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Introduction

The anatomy of the proximal femur has been widely studied, aiming to standardise the conception of cementless femoral stems. Noble et al., [START_REF] Noble | The anatomic basis of femoral component design[END_REF] Rubin et al. [START_REF] Rubin | The morphology of the proximal femur. A three-dimensional radiographic analysis[END_REF] and Laine et al. [START_REF] Laine | Diversity of proximal femoral medullary canal[END_REF] showed that the anatomy of the proximal femur can be divided into intramedullary and extramedullary parts.

The extramedullary anatomy of the femur setts the position of the hip centre, depending on neck length, frontal offset, CCD angle (Centre -Colum -Diaphyseal) and neck anteversion. Despite the clinical importance of this extramedullary part, [START_REF] Ramaniraka | Noncemented total hip arthroplasty: influence of extramedullary parameters on initial implant stability and on boneimplant interface stresses[END_REF][START_REF] Sugano | Predicting the position of the femoral head center[END_REF][START_REF] Lecerf | Femoral offset: anatomical concept, definition, assessment, implications for preoperative templating and hip arthroplasty[END_REF][START_REF] Matsushita | Modular necks improve the range of hip motion in cases with excessively anteverted or retroverted femurs in THA[END_REF][START_REF] Mcmahon | The accuracy of acetabular cup positioning using patient-specific 3D orientation guidance in total hip arthroplasty[END_REF] the present study will focus mainly on the intramedullary anatomy, with consequences on neck anteversion.

In an anatomic study of 200 cadaveric femurs, Noble et al. [START_REF] Noble | The anatomic basis of femoral component design[END_REF] defined canal flare index as the width of the canal 20 mm above the lesser trochanter divided by the width at the level of the isthmus, finding 83% normal, 9% called stovepipe (large canal) and 8% champagne-fluted (narrow canal).

Rubin et al. [START_REF] Rubin | The morphology of the proximal femur. A three-dimensional radiographic analysis[END_REF] showed the same anatomic variations of the proximal femur in the frontal plane, highlighting that a standard radiological analysis was insufficient and recommending an additional CT-scan.

Husmann et al., [START_REF] Husmann | Three-dimensional morphology of the proximal femur[END_REF] in a more recent CT-scan study, showed that the variations in shape described by Noble et al. [START_REF] Noble | The anatomic basis of femoral component design[END_REF] do not only occur in the frontal plane but also in the sagittal plane. When considering canal flare index in both planes they only found 30% of the femurs could be considered as normal.

In contrast with its frontal and sagittal shape, the geometry of the proximal femur in the horizontal plane is not well described, except for neck anteversion. [START_REF] Hackenbruch | Die idiopathische coxa antetorta (antetorsionssyndrom)[END_REF][START_REF] Haspl | Assessment of femoral neck-shaft and antetorsion angles[END_REF][START_REF] Starker | Validation of computerized tomography antetorsion angle measurement of the femur[END_REF][START_REF] Wissing | Determination of rotational defects of the femur by computer tomographic determination of the antetorsion angle of the femoral neck[END_REF][START_REF] Tönnis | Decreased acetabular anteversion and femur neck antetorsion cause pain and arthrosis. 1: statistics and clinical sequelae[END_REF] This anterior torsion of the femoral neck is defined as the angle between the posterior bicondylar plane and the axis of the femoral neck. According to Husmann et al., [START_REF] Husmann | Three-dimensional morphology of the proximal femur[END_REF] its mean value is 24.7° ± 8.7°.

Wilkinson, [START_REF] Wilkinson | Femoral anteversion in the rabbit[END_REF] and more recently Yu et al., [START_REF] Yu | Prediction of postoperative stem anteversion in Crowe type II/III developmental dysplasia of the hip on preoperative two-dimensional computed tomography[END_REF] have shown that anterior torsion does not only depend on the position of implantation of the femoral neck on the intertrochanteric region, but also on the torsion of the proximal femoral metaphysis.

Proximal femoral torsion is defined as the angle between the posterior femoral bicondylar plane and the axis of the femoral metaphysis at the level of osteotomy of the femoral neck for total hip arthroplasty (THA). According to Husmann et al., [START_REF] Husmann | Three-dimensional morphology of the proximal femur[END_REF] proximal femoral torsion, or helitorsion, has no correlation with anterior torsion of the femoral neck and shows broad individual variations between 8.3° and 44.9°, with a mean value of 24.0° ± 11.8°.

