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1. Introduction 

Total hip arthroplasty (THA) is a widely used procedure in the treatment of hip conditions, having been considered the surgery of the century by the Lancet in 2007 because of its high success rate (1). Due to the improvement in pain relief and optimization of hip function, the number of hip replacement surgeries has been increasing in recent years when we analyze national databases (2,3). In parallel with the increase in the absolute numbers of THAs performed, there is an increase in patients' and doctors' expectations of the procedure, causing pressure to develop implants that provide more stability and longevity in addition to less invasive surgical techniques that allow for earlier and more effective rehabilitation and better functional gains (4).
The type of surgical access chosen by the surgeon to carry out THA is current a much-discuss issue, as it is directly related to postoperative rehabilitation and risk of complications (5).
Among the various possible surgical access, one of the most used is the posterior approach described by Moore in 1952 (6), which consists of blunt dissection of the gluteus maximus and disinsertion of the external rotators. The advantages of this access are the preservation of the hip abductor muscles and wide joint exposure, with the supposed disadvantage of a higher risk of posterior dislocation (7). Other frequently used approaches are the lateral access described by Hardinge, which accesses the hip joint through partial disinsertion of the gluteus medius tendon (8) allowing excellent exposure, but with criticism regarding the violation of the abductor mechanism, and the direct anterior approach initially described by Hueter in 1883 (9), revived by Smith-Petersen (10) and increasingly used today for its musculotendinous preservation. There is still no consensus regarding the perfect access, and each one presents risks and advantages that must be taken into consideration on a case-by-case basis, as well as the surgeon experience.
More recently, in 2017, the Exeter group published a variation of the posterior approach with the aim of preserving some of the external rotators usually detached in the conventional posterior approach. In this access, the tendons of the piriformis, obturator internus, superior and inferior gemelli are preserved, performing only the disinsertion of the obturator externus tendon and the quadratus femoris muscle (11). The name given to this new adapted posterior approach is SPAIRE, which is an acronym for the preserved and detached tendons (SPAIRE - Save Piriformis and Internus, Repair Externus). It is believed that the preservation of these tendons is related to increased stability of the prosthesis and improved functional gain.
One of the biggest criticisms of surgical approaches that try to be less invasive avoiding tendon and muscle disinsertion is the difficulty in achieving good exposure, resulting in inappropriate positioning of the prosthesis components and a greater risk of complications (12).
Since the classic paper published by Lewinnek (13), which defined a safety zone for acetabular positioning, there has been much discussion regarding the best positioning of the acetabular cup to avoid dislocations (14–16). Regardless of the controversies about the ideal safe zone, we know that adequate positioning is essential to avoid complications such as instability, higher wear of the polyethylene and fractures of ceramic inserts (15,17).
The most accurate way to calculate acetabular positioning (inclination and anteversion) is through computed tomography, which can remove biases in the positioning of the pelvis in space and inaccuracies in radiographic measurements (18).
To date, we are unaware of any work that evaluated the positioning of the acetabular component using computed tomography between the adapted posterior access (SPAIRE) and the conventional posterior access.

2. Objectives

The primarily objective of this study is to compare the positioning of the acetabular component between the conventional posterior access and the SPAIRE approach using computed tomography.
The secondary objectives are to compare the rates of clinical and orthopedic complications, surgical time, bleeding, postoperative pain, and patient function between the two surgical approaches.

3. Materials and Methods

The research consists in a randomized controlled clinical study of patients undergoing total hip arthroplasty through the conventional posterior and SPAIRE approaches. The first fifth patients will be selected from a waiting list for THA in our institution (the sample number calculation was carried out based on the prediction of the outcome “acetabular component anteversion” of 15 degrees with a standard deviation of 5 degrees accepting an alpha error of 5% and test power of 80% and anticipating follow-up losses and changes in the standard deviation prediction). Patients will be randomly allocated into 2 groups: conventional posterior approach and modified posterior approach (SPAIRE). The conventional posterior approach was described thoroughly by Moore (6) and the SPAIRE was described by the Exeter group in 2017 (11). It will not be necessary to use any special material when carrying out these procedures. All procedures will be operated by the same surgeon with the same prosthesis.
Hip tomography scans will be performed during hospitalization in the post-operative period at IOT - HCFMUSP. The images will be captured by the tomography device using the "multislice" technique, in which the tomography tube rotates and captures multiple simultaneous images while the table also moves. Axial sections with a thickness of 0.6mm will be obtained, with 50% overlap between them, allowing a detailed multiplanar reconstruction in the three orthogonal axes - coronal, axial and sagittal. The images will be reconstructed considering the coronal plane as a reference to the anterior pelvic plane (APP), formed by the two anterior superior iliac spines and the two pubic tubercles. The sagittal and axial planes will be determined to be perpendicular to the APP. All tomographic measurements will be analyzed by three radiologists specialized in musculoskeletal, without knowledge of the group to which the patient belongs. The average value of the analysis will be considered. The surgical anteversion and inclination angles will be measured according to the study by Murray (19) using the coronal plane as a reference.
The secondary outcomes analyzed will be: surgical time; bleeding (assessed by pre and post operative hemoglobin); presence of orthopedic complications (dislocation, infection, periprosthetic fracture, neurological injury, early loosening) and clinical complications (venous thromboembolism, stroke, acute myocardial infarction and death); pain in the postoperative period, assessed by the analogue visual pain scale (AVS); and functional recovery through the "time up and go" test (20) carried out pre-operatively, 2 days post-operatively, 3 weeks and 6 months.
Regarding statistical analysis, the comparison between groups in relation to the percentage of cases that are or are not within the safety zone will be carried out using Pearson's chi-square test or Fisher's exact test (in case the first one is not suitable). The distributions of the variables “anteversion”, “inclination”, “anteversion deviation in relation to 15º” and “inclination deviation in relation to 40º”, according to the study groups, will be compared using the non-parametric Mann-Whitney test. The comparison of the means of these variables in relation to the groups will be carried out using the student’s t test.

4. Inclusion criteria

Patients on the primary hip prosthesis waiting list of our institution who have hip osteoarthritis and can read and understand the informed consent form.

5. Exclusion criteria

Patients with neurological or orthopedic diseases that alter the gait pattern and may influence functional tests. THA that implies additional procedures to hip prosthesis (like shortening osteotomies, structured or impacted bone graft, ankylosed hips or those requiring in situ osteotomy).

4. Risk Analysis

The surgical approach proposed by the study (SPAIRE) is safe and is being used routinely in some centers in England with promising results in rehabilitation and no related complications described. It is important to report that the proposed access is very similar to the posterior approach already used routinely by our group, and any difficulty that may be encountered in carrying out the procedure, it can be converted to the conventional posterior approach without any harm to the patient or the quality of the final surgical result. The risk of exposing the patient to radiation from computed tomography in the postoperative period is minimal with modern techniques and devices and will be discussed with the patient when filling out the informed consent form.
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