALOGUE SCALE (VAS) 

At post-operative day (POD) 1, two DMAs11,20 found signif
icantly less pain using DAA vs PA, with a MD of -0.65 [-0.91, 
-0.38], whereas one NMA18 found no significant difference. 
At POD2, similar findings were reported by two DMAs11,20 

with a MD of -0.67 [-1.34, -0.01] with one NMA18 reporting 
no significant results. 

No significant differences were observed at post-opera
tive week (POW) 2 by one NMA,18 nor at POW6 by either the 
DMA15 or NMA.18 At post-operative month (POM) 12, one 
DMA20 also found no significant differences [Figure 2D ].  

HARRIS HIP SCORE (HHS) 

Wang et al.22 found significant improvement in hip func
tion at POW2 for THA via DAA over PA, with a MD of 7.41 
(4.91, 9.92). By POW6, both DMAs20,22 and a NMA18 re
ported better outcomes for DAA, with MDs of 6.05, 6.80, 
and 3.7, respectively. However, at POM3, three DMAs15,20,

22 and one NMA18 showed no significant differences in HHS 
results. At POM6, three DMAs15,20,21 similarly showed no 
significant differences. By POM12, all four DMAs15,20‑22 

continued to show no significant variability in HHS [Figure  
2E]. 

COMPLICATIONS 

Assessing post-surgical complications, all six DMAs11,14,17,

20,22,23 and one NMA23 showed no significant differences 
for dislocations [Figure 2F ] and fractures [Figure 2G ]. 
Groin pain and heterotopic ossification rates, evaluated in 
two DMAs11,22 also lacked significant differences [Figures  
2H and 2I  , respectively].  Similarly, infection rates in two 
DMAs11,23 and one NMA23 were not significantly different 
[Figure 2J ]. 

PROSTHESIS ALIGNMENT 

When evaluating abduction and anteversion angles, all five 
DMAs11,14,20,21,23 along with one NMA23 showed no signif
icant differences [Figures 2K and 2L   , respectively].   
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Figure 2. Effect size estimates and 95% CI of direct analysis for A. Operation Duration, B. Blood Loss, C. Length of                    
Hospital Stay, D. Visual Analogue Scale, E. Harris Hip Score, F. Dislocations, G. Fractures, H. Groin Pain, I.                   
Heterotopic Ossification, J. Infection, when comparing the Direct Anterior Approach to the Posterior Approach               
in Total Hip Arthroplasty.     

DISCUSSION 

Evidence regarding the safest and least complicated ap
proach to THA still stirs controversies is controversial. Con
sidering that, this umbrella review sought to investigate 
possible differences in DAA and PA to THA regarding func
tional and surgical outcomes. In this study, 11 SRs/MAs 
of RCTs were analysed to compare the efficacy and safety 
of THA using DAA vs PA. Many variables, intra-procedural 
and post-procedural, were assessed and SRs/MAs included 
were evaluated for the potential causes of the discrepancies 
among them. 

DAA was associated with longer OD compared to PA. 
One notable feature of DAA is its distinct method of 
femoral preparation, which is not required in PA. DAA in
volves a comprehensive release of deep structures, such as 
the posterior capsule and the piriformis, especially crucial 
during the elevation of the femur.25 This process of gradu
ally releasing the deep structures prolongs the preparation 
time of the femoral canal for DAA.25 While OD should be 
recorded as the time from skin incision to skin closure, the 
included SRs/MAs did not address their definition of OD in
cluding whether this timeframe encompassed anaesthesia 
administration or the application of dressings.26 Hence, the 
accuracy of the reported OD cannot be validated, rendering 
it challenging to derive definitive conclusions. 

Yang et al.27 and Cha et al.,16 reported that BL was no
tably greater with DAA, whereas Wang et al.22 reported in
creased BL with PA. Wang et al.,22 aimed to conduct a SR/
MA exclusively of RCTs; however, they included Zhang et 
al.,28 a retrospective study, in their analysis of BL. Since 
retrospective studies provide lower quality evidence com
pared to RCTs, this inclusion introduced a methodological 
inconsistency that may have skewed their findings. In fact, 

Zhang et al.28 reported a MD of -163.69 (-177.89, -149.49), 
the largest effect size among all studies included in Wang 
et al.,22 with a 27.22% contribution to the pooled estimate. 
The inclusion of Zhang et al.28 significantly influenced the 
overall results reported by Wang et al.22 raising concerns 
about the validity of their conclusions. Therefore, these in
consistencies prevent a definitive conclusion about the su
periority of one approach over the other in terms of BL. 
Another contributing factor to BL is that most surgeons 
perform a large anterior capsulectomy over a capsulotomy 
to gain access to the femur.29 However, capsulectomy may 
result in bleeding and create a persistent space for 
hematoma formation.29 Moreover, bleeding originating 
from the femoral side can obscure the posterior capsule 
view and complicate the management of bleeding during 
the release of the posteriorly located soft tissues.29 