However, the choice of the level of proximal femoral torsion corresponding to the level of osteotomy of the femoral neck during hip arthroplasty does not take into account the progression of metaphyseal torsion along the proximal femur. Furthermore, this could explain why anatomic and prosthetic antetorsion may not match, as mentioned by Sendtner at al. [START_REF] Sendtner | Stem torsion in total hip replacement: CT measurements in 60 patients[END_REF] Because of the recent interest in metaphyseal fixation of cementless stems, particularly in so-called "anatomic designs", a more precise knowledge of the evolution of proximal femoral torsion seems important. This should help with the design of cementless stems in THA for various anatomies and also allow a precise adaptation of the stem to the intramedullary anatomy of each patient when needed, in order to achieve an optimal fit-and-fill. [START_REF] Callaghan | The clinical results and basic science of total hip arthroplasty with porous-coated prostheses[END_REF][START_REF] Rubin | Frictional interface micromotions and anisotropic stress distribution in a femoral total hip component[END_REF][START_REF] De Boer | Comparison of anatomic vs. straight femoral stem design in total hip replacement -femoral canal fill in vivo[END_REF] Our hypothesis was that the femoral torsion progressively changes along the proximal femoral diaphysis and metaphysis and that its progression is highly individual. The goal of this study was to determine the mean values of proximal femur torsion at different levels of the metaphysis as well as its individual differences in various types of pathologic hips found at the time of THA.

Material and methods

A total of 178 patients scheduled for cementless THA and representing various etiologies were evaluated by X-rays and CT-scans using the same protocol. The X-rays consisted of A/P pelvis, both hips A/P and profile, as well as a telemetry view. CT-scans were carried out in 5 millimetre intervals from the top of the acetabulum to the femoral isthmus, 1 slice at the knee and 1 at the foot. Because the femur was not scanned along its complete length, it was not possible to relate the level of the slices to the relative length of the femur.

Table 1 shows the number of cases analysed for each diagnosis as well as sex and age distribution.

Primary hip osteoarthritis (OA), used as reference values, is defined as osteoarthritis with coxometry values within a normal range. [START_REF] Gordenne | Results of our experience with coxometry (apropos of 104 examinations). Verification of normal angular values in the adult[END_REF] Dysplasia is defined as Wiberg 22 VCE (vertical centre-edge) angle <25°, Tschauner AC (acetabular index) angle >10° and Lequesne 23 ACE (anterior centre-edge) angle <25°. We used the expression hip dysplasia for Crowe stage I, II and III and the expression congenital dislocation of the hip for Crowe et al. [START_REF] Crowe | Total hip replacement in congenital dislocation and dysplasia of the hip[END_REF] stage I V.

A computer-assisted design program (Contouring, Symbios, Yverdon, Switzerland), was performed on CT-scan images for computer-assisted analysis. [START_REF] Husmann | Three-dimensional morphology of the proximal femur[END_REF][START_REF] Sariali | Three-dimensional analysis of the proximal anterior femoral flare and torsion. Anatomic bases for metaphyseally fixed short stems design[END_REF] The first step was to determine the axis of the posterior bicondylar plane, which was automatically reported on all images of the single series. This allowed for the measurement of the angle formed with the metaphyseal axis, represented by the long axis of an oval shape matching the inner contour of the bone at each selected level of the femur and representing the proximal femoral torsion angle (Figure 1).

After determining the midpoint of the lesser trochanter (LT) as a reference point, the levels of CT-scan images to be analysed were selected at 5 mm between 20 mm below LT and 20 mm above LT, and 1 slice at 30 mm above LT. 1 slice at the basis of the femoral neck and 1 slice at the level of the centre of the femoral head were used to measure neck torsion according to the technique described by Murphy et al. [START_REF] Murphy | Femoral anteversion[END_REF] The lowest level of measure at 20 mm below LT was chosen because most cases showed an almost round shape of the femoral canal beneath, thus not allowing a precise measure of proximal femoral torsion.

25 randomly selected cases were blinded and analysed by 2 experienced observers, twice, and 2 days apart, to verify the accuracy of the measures.

All results were recorded as angular values (degrees) with mean and extreme values as well as ± 1 SD (standard deviation) indicated.

Statistical analysis was done with Stata (StataCorp LLC, College Station, TX, USA), using the 2-sample t-test with equal variances. Significance was defined as p-value <0.05.

