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Introduction

The term “anterolateral” for an approach to the hip was 
first described by Sayre in 1874 for resection of the upper 
end of the femur and later popularised by Watson-Jones in 
1936 for management of fractures of the proximal femur.1

This approach utilised the interval plane between the 
tensor fascia lata (TFL) and the gluteus medius (GM) but a 
complete or partial detachment of the anterior fibres of the 
abductor muscles (medius and minimus) was always per-
formed. This classic approach was later gradually aban-
doned to be superseded by transgluteal (Hardinge type) or 
postero-lateral approaches.2

In these past few years the term has come back into 
fashion - Röttinger has described the “anterolateral” mini-
mal invasive (ALMI) approach for total hip replacement: 

the standard Watson-Jones interval was used, but with a 
complete intermuscular plane between the TFL and the 
GM, without incision or detachment of muscles and 
tendons.3

The ALMI is “anterior” to the GM and to the greater tro-
chanter and thus is similar to all other anterior approaches to 
the hip, sharing their advantages: they are muscle sparing 
and do not violate the abductor muscles.4–6
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Thus, nowadays, the denomination of anterolateral 
approach should be used only to describe an approach in 
which the GM is left untouched.

However, the term “anterolateral” is still often utilised 
to describe approaches in which the gluteus medius is vio-
lated in some way (splitting, detaching, cutting): this cre-
ates a potential misunderstanding in the literature because 
such approaches should have been more correctly defined 
as “lateral” approaches.

For this reason Kelley has recently proposed naming 
the approach that utilises the Watson-Jones interval as the 
Anterior-Based Muscle Sparing (ABMS) approach so that 
it will not be confused with any other approach which 
involves detachment of the abductor muscles.7

Accordingly, we have designed a study to answer the 
following questions: (1) are there in the recent literature 
articles that use the term “anterolateral” to describe differ-
ent approaches; (2) which would be the correct description 
of the term “anterolateral approach”?

Materials and methods

We carried out a systematic review of the literature, based 
on PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) guidelines, to look for peer 
reviewed papers of any evidence level focusing on the 
definition of anterolateral approach.

EMBASE and MEDLINE (this one through PubMed) 
were searched using the following search strategies: “ante-
rolateral” AND (“total hip replacement” OR “total hip 
arthroplasty”). Only full text papers published in English 
from 01 January 2005 to 31 October 2019 were included. 
Abstracts and conference proceedings were excluded. We 
choose 2005 as the starter year for the research because the 
term “anterolateral” minimally invasive approach in its 
modern meaning was first introduced by Röttinger in 
December 2004.

Furthermore, only studies in which a detailed descrip-
tion of the surgical technique was present were eligible for 
inclusion. Special attention was paid to analyze if the 
approach was intermuscular and anterior to GM or, if on 
the contrary, any kind of muscle detachment was per-
formed (flow chart in Figure 1).

Ethical review committee statement: IRB approval not 
necessary.

Results

A total of 253 studies were identified from the keywords 
search. One hundred and eighty studies were excluded 
from the review. Overall, 73 manuscripts met the criteria 
for the systematic search.

53 papers (72.6%) reported the term anterolateral 
approach to describe a complete intermuscular approach 
between the interval between GM and TFL3,8–51 most of 

the authors were from European countries, but authors 
from north America were also present.

In the remaining 20 papers (27.4%) the term anterolat-
eral was used to describe intramuscular approaches in 
which the gluteus medius was violated in some way (split-
ting, detaching, cut) (Table 1) and that should have been 
more correctly defined as “lateral” approaches.

5 papers (3, 6, 11, 12, and 14 in Table 1) reported the 
term “anterolateral transgluteal” approach, which could be 
considered an oxymoron.

In 11 papers (4, 5, 8, 9, 10, 13, 15, 16, 17, 19 and 20 in 
Table 1), the description of the anterolateral approach 
reported detachment, dissection, division, cut or incision, 
and subsequent repair, of the gluteus medius.

In 4 papers (1, 2, 7 and 18 in Table 1), the term antero-
lateral was used to describe a gluteus splitting approach, 
which is a less invasive approach to GM, but which should 
not be considered a completely intermuscular approach.

Discussion

“The beginning of wisdom is the definition of terms”, thus 
spoke Socrates almost 2600 years ago. The accuracy of defi-
nition drives the clarity of meaning that is intended to be 
imparted to the recipient of the written word: the greater the 
accuracy, the greater the clarity. It is therefore surprising to 
realise that 1 of the oldest and most common procedures in 
orthopaedic surgery, such as total hip arthroplasty, still lacks 
agreement on the definition of some of its approaches.