Both the longer OD and the greater BL observed in DAA 
can potentially be attributed to the steep learning curve for 
DAA which is a relatively newer approach than PA.30 

In our analysis, three SRs/MAs15,17,19 established that 
PA was associated with a longer LOS compared to DAA. The 
quicker recovery and earlier discharge from the hospital af
ter surgery may be attributed to DAA technique, which in
flicts minimal damage to muscles, thereby facilitating rapid 
progression in walking training.31 

PROMs serve as a foundational element for both sur
geons and patients when determining the preferred surgical 
approach. Our data indicates that DAA is associated with 
lower VAS compared to PA, however this superiority is 
short-term and was only observed at POD1 and POD2 after 
which, there were no significant differences in VAS at 
POW2, POW6 or POM12. 

Observed trends in HHS for evaluating hip function in
dicated that patients who underwent THA via DAA exhib
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ited significantly improved hip functionality at POW2 and 
POW6 compared to those who underwent THA via PA. How
ever, like VAS, the advantage of DAA over PA was not main
tained over time with HHS differences becoming statisti
cally insignificant at POM3, POM6 and POM12. 

Early favourable outcomes associated with DAA can be 
ascribed to its less invasive nature.11 DAA is performed 
through an intermuscular plane between the sartorius, rec
tus femoris, and tensor fasciae latae muscles, preserving 
muscular integrity, avoiding trauma to the posterior cap
sule, and maintaining external rotation.11 However, PA in
volves blunt dissection through the gluteus maximus and 
cutting the lateral rotator muscle group, which may result 
in tissue damage.11 

STRENGTHS AND LIMITATIONS 

Pollock et al.32 highlighted the methodological challenges 
in overviews of SRs/MAs, including the risk of “double 
counting” due to overlapping studies. To address this, a 
common approach is to select either the most recent SR/
MAs or a Cochrane Group study when faced with multiple 
choices.32 In our review, we evaluated the overlap among 
SRs/MAs without merging their results to avoid potential 
bias. 

Our findings are limited by the available literature, with 
only two SRs/MAs11,23 defining DAA and PA, complicating 
RCT selection. Of the 11 SR/MAs11,14‑23 examined, two 
were “low”19,23 and nine “critically low” quality,11,14‑18,

20‑22 affecting results interpretation. It is important to note 
that the rating was done according to AMSTAR-2 domains, 
which assess the methodological quality and reporting of 
systematic reviews and meta-analyses, rather than the 
quality of the conclusions they reached. Despite being re
lated, a methodologically weak study does not necessarily 
falsify its conclusion but it does lower the level of evidence 
supporting the conclusion. Key methodological steps, such 
as stating the reason for including RCTs (domain 3), provid
ing a list of excluded studies (domain 7), and reporting on 
sources of funding (domain 10) would have improved their 
quality in terms of the AMSTAR-2 but their absence will not 
affect the conclusion and validity of the results reported. 

Moreover, discrepancies may arise from human error; 
however, verifying individual trial data or assessing the in
fluence of learning curves and practitioner experience was 
outside the scope of our review. 

This review is the first to compare DAA and PA through 
SRs/MAs of RCTs, addressing a highly debated topic. 
Through detailed quality assessments and the creation of 
matrices to analyse SRs/MAs, we have deepened our under
standing of the available evidence and its variances, setting 
the stage for further studies. 

CONCLUSION 

This umbrella review showed that, although there are in
significant differences in complications and prosthetic 
alignment between DAA and PA, DAA is associated with 
significantly less early postoperative pain and better early 
hip functionality. The advantage of DAA lies in its muscle-

and soft tissue-sparing technique, leading to positive pa
tient-reported outcome measures and potential cost sav
ings. Evidence comparing the superiority of surgical 
approaches is limited by the variability and inconsistencies 
in SRs/MAs. Decision-making regarding the choice of ap
proach must account for the surgeon’s clinical training, ex
pertise, and the patient’s clinical profile. Recognizing the 
inherent advantages and limitations of surgical ap
proaches, we recommend that surgeons maintain adher
ence to the approach they have diligently trained and prac
ticed over years while continually refining their techniques 
to optimize patient outcomes. To resolve this controversy, 
future research should focus on clearly defining the differ
ent surgical approaches in order to prevent misinterpreta
tion and to accurately assess the impact of surgical exper
tise on THA outcomes 
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