This study protocol was accepted by the ethical committee of the Faculty of Biology and Medicine of Lausanne University (Switzerland).

Results

A group of 178 files representing 100 men and 78 women (93 right and 85 left hips) with a mean age of 59 ± 14 years (23-84 years) were analysed. We found no significant differences between the groups in means of gender, side or age.

The 25 files which were analysed twice showed a SD of torsion angle of ±2°, not considered as significant (p > 0.05), and in accordance with similar analyses. [START_REF] Sariali | Three-dimensional hip anatomy in osteoarthritis. Analysis of the femoral offset[END_REF] Intra-and inter-observer correlation ranging from 0.95 to 0.91 was considered excellent.

The mean foot progression angle showed no statistically significant difference across all groups, meaning that no torsional leg deformity was present below the knee.

Figure 2 shows the results of mean proximal femoral torsion with maxima and minima in the different groups of pathologies, including the neck angle. Mean femoral torsion in primary OA decreased from 46.1 ± 12° at -20 mm to 19 ± 7.8° at +20 mm from LT, with important individual variations at each level. Mean anterior femoral neck torsion was 10.8 ± 8.5°, varying between 3.1° and 19.5°.

This group was divided into 2 subgroups, 1 with 56 patients <65 years and the other with 44 patients >65 years. There was no significant difference in proximal femoral torsion between the 2 groups at each measured level (p > 0.05), meaning that torsion does not vary with the age of the patient.

In the femoral head osteonecrosis group, proximal femoral torsion decreased from 46.8 ± 17.5° at -20 mm to 19.1 ± 11.7° at +20 mm and in the rheumatoid arthritis group from 50.3 ± 14.4° at -20 mm to 18.6 ± 7.2° at +20 mm.

The epiphysiolysis capitis femoris group had a proximal femoral torsion decreasing from 36.6 ± 16.8° at -20 mm to 23.6 ± 9.9° at +20 mm. In contrast with all other groups, we found an important difference of anterior torsion between the level of the femoral neck basis (mean 16.3°) and the femoral head level (mean 7.9°) explained by the epiphyseal origin of this disease.

No statistically significant difference was found between the proximal femoral torsion values of the reference group of primary OA and the groups of osteonecrosis, rheumatoid arthritis and epiphysiolysis capitis femoris (p > 0.05).

When comparing the proximal femoral torsion at the level of neck osteotomy to the ideal anterior torsion of a prosthetic femoral neck of 15°, we found that 50% of the cases were within a range of ±5° and 50% were outside this range for all pathologies. Proximal femoral torsion of the dysplasia group decreased from 58.4 ± 15.8° at -20 mm to 25.2 ± 12° at +20 mm. The mean anterior torsion of the femoral neck in this group was the same as in the reference group, with a mean value of 14.4 ± 11°.

Finally, the group of congenital dislocation of the hip had a proximal femoral torsion decreasing from 63.1 ± 17.2° at -20 mm to 34.4 ± 18.3° at +20 mm. In this group, anterior neck torsion was significantly higher than in the reference group, with a mean value of 24.8 ± 20.1° (p < 0.05).

The proximal femoral torsion in the groups of dysplasia and congenital dislocation was significantly different at each level compared to the reference group especially for congenital dislocation (p = 0.02 compared to p = 0.002).

When we compared proximal femoral torsion at the level of osteotomy of the femoral neck to an ideal anterior torsion of 15° of a prosthetic femoral neck, we only found 20% of the dysplasia and 5% of the congenital dislocation cases within a range of ±5°.

Discussion

The anatomy of the proximal femur is more sophisticated than often reported and outlined by only a few previous articles. [START_REF] Noble | The anatomic basis of femoral component design[END_REF][START_REF] Rubin | The morphology of the proximal femur. A three-dimensional radiographic analysis[END_REF][START_REF] Husmann | Three-dimensional morphology of the proximal femur[END_REF] The anatomic variations of the femur have been described in terms of length and anteversion of the femoral neck, as well as inclination (CCD angle). Intramedullary anatomy has shown large individual variations of shape, in the frontal and the sagittal planes. [START_REF] Noble | The anatomic basis of femoral component design[END_REF][START_REF] Rubin | The morphology of the proximal femur. A three-dimensional radiographic analysis[END_REF][START_REF] Husmann | Three-dimensional morphology of the proximal femur[END_REF] Proximal femoral torsion, defined as the torsion of the upper femur useful for THA, was first reported by Husmann et al. [START_REF] Husmann | Three-dimensional morphology of the proximal femur[END_REF] They only reported a value of torsion at the level of osteotomy of the femoral neck, but they did not take into account the progression of the torsion along the metaphysis. The present study has shown that torsion was located in the whole proximal femur, beginning at approximately 20 mm under the midpoint of the lesser trochanter. Our preliminary hypothesis that proximal femoral torsion changes progressively along with the proximal femoral metaphysis was verified in all studied groups of different hip diseases leading to THA.