Historically, approaches to the hip joint were classified 
by eponymous or anatomic structures,72 but nowadays 
muscle sparing has become more relevant for minimally 
invasive surgery and it is crucial to identify an approach as 
intermuscular or transmuscular.

Lateral or direct lateral approaches are those that pass 
through, or detach, the gluteus medius, so they are trans-
muscular. Thus, the term anterolateral approach is not syn-
onymous with the lateral approach and can not describe a 
transmuscular approach.

We have demonstrated that even in the recent literature 
the term anterolateral was utilised to describe approaches 
that are completely different in terms of anatomy and 
function.

In our systematic review of the literature, 72.6% of the 
papers, mainly from European authors, utilise the anterolat-
eral approach to describe an approach “anterior” to the tro-
chanter in the interval between GM and TFL. This is a 
complete intermuscular approach and does not violate, even 
minimally, the GM. We have to realise that this approach is 
completely different from lateral approaches and is actually 
similar in many features to the direct anterior approach.

On the other hand in the 27.4% of the papers of our 
systematic review under the term of anterolateral have 
been described approaches which pass through, detach or 
split the gluteus medius. Furthermore, it is common 
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knowledge that among the North American orthopaedic 
community the term lateral or anterolateral are often con-
sidered synonymous.

The need to define the 2 approaches with different 
terms is crucial for clinical comparative studies, since it 
has been widely demonstrated in the literature that ante-
rior, intermuscular approaches have a better outcome com-
pared to intramuscular lateral approaches,73–75 but not 
compared to the “true” anterolateral approach, as we have 
verified with superficial electromyography: a similar mus-
cle recruitment pattern and functional recovery was found 
after THA conducted with an anterolateral and direct ante-
rior approach, underlining the similarity in outcomes 
between the 2 approaches, that more correctly are both 
“anterior”, widening the meaning of the term.51

Failing to differentiate anterolateral from lateral 
approaches, would produce incorrect evaluation of clin-
ical results even in a systematic review and meta-analy-
sis. In a recent study Yoo et al.68 on gait analysis after 
total hip arthroplasty using direct anterior approach 
(DAA) versus anterolateral approach, concluded that 
gait speed and peak hip flexion within 3 months after 
surgery were significantly higher in the DAA group 
than in the antero-lateral group. However, they describe 
the antero-lateral approach as a “modified Hardinge”, 
performed detachment of the gluteus medius and ante-
rior ⅓ of the minimus.68

The problem could be solved as proposed by Kelley to 
name the approach that utilises the intermuscular interval 
between GM and TFL as Anterior-Based Muscle Sparing 

Figure 1. Flow chart of the analysis of the literature.
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(ABMS).7 This is a good solution since it stresses the simi-
larity of this approach to the direct anterior approach.

1 limitation of our study is be related to the exclusion of 
other databases and grey literature, the language limita-
tions, and the inclusion of any level of evidence. However, 
due to the aim of our search, missing documents would not 
alter the results or the meaning of the review since we do 
not need the whole sample of papers to demonstrate the 
incorrect use of a term.

It is beyond the scope of this paper to draw any conclu-
sions as to which terms might be right or wrong, but the 
primary aim of this paper is just to focus attention on the 
discrepancies still present in the recent literature on the 
standard terminology of approaches to the hip and in par-
ticular on the anterolateral approach that is used both for the 
GM preserving procedure and for GM detaching approaches.

Overall, failing to clarify the difference between lateral 
and anterolateral terms risks causing misunderstanding, 
especially between North American and European litera-
ture, since we have demonstrated that these terms are not 
always considered synonyms.

Conclusion

In conclusion, caution should be used with the term anter-
olateral for approaches to the hip, and we have demon-
strated that the recent literature does not clarify such terms. 
A consensus conference would be desirable to further 
clarify the classification of hip approaches.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding 

The author(s) received no financial support for the research, 
authorship and/or publication of this article.

References

 1. Watson-Jones R. Fractures of the neck of the femur. Br J 
Surg 1936; 23: 787–808.

 2. Hardinge K. The direct lateral approach to the hip. J Bone 
Joint Surg Br 1982; 64: 17–19.

 3. Bertin KC and Röttinger H. Anterolateral mini-incision hip 
replacement surgery: a modified Watson-Jones approach. 
Clin Orthop Relat Res 2004; 429: 248–255.

