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Introduction

Fused-hip conversion to total hip arthroplasty (THA) provides reasonable results, improving function and reducing pain [START_REF] Jain | Arthrodesis of the hip and conversion to total hip arthroplasty: a systematic review[END_REF][START_REF] Joshi | Conversion of a fused hip to total hip arthroplasty[END_REF][START_REF] Lustig | Total hip arthroplasty after hip arthrodesis performed for septic arthritis[END_REF]. However, the overall success and functional improvement following this procedure remain controversial compared with a conventional THA [START_REF] Joshi | Conversion of a fused hip to total hip arthroplasty[END_REF][START_REF] Kilgus | Joint replacement for ankylosed hips[END_REF][START_REF] Fernandez-Fairen | Is total hip arthroplasty after hip arthrodesis as good as primary arthroplasty?[END_REF][START_REF] Richards | Conversion of hip arthrodesis to total hip arthroplasty: survivorship and clinical outcome[END_REF]. The procedure remains technically demanding and is associated with a high complication rate [START_REF] Kilgus | Joint replacement for ankylosed hips[END_REF][START_REF] Kreder | A population study in the province of Ontario of the complications after conversion of hip or knee arthrodesis to total joint replacement[END_REF][START_REF] Strathy | Total hip arthroplasty in the ankylosed hip. A ten-year follow-up[END_REF]. Previous studies analysed factors that affected post-operative outcomes [START_REF] Schuh | Results and experiences of conversion of hip arthrodesis[END_REF][START_REF] Morsi | Total hip arthroplasty for fused hips; planning and techniques[END_REF][START_REF] Reikerås | Total hip arthroplasty for arthrodesed hips. 5-to 13-year results[END_REF] and focused on the results of cemented femoral fixation, with survival rate without failure ranging from 74 to 96% at 10 years [START_REF] Joshi | Conversion of a fused hip to total hip arthroplasty[END_REF][START_REF] Hamadouche | Total hip arthroplasty for the treatment of ankylosed hips : a five to twenty-one-year follow-up study[END_REF]. However, no study reported specifically results of cementless fixation in this specific indication. We previously reported the results of 3D, individually designed cementless stems for patient with abnormal anatomy and/or high functional demand [START_REF] Flecher | Custom cementless stem improves hip function in young patients at 15-year followup[END_REF][START_REF] Flecher | Threedimensional custom-designed cementless femoral stem for osteoarthritis secondary to congenital dislocation of the hip[END_REF][START_REF] Flecher | Cementless total hip arthroplasty using custom stem and reinforcement ring in hip osteoarthritis following developmental dysplasia[END_REF]. It was our hypothesis that custom cementless stems may be an interesting solution to address the particular anatomical features of fused hip. Therefore, we aimed to analyse:

1. Three-dimensional anatomy of the fused hip based on preoperative computed tomography (CT) scan 2. Functional outcomes based on Harris Hip Score (HHS) and Hip Disability and Osteoarthritis Outcome Score (HOOS)

Modifications of hip anatomy based on post-operative standardised radiography 4. Complication rate and long-term survivorship based on