No difference in terms of proximal femoral torsion was found in our study between younger and older patients in the group of primary OA. Noble et al. [START_REF] Noble | The effect of aging on the shape of the proximal femur[END_REF] also found no difference in male femora, but found significant differences in female femora, which may be explained by osteoporosis decreasing bone-density, possibly influencing the frontal and sagittal shape of the femur, but not affecting the horizontal plane, namely the proximal femoral torsion. In their study, Husmann et al. [START_REF] Husmann | Three-dimensional morphology of the proximal femur[END_REF] found no significant difference between the mean value of proximal femoral torsion (24.0° ± 11.8°) and the mean value of anterior torsion of the neck (24.7° ± 8.7°) in patients with primary OA of the hip, despite broad variation of proximal femoral torsion between 8.3° and 44.9°. In our study, the mean value of anterior torsion of the neck in primary OA was 10.3° ± 8.5° and significantly different (p < 0.05) compared to the proximal femoral torsion at 15 millimetres above the midpoint of the lesser trochanter (approximate level of osteotomy during THA). The same finding was true for all groups of diagnoses.

No significant difference of proximal femoral torsion could be found at any level between the reference group of primary OA and the groups of aseptic osteonecrosis of the femoral head, rheumatoid arthritis and epiphysiolysis capitis femoris. This finding is explained by the epiphyseal or articular origin of the disease, which does not affect femoral metaphysis. However, there were important individual differences of torsion at each level within all these groups. This finding is important because it shows that a femur not only differs from 1 patient to the other in the frontal and the sagittal planes as described by Noble et al. [START_REF] Noble | The anatomic basis of femoral component design[END_REF] and Husmann et al. [START_REF] Husmann | Three-dimensional morphology of the proximal femur[END_REF] but also in the horizontal plane. This adds 1 component to the 3-dimensional anatomy of the femur which should be taken into account when planning or designing femoral stems for THA.

Significant differences of proximal femoral torsion were found at each level between the groups of dysplasia or congenital dislocation of the hip and the reference group of primary osteoarthritis. This difference is explained by the congenital origin of the disease as shown by Tönnis and Heinecke [START_REF] Tönnis | Decreased acetabular anteversion and femur neck antetorsion cause pain and arthrosis. 2: Etiology, diagnosis and therapy[END_REF] and Wilkinson, [START_REF] Wilkinson | Experimental bone growth[END_REF] attributed to the different rotational postures of the foetus, thus affecting the rotation of the whole proximal femur during its development.