 4. Hansen BJ, Hallows RK and Kelley SS. The Rottinger 
approach for total hip arthroplasty: Technique and review of 
the literature. Curr Rev Musculoskelet Med 2011; 4: 132–138.

 5. Jerosch J, Theising C and Fadel ME. Antero-lateral mini-
mal invasive (ALMI) approach for total hip arthroplasty 
technique and early results. Arch Orthop Trauma Surg 
2006;126: 164–173.

 6. Tan J, Chen H, Chen C, et al. The strength and function 
of hip abductors following anterolateral minimally invasive 
total hip arthroplasty. Chin J Traumatol 2014; 17: 73–78.

 7. Kelley SS, Seyler TM and Hallows RK. Total hip replace-
ment: anterior-based, muscle-sparing approach without use 
of a fracture. In: Lieberman JR and Berry DJ (eds) AAOS 
advanced reconstruction: hip 2. Rosemont, IL: American 
Academy of Orthopaedic Surgeons, 2015.

 8. Aebi J and Giraud M. Non invasive modified anterolateral 
approach in total hip arthroplasty. Orthop Trauma Surg Res 
2011; 97: 675–680.

 9. Agten CA, Sutter R, Dora C, et al. MR imaging of soft tissue 
alterations after total hip arthroplasty: comparison of classic 
surgical approaches. Eur Radiol 2017; 27: 1312–1321.

 10. Apaydin N, Kendir S, Loukas M, et al. Surgical anatomy of 
the superior gluteal nerve and landmarks for its localization 
during minimally invasive approaches to the hip. Clin Anat 
2013; 26: 614–620.

 11. Basad E, Ishaque B, Stürz H, et al. The anterolateral mini-
mally invasive approach for total hip arthroplasty: tech-
nique, pitfalls, and way out. Orthop Clin North Am 2009; 
40: 473–478.

 12. Bernasek TL, Lee WS, Lee HJ, et al. Minimally invasive 
primary THA: anterolateral intermuscular approach versus 
lateral transmuscular approach. Arch Orthop Trauma Surg 
2010; 130: 1349–1354.

 13. Çatma FM, Öztürk A, Ünlü S, et al. Posterior hip 
approach yields better functional results vis-à-vis antero-
lateral approach in total hip arthroplasty for patients with 
severe hip dysplasia: a prospective randomized controlled 
clinical study. J Orthop Surg (Hong Kong) 2017; 25: 
2309499017717179.

 14. Edmunds CT and Boscainos PJ. Effect of surgical approach 
for total hip replacement on hip function using Harris Hip 
scores and Trendelenburg’s test. A retrospective analysis. 
Surgeon 2011; 9: 124–129.

 15. Goldstein JP, Babikian GM, Rana AJ, et al. The cost and 
outcome effectiveness of total hip replacement: technique 
choice and volume-output effects matter. Appl Health Econ 
Health Policy 2016; 14: 703–718.

 16. Greidanus NV, Chihab S, Garbuz DS, et al. Outcomes of 
minimally invasive anterolateral THA are not superior to 
those of minimally invasive direct lateral and posterolateral 
THA. Clin Orthop Relat Res 2013; 471: 463–471.

 17. Inaba Y, Kobayashi N, Yukizawa Y, et al. Little clinical 
advantage of modified Watson-Jones approach over modi-
fied mini-incision direct lateral approach in primary total 
hip arthroplasty. J Arthroplasty 2011; 26: 1117–1122.

 18. Kutzner KP, Donner S, Schneider M, et al. One-stage bilat-
eral implantation of a calcar-guided short-stem in total hip 
arthroplasty: minimally invasive modified anterolateral 
approach in supine position. Oper Orthop Traumatol 2017; 
29: 180–192.

 19. Laffosse JM, Accadbled F, Molinier F, et al. Anterolateral 
mini-invasive versus posterior mini-invasive approach for 
primary total hip replacement. Comparison of exposure and 
implant positioning. Arch Orthop Trauma Surg 2008; 128: 
363–369.

 20. Laffosse JM, Chiron P, Molinier F, et al. Prospective 
and comparative study of the anterolateral mini-invasive 
approach versus minimally invasive posterior approach 
for primary total hip replacement. Early results. Int Orthop 
2007; 31: 597–603.