Kaplan-Meier analysis

Materials and methods

After local ethic committee approval, we retrospectively identified in a prospectively collected database, 23 hips (23 patients; 13 men and ten women) who underwent conversion from fused hip to THA with a custom femoral implant [titanium (Ti) alloy, hydroxyapatite (HA)-coated stem; 3D CT scan based] between January 1992 and December 2005. Mean patient age was 49 ± 9 years (28-69) and body mass index (BMI) 25 ± kg/m 2 [START_REF] Postel | Replacement of a failed total hip prosthesis[END_REF][START_REF] Gruen | BModes of failure^ of cemented stem-type femoral components: a radiographic analysis of loosening[END_REF][START_REF] Engh | Roentgenographic assessment of the biologic fixation of porous-surfaced femoral components[END_REF][START_REF] Brooker | Ectopic ossification following total hip replacement. Incidence and a method of classification[END_REF][START_REF] Bland | Survival probabilities (the Kaplan-Meier method)[END_REF][START_REF] Hardinge | Conversion of hip fusion to Charnley low-friction arthroplasty[END_REF][START_REF] Rajaratnam | Long term results of cementless total hip replacement for reversal of hip ankylosis[END_REF][START_REF] Peterson | Hip arthroplasty after previous arthrodesis[END_REF][START_REF] Kim | Total hip arthroplasty for the treatment of osseous ankylosed hips[END_REF][START_REF] Rittmeister | Hip and knee replacement after longstanding hip arthrodesis[END_REF][START_REF] Sirikonda | Role of hip arthrodesis in current practice: long term results following conversion to total hip arthroplasty[END_REF][START_REF] Schäfer | Total hip arthroplasty after arthrodesis of the hip joint[END_REF][START_REF] Villanueva | Conversion of arthrodesis to Total hip arthroplasty: clinical outcome, complications, and prognostic factors of 21 consecutive cases[END_REF][START_REF] Jauregui | Hip fusion takedown to a total hip arthroplasty-is it worth it? A systematic review[END_REF][START_REF] Besser | A muscle transfer to replace absent abductors in the conversion of a fused hip to a total hip arthroplasty[END_REF]. Mean time from fusion to THA was 32 ± 8 years (7-56). The initial indication for fusion included 13 infections (11 tuberculosis) with five spontaneous and eight surgical fusions, six post-traumatic, (of which three were surgical), three congenital dislocations of the hip (all surgical fusions), and one sequelae of Legg-Perthes-Calve disease. Thirteen patients (55%) had undergone at least one previous hip surgery. Six of those had retained hardware (four with screws between the former femoral head and acetabulum, and two with a plate). At the time of surgery, 13 patients (55%) presented with back pain: three with a fixed scoliosis, 15 (65%) with knee pain (nine ipsilateral, four bilateral, two contralateral) and four (17%) from contralateral hip pain. Before surgery, all patients underwent X-rays and CT scan for prosthesis design. The radiographic analysis included pelvic anteroposterior (AP) and lateral views of both hips and long-axis X-rays of both lower limbs. The AP view allowed the surgeon to choose frontal femoral offset targeting contralateral offset. In case of an abnormal contralateral hip, an abductor level ratio of 0.5 according to Amstutz [START_REF] Amstutz | Total joint replacement for ankylosed hips. Indications, technique, and preliminary results[END_REF] was set. Leg-length discrepancies were evaluated on long-axis X-rays to equalise leg length during THA. Pre-operative CT scan allowed 3D anatomy evaluation and implant design according to a previously validated and published method [START_REF] Flecher | Custom cementless stem improves hip function in young patients at 15-year followup[END_REF][START_REF] Flecher | Threedimensional custom-designed cementless femoral stem for osteoarthritis secondary to congenital dislocation of the hip[END_REF]. Two professional engineers analysed all CT scans using dedicated software, including artifact elimination from retained hardware that did not interfere with the process. Implant technical specifications were determined based on CT scan analysis to restore extramedullary parameters (lower-limb discrepancy, femoral offset, femoral neck version) and ensure primary implant stability.

All operations were performed through an anterolateral Watson-Jones approach with the patient in a supine position. A trochanteric osteotomy was performed when the preoperative CT scan showed a posterior location of the greater trochanter (related to an excessive version of the upper femur) or when tension of the abductor muscles was considered in-sufficient (nine cases; 37%). The same hemispheric Ti alloy

) uncemented
HA-coated cup (Hilock, Symbios®, Switzerland) was planned for all cases. Due to insufficient bone coverage, revision implants with a hook in the obturator foramen and superolateral screws were used in four cases (17%: Hilock rev, Symbios®, Switzerland). No bone grafting of the acetabulum was required. The medullary canal was prepared with a smooth, dedicated custom broach, which exactly mimics the shape of the final stem. Then, an uncemented custom Ti alloy HA-coated stem (Symbios®, Switzerland) was inserted, fitting the intramedullary proximal femoral anatomy and accommodating neck offset to the new centre of the joint for patient according to the 3D CT-based pre-operative planning [START_REF] Bland | Survival probabilities (the Kaplan-Meier method)[END_REF]. Figure 1a-e presents pre-operative radiograph/planning and postoperative imaging of a 45year-old female patient with left hip pain secondary to a tuberculosis-related hip fusion.