The knowledge of the decrease of proximal femoral torsion, from metaphysis to the neck, is very important for the design of a cementless femoral stem. Indeed, the literature shows that the long-term results of cementless hip stems are related to an optimal proximal fit-and-fill to achieve primary and secondary stability with good bone ingrowth. [START_REF] Callaghan | The clinical results and basic science of total hip arthroplasty with porous-coated prostheses[END_REF][START_REF] Rubin | Frictional interface micromotions and anisotropic stress distribution in a femoral total hip component[END_REF][START_REF] Hua | Relative motion of hip stems under load. An in vitro study of symmetrical, asymmetrical, and custom asymmetrical designs[END_REF][START_REF] Robertson | Improving the fit of press-fit hip stems[END_REF][START_REF] Walker | Design and fabrication of cementless hip stems[END_REF] With a straight femoral stem design it is difficult to optimally fit-and-fill the metaphysis because of the variation of proximal femoral torsion depending on the metaphyseal level (Figure 3). Furthermore, this design may induce some peak stresses at the edges of the prosthesis where all loads are transmitted to the bone. [START_REF] Laine | The effects of cementless femoral stem shape and proximal surface texture on 'fit-and-fill' characteristics and on bone remodeling[END_REF] So-called "anatomic" designs have been developed to allow better adaptation of the prosthesis to the intramedullary anatomy. These designs are optimally adapted to cases respecting mean anatomy at each level in the frontal and sagittal planes. As shown in our study, proximal femoral torsion varies between patients within a similar diagnostic group and varies even more in groups of hip dysplasia and congenital dislocation of the hip. Therefore, a straight stem design may achieve optimal fit-and-fill in only 50% of patients, taking into account the optimal anterior torsion of the femoral neck of 15° ± 5° to achieve a stable prosthesis. [START_REF] Herrlin | Femoral anteversion and restricted range of motion in total hip prostheses[END_REF][START_REF] Herrlin | Position, orientation and component interaction in dislocation of the total hip prosthesis[END_REF] Without correction of the orientation of the prosthetic neck, a so-called anatomic stem will achieve an anterior torsion between 10° and 20° in only 50% of the cases in the groups of primary osteoarthritis, aseptic osteonecrosis, rheumatoid arthritis and epiphysiolysis capitis femoris. In the other 50%, if the femoral stem rotates during the implantation to adapt itself to the proximal femoral torsion, this can induce a malrotation of the leg leading to gait problems if the foot is turned inside or outside, or more importantly, an instability of the hip which can lead to dislocation (Figure 4). In cases Figure 3. If a rectangular stem is not adapted to proximal femoral torsion (middle green line without arrow) but implanted so as to achieve the desired anterior torsion of the femoral neck (lower purple arrowed line), the edges of the implant will induce peak loads at the femoral cortex. Furthermore, the size of the implant must be decreased to adapt to the transverse shape of the medullary canal. of dysplasia and congenital dislocation of the hip, the number of patients achieving an optimal fitting with an anterior torsion of the neck between 10° and 20° would be decreased to 20% and 5% respectively, which correlates with the findings of Sugano et al. [START_REF] Sugano | The morphology of the femur in developmental dysplasia of the hip[END_REF] Several previous articles have described techniques for correcting torsion of the femur in regards to femoral neck anterior torsion, [START_REF] Becker | Double-chevron subtrochanteric shortening derotational femoral osteotomy combined with total hip arthroplasty for the treatment of complete congenital dislocation of the hip in the adult. Preliminary report and description of a new surgical technique[END_REF][START_REF] Yasgur | Subtrochanteric femoral shortening osteotomy in total hip arthroplasty for high-riding developmental dislocation of the hip[END_REF][START_REF] Zadeh | Uncemented total hip arthroplasty with subtrochanteric derotational osteotomy for severe femoral anteversion[END_REF][START_REF] Huo | Oblique femoral osteotomy in cementless total hip arthroplasty. Prospective consecutive series with a 3-year minimum follow-up period[END_REF] such as cementing of the femoral stem, the cement acting as "fit-and-fill" between prosthesis and bone. Other techniques including prosthesis undersizing or subtrochanteric femoral osteotomy were also described with poor mid-to long-term results and high morbidity. [START_REF] Hartofilakidis | Treatment of high dislocation of the hip in adults with total hip arthroplasty. Operative technique and long-term clinical results[END_REF][START_REF] Huo | Cementless total hip replacement in patients with developmental dysplasia of the hip[END_REF] Another alternative is a conical prosthesis, influenced by neither proximal femoral torsion nor anterior torsion of the neck. However, this does not allow an optimal fit-and-fill of the metaphysis, even if medium term results in dysplastic patients are satisfactory. [START_REF] Cherubino | Conus" uncemented stem in developmental hip dysplasia[END_REF] Therefore, if a cementless hip prosthesis is to be used, we believe that the better way to simultaneously obtain an optimal proximal fit-and-fill adapted to each proximal femoral torsion and to achieve an ideal anterior torsion of 15° ± 5° of the femoral neck is to plan every single patient THA in 3 dimensions based on CT scans. A precise analysis of the torsional anatomy of each individual femur allows the determination of the single best femoral stem for each case, both intramedullary and extramedullary. [START_REF] Sariali | Accuracy of reconstruction of the hip using computerised three-dimensional pre-operative planning and a cementless modular neck[END_REF][START_REF] Wegrzyn | The tridimensional geometry of the proximal femur should determine the design of cementless femoral stem in total hip arthroplasty[END_REF] It will also indicate those cases where the torsion of the proximal femoral metaphysis does not allow us to simultaneously achieve both a perfect fit-and-fill and anterior torsion (Figure 5). This is the case in dysplasia (80%) and congenital dislocation of the hip (95%), but also in approximately 50% of the patients with other diagnoses. A modular stem could be an alternative, adapting the orientation of the stem to the metaphyseal torsion, and correcting the anterior torsion to its optimal angulation. However, this adaptation is often limited to a few degrees and the modularity may also introduce potential metal ion problems. In cases where no optimal adaptation between proximal femoral torsion and anterior torsion can be found, a custom femoral stem may be an attractive alternative in order to offer the patient a femoral stem with the most optimal correction and bony adaptation. [START_REF] Argenson | Anatomy of the dysplastic hip and consequences for total hip arthroplasty[END_REF][START_REF] Argenson | Threedimensional anatomy of the hip in osteoarthritis after developmental dysplasia[END_REF][START_REF] Wettstein | Threedimensional computed cementless custom femoral stems in young patients: midterm followup[END_REF][START_REF] Tsiampas | Custom-made femoral implants in total hip arthroplasty due to congenital disease of the hip: a review[END_REF] The limitations of this study include the small number of patients analysed and the absence of measurements on the whole femur. However, the main portion affected by the torsion of the femur at the time of THA is located on the proximal metaphysis, which is covered in our study. We believe this series represents a significant contribution to anatomic knowledge of the proximal femoral metaphyseal torsion in various aetiologies leading to THA.