18 HIP International 30(2S)

 21. Lees D, Manning W, Joyce T, et al. Henry’s pelvic deltoid: 
antiquated concept or important consideration for total hip 
arthroplasty? An anatomical study. J Arthroplasty 2013; 28: 
338–341.e1.

 22. Li B, Zhang B, Ding Z, et al. Anterolateral intermuscular 
approach for type A2 intertrochanteric fractures: a cadaveric 
study. Int Surg 2015; 100: 314–319.

 23. Madsen MS, Ritter MA, Morris HH, et al. The effect of 
total hip arthroplasty surgical approach on gait. J Orthop 
Res 2004; 22: 44–50.

 24. Mandereau C, Brzakala V and Matsoukis J. Functional 
recovery, complications and CT positioning of total hip 
replacement performed through a Rottinger anterolateral 
mini-incision. Review of a continuous series of 103 cases. 
Orthop Traumatol Surg Res 2012; 98: 8–16.

 25. Martin R, Clayson PE, Troussel S, et al. Anterolateral 
minimally invasive total hip arthroplasty a prospective 
randomized controlled study with a follow-up of 1 year. J 
Arthroplasty 2011; 26: 1362–1372.

 26. Martz P, Bourredjem A, Laroche D, et al. Röttinger 
approach with dual-mobility cup to improve functional 
recovery in hip osteoarthritis patients: biomechanical and 
clinical follow-up. Int Orthop 2017; 41: 461–467.

 27. Masonis JL and Bourne RB. Surgical approach, abductor 
function, and total hip arthroplasty dislocation. Clin Orthop 
Relat Res 2002; 405: 46–53.

 28. Meermans G, Konan S, Das R, et al. The direct anterior 
approach in total hip arthroplasty: a systematic review of 
the literature. Bone Joint J 2017; 99–B: 732–740.

 29. Merle C, Sommer J, Streit MR, et al. Influence of surgical 
approach on postoperative femoral bone remodelling after 
cementless total hip arthroplasty. Hip Int 2012; 22: 545–554.

 30. Müller M, Tohtz S, Dewey M, et al. Evidence of reduced 
muscle trauma through a minimally invasive anterolateral 
approach by means of MRI. Clin Orthop Relat Res 2010; 
468: 3192–3200.

 31. Müller M, Tohtz S, Dewey M, et al. Age-related appearance 
of muscle trauma in primary total hip arthroplasty and the 
benefit of a minimally invasive approach for patients older 
than 70 years. Int Orthop 2011; 35: 165–171.

 32. Müller M, Tohtz S, Springer I, et al. Randomized controlled 
trial of abductor muscle damage in relation to the surgical 
approach for primary total hip replacement: minimally inva-
sive anterolateral versus modified direct lateral approach. 
Arch Orthop Trauma Surg 2011; 131: 179–189.

 33. Müller M, Tohtz S, Winkler T, et al. MRI findings of glu-
teus minimus muscle damage in primary total hip arthro-
plasty and the influence on clinical outcome. Arch Orthop 
Trauma Surg 2010; 130: 927–935.

 34. Nishimura M, Takahira N, Fukushima K, et al. Comparison 
of gait motion including postoperative trunk deflection 
between direct lateral and anterolateral approaches in supine 
total hip arthroplasty. J Arthroplasty 2016; 31: 1603–1608.

 35. Noble PC, Pflüger G, Junk-Jantsch S, et al. The optimal skin 
incision for minimally invasive total hip arthroplasty per-
formed via the anterolateral approach. J Arthroplasty 2012; 
27: 901–908.

 36. Pfluger G, Junk-Jantsch S and Scholl V. Minimally invasive 
total hip replacement via the anterolateral approach in the 
supine position. Int Orthop 2007; 31: S7–S11.

 37. Queen RM, Butler RJ, Watters TS, et al. The effect of total 
hip arthroplasty surgical approach on postoperative gait 
mechanics. J Arthroplasty 2011; 26(Suppl. 6): 66–71.

 38. Repantis T, Bouras T and Korovessis P. Comparison of min-
imally invasive approach versus conventional anterolateral 
approach for total hip arthroplasty: a randomized controlled 
trial. Eur J Orthop Surg Traumatol 2015; 25: 111–116.

 39. Sasaki M, Nagoya S, Kaya M, et al. Relationship between 
the hip joint capsule and piriformis tendon in a simulation of 
the modified Watson-Jones anterolateral approach in THA 
cadaver study. Clin Anat 2013; 26: 610–613.