The knowledge of proximal femoral torsion, its values and variations, are of tremendous importance to the surgeon who believes in the principles of fit-and-fill. [START_REF] Hua | Relative motion of hip stems under load. An in vitro study of symmetrical, asymmetrical, and custom asymmetrical designs[END_REF][START_REF] Robertson | Improving the fit of press-fit hip stems[END_REF][START_REF] Walker | Design and fabrication of cementless hip stems[END_REF] As proximal femoral torsion can only be assessed by CT scan, we suggest that, ideally, each patient with a high life expectancy or suspected dysplasia and who is scheduled for a cementless THA, may benefit from 3-dimensionnal computer assisted planning with the goal of a perfect intramedullary adaptation and anatomic extramedullary reconstruction. We also believe the results of the present study could help in the design of cementless stems in THA for various anatomies. This can be considered as one further step in optimising the success rate of cementless total hip arthroplasty. In patients with an increased proximal femoral torsion (middle green line without arrow), if the goal is to achieve optimal adaptation of the stem to the intramedullary shape of the bone without compromising femoral neck anterior torsion (lower purple arrowed line), a modular or custom stem should be considered.

Figure 1 .

 1 Figure 1. Measurement of anterior torsion: (a) at the level of the femoral neck (N) and proximal femoral torsion and (b) at the level of the proximal femoral metaphysis (F). The oval shape helps measuring the axis of the metaphysis.

Figure 2 .

 2 Figure 2. Mean, minimal and maximal femoral torsion at several levels in all diagnostic groups.

Figure 4 .

 4 Figure 4. A stem which is implanted according to an increased proximal femoral torsion (middle green line without arrow) will induce an increased femoral neck anterior torsion (lower purple arrowed line).

Figure 5 .

 5 Figure 5.In patients with an increased proximal femoral torsion (middle green line without arrow), if the goal is to achieve optimal adaptation of the stem to the intramedullary shape of the bone without compromising femoral neck anterior torsion (lower purple arrowed line), a modular or custom stem should be considered.

Table 1 .

 1 Distribution of gender, side and age according to diagnosis.

	Diagnosis	Gender	Side	Mean age (years)
	Primary osteoarthritis	55 men, 45 women	52 right, 48 left	60.5 ± 12.5 (30-84)
	Dysplasia	6 men, 14 women	12 right, 8 left	53.9 ± 17.2 (23-78)
	Congenital dislocation of the hip	6 men, 14 women	11 right, 9 left	57.8 ± 13.9 (27-78)
	Aseptic osteonecrosis of femoral head	15 men, 5 women	9 right, 11 left	55.4 ± 16.1 (32-80)
	Rheumatoid polyarthritis			

men, 4 women

right, 3 left 63.5 ± 11.3 (47-77) Epiphysiolysis capitis femoris 6 men, 3 women 5 right, 4 left 55.3 ± 12.7 (35-70)
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