 40. Taylor WR, Szwedowski TD, Heller MO, et al. The differ-
ence between stretching and splitting muscle trauma dur-
ing THA seems not to play a dominant role in influencing 
periprosthetic BMD changes. Clin Biomech (Bristol, Avon) 
2012; 27: 813–818.

 41. Tudor A, Ruzic L, Vuckovic M, et al. Functional recovery 
after muscle sparing total hip arthroplasty in comparison to 
classic lateral approach - a three years follow-up study. J 
Orthop Sci 2016; 21: 184–190.

 42. Umehara N, Mitani S and Namba Y. Factors influencing 
health-related quality of life after total hip arthroplasty. Acta 
Med Okayama 2016; 70: 89–95.

 43. Unis DB, Hawkins EJ, Alapatt MF, et al. Postoperative 
changes in the tensor fascia lata muscle after using the 
modified anterolateral approach for total hip arthroplasty. J 
Arthroplasty 2013; 28: 663–665.

 44. Van Oldenrijk J, Hoogland PV, Tuijthof GJ, et al. Soft tis-
sue damage after minimally invasive THA. Acta Orthop 
2010; 81: 696–702.

 45. Vasilakis I, Solomou E, Vitsas V, et al. Correlative analy-
sis of MRI-evident abductor hip muscle degeneration and 
power after minimally invasive versus conventional unilat-
eral cementless THA. Orthopedics 2012; 35: e1684–e1691.

 46. Walde TA, Blattgerste D, Sehmisch S, et al. Early results 
and patient satisfaction after total hip arthroplasty using a 
minimally invasive anterolateral approach. Hip Int 2009; 
19: 367–371.

 47. Weber M, Woerner M, Springorum R, et al. Fluoroscopy 
and imageless navigation enable an equivalent reconstruc-
tion of leg length and global and femoral offset in THA. 
Clin Orthop Relat Res 2014; 472: 3150–3158.

 48. Woerner M, Sendtner E, Springorum R, et al. Visual intra-
operative estimation of cup and stem position is not reliable 
in minimally invasive hiparthroplasty. Acta Orthop 2016; 
87: 225–230.

 49. Woerner M, Weber M, Sendtner E, et al. Visual intraop-
erative estimation of range of motion is misleading in mini-
mally invasive total hip arthroplasty. Arch Orthop Trauma 
Surg 2016; 136: 1015–1020.

 50. Yoon TR, Park KS, Song EK, et al. New two-incision mini-
mally invasive total hip arthroplasty: comparison with the 
one-incision method. J Orthop Sci 2009; 14: 155–160.

 51. Civinini R, Cozzi Lepri A, Carulli C, et al. The anterior-
based muscle-sparing approach to the hip: the “other” ante-
rior approach to the hip. Int Orthop 2019; 43: 47–53.

 52. Smith TM, Berend KR, Lombardi AV Jr, et al. Isolated liner 
exchange using the anterolateral approach is associated with 
a low risk of dislocation. Clin Orthop Relat Res 2005; 441: 
221–226.



Cozzi Lepri et al. 19

 53. Smith TM, Berend KR, Lombardi AV Jr, et al. Metal-on-
metal total hip arthroplasty with large heads may prevent 
early dislocation. Clin Orthop Relat Res 2005; 441: 137–142.

 54. Mayr E, Krismer M, Ertl M, et al. Uncompromised qual-
ity of the cement mantle in Exeter femoral components 
implanted through a minimally-invasive direct anterior 
approach. A prospective, randomised cadaver study. J Bone 
Joint Surg Br 2006; 88: 1252–1256.

 55. Lin DH, Jan MH, Liu TK, et al. Effects of anterolateral 
minimally invasive surgery in total hip arthroplasty on hip 
muscle strength, walking speed, and functional score. J 
Arthroplasty 2007; 22: 1187–1192.

 56. Meneghini RM, Smits SA, Swinford RR, et al. A rand-
omized, prospective study of 3 minimally invasive surgi-
cal approaches in total hip arthroplasty: comprehensive gait 
analysis. J Arthroplasty 2008; 23(Suppl. 1): 68–73.

 57. Chen DW, Hu CC, Chang YH, et al. Comparison of clini-
cal outcome in primary total hip arthroplasty by conven-
tional anterolateral transgluteal or 2-incision approach. J 
Arthroplasty 2009; 24: 528–532.

 58. Austin MS and Rothman RH. Acetabular orientation: ante-
rolateral approach in the supine position. Clin Orthop Relat 
Res 2009; 467: 112–118.

 59. Palan J, Beard DJ, Murray DW, et al. Which approach 
for total hip arthroplasty: anterolateral or posterior? Clin 
Orthop Relat Res 2009; 467: 473–477.

 60. Lugade V, Wu A, Jewett B, et al. Gait asymmetry following 
an anterior and anterolateral approach to total hip arthro-
plasty. Clin Biomech (Bristol, Avon) 2010; 25: 675–680.

 61. Klausmeier V, Lugade V, Jewett BA, et al. Is there faster 
recovery with an anterior or anterolateral THA? A pilot 
study. Clin Orthop Relat Res 2010; 468: 533–541.

 62. Mouilhade F, Matsoukis J, Oger P, et al. Component posi-
tioning in primary total hip replacement: a prospective com-
parative study of two anterolateral approaches, minimally 
invasive versus gluteus medius hemimyotomy. Orthop 
Traumatol Surg Res 2011; 97: 14–21.

 63. Lindgren V, Garellick G, Kärrholm J, et al. The type of sur-
gical approach influences the risk of revision in total hip 
arthroplasty: a study from the Swedish Hip Arthroplasty 
Register of 90,662 total hip replacements with 3 different 
cemented prostheses. Acta Orthop 2012; 83: 559–565.

 64. Müller M, Schwachmeyer V, Tohtz S, et al. The direct 
lateral approach: impact on gait patterns, foot progression 

angle and pain in comparison with a minimally invasive 
anterolateral approach. Arch Orthop Trauma Surg 2012; 
132: 725–731.

 65. Sheth D, Cafri G, Inacio MC, et al. Anterior and anterolat-
eral approaches for THA are associated with lower disloca-
tion risk without higher revision risk. Clin Orthop Relat Res 
2015; 473: 3401–3408.

 66. Chomiak J, Hurácek J, Dvořák J, et al. Lesion of gluteal 
nerves and muscles in total hip arthroplasty through 3 surgi-
cal approaches. An electromyographically controlled study. 
Hip Int 2015; 25: 176–183.

 67. Tsai SW, Chen CF, Wu PK, et al. Modified anterolateral 
approach in minimally invasive total hip arthroplasty. Hip 
Int 2015; 25: 245–250.

 68. Yoo JI, Cha YH, Kim KJ, et al. Gait analysis after total hip 
arthroplasty using direct anterior approach versus anterolat-
eral approach: a systematic review and meta-analysis. BMC 
Musculoskelet Disord 2019; 20: 63.

 69. Debi R, Slamowicz E, Cohen O, et al. Acetabular cup orien-
tation and postoperative leg length discrepancy in patients 
undergoing elective total hip arthroplasty via a direct ante-
rior and anterolateral approaches. BMC Musculoskelet 
Disord 2018; 19: 188.

 70. Tjur M, Pedersen AR, Sloth W, et al. Posterior or anterolateral 
approach in hip joint arthroplasty - impact on frontal plane 
moment. Clin Biomech (Bristol, Avon) 2018; 54: 143–150.

 71. Sobh AH, Brown L and Moore DD. Intramuscular heman-
gioma after total hip arthroplasty: an iatrogenic etiology. 
Arthroplast Today 2017; 4: 417–420.

 72. Calandruccio R. Surgery exposure hip. In: Laurin CA, Riley 
CA Jr and Roy-Camille R (eds) Atlas of orthopaedic sur-
gery: volume 3 lower extremity. Paris: Masson,1991.

 73. Wang Z, Bao HW and Hou JZ. Direct anterior versus lateral 
approaches for clinical outcomes after total hip arthroplasty: 
a meta-analysis. J Orthop Surg Res 2019; 14: 63.

 74. Hunter SW, Bobos P, Somerville L, et al. Comparison of 
functional and patient-reported outcomes between direct 
anterior and lateral surgical approach one-year after total 
hip arthroplasty in a Canadian population: a cross-sectional 
study. J Orthop 2019; 19: 36–40.

 75. Zomar BO, Bryant D, Hunter S, et al. A randomised trial 
comparing spatio-temporal gait parameters after total hip 
arthroplasty between the direct anterior and direct lateral 
surgical approaches. Hip Int 2018; 28: 478–484.