Post-operative analysis

All patients were evaluated at three months, one year, three years and every five years. Mean follow-up was 15 [START_REF] Schuh | Results and experiences of conversion of hip arthrodesis[END_REF][START_REF] Morsi | Total hip arthroplasty for fused hips; planning and techniques[END_REF][START_REF] Reikerås | Total hip arthroplasty for arthrodesed hips. 5-to 13-year results[END_REF][START_REF] Hamadouche | Total hip arthroplasty for the treatment of ankylosed hips : a five to twenty-one-year follow-up study[END_REF][START_REF] Flecher | Custom cementless stem improves hip function in young patients at 15-year followup[END_REF][START_REF] Flecher | Threedimensional custom-designed cementless femoral stem for osteoarthritis secondary to congenital dislocation of the hip[END_REF][START_REF] Flecher | Cementless total hip arthroplasty using custom stem and reinforcement ring in hip osteoarthritis following developmental dysplasia[END_REF][START_REF] Amstutz | Total joint replacement for ankylosed hips. Indications, technique, and preliminary results[END_REF][START_REF] Harris | Traumatic arthritis of the hip after dislocation and acetabular fractures: treatment by mold arthroplasty. An endresult study using a new method of result evaluation[END_REF][START_REF] Nilsdotter | Hip disability and osteoarthritis outcome score (HOOS)-validity and responsiveness in total hip replacement[END_REF][START_REF] Postel | Replacement of a failed total hip prosthesis[END_REF][START_REF] Gruen | BModes of failure^ of cemented stem-type femoral components: a radiographic analysis of loosening[END_REF][START_REF] Engh | Roentgenographic assessment of the biologic fixation of porous-surfaced femoral components[END_REF][START_REF] Brooker | Ectopic ossification following total hip replacement. Incidence and a method of classification[END_REF] years. The patients were evaluated pre-operatively using HHS [START_REF] Harris | Traumatic arthritis of the hip after dislocation and acetabular fractures: treatment by mold arthroplasty. An endresult study using a new method of result evaluation[END_REF] and post-operatively using HHS and HOOS [START_REF] Nilsdotter | Hip disability and osteoarthritis outcome score (HOOS)-validity and responsiveness in total hip replacement[END_REF]. Range of motion (ROM) was evaluated with particular care. Abductor strength was evaluated using a standard scale for manual muscle testing (from 0 to 5 points) after conversion. Evaluation of impact of THA on back, knee or contralateral hip pain was recorded. Complications including dislocation, infection or nerve palsy were recorded.

Radiographic post-operative evaluation was performed on AP views of the hip and pelvis and on a true lateral view of the hip. The first post-operative radiograph was then used as a baseline from which subsequent radiographs were interpreted. Leg-length discrepancy was assessed according to Postel [START_REF] Postel | Replacement of a failed total hip prosthesis[END_REF]. Stem osseointegration was analysed according to the seven zones described by Gruen [START_REF] Gruen | BModes of failure^ of cemented stem-type femoral components: a radiographic analysis of loosening[END_REF] and the corresponding seven zones on the lateral radiograph. Progressive radiolucencies, or radiolucencies > 2 mm wide and signs of osteolysis were recorded. Femoral component stability was evaluated by the criteria of Engh et al. [START_REF] Engh | Roentgenographic assessment of the biologic fixation of porous-surfaced femoral components[END_REF]. We considered a stem loose if subsidence was > 2 mm or if the angular position of the stem shifted > 2°. Ossifications were analysed and classified ac-cording to Brooker classification [START_REF] Brooker | Ectopic ossification following total hip replacement. Incidence and a method of classification[END_REF].

Statistical analysis

We described parameters of interest using means and standard deviations (SD) or medians and ranges for continuous vari-ables (age, BMI, HHS, HOOS, postoperative leg lengths) and counts (%) for categorical variables (gender, side, satisfaction score, radiolucencies, osteolysis). The influence of time from fusion, previous surgery and demographic parameters on post-operative outcomes has been analysed in a multivariate model. We performed a 15-year survival analysis using the Kaplan-Meier technique [START_REF] Bland | Survival probabilities (the Kaplan-Meier method)[END_REF] with 95% confidence intervals (CI) considering revision for any reason or radiographic loosening as the end point. Analysis was performed using SPSS software (Version 12; SPSS Inc., Chicago, IL, USA). All calculations assumed two-tailed tests.

Results

Pre-operative radiographic and CT scan analysis

According to the radiographic analysis, the recommended lengthening to equalise limb length was 21 ± 12 mm (-5 to +50 mm). The necessary lateral correction (offset) ranged from -12 to 24 mm. Anteversion evaluated on CT scan averaged 17 ± 11° (-29° to 80°); therefore, the necessary correction in the prosthetic neck to restore the desired neck anteversion (15°) averaged -2 ± 10° (-65 to 46°). HHS improved from 59 (40-84) to 89 (75-100) points (p < 0.0001). HOOS results are presented in Fig. 2. Twenty-one patients (91%) were pain free, and three (9%) had occasional pain. Back pain decreased in eight patients (62% with pre-operative back pain). Knee pain decreased in eight patients (42% with preoperative knee pain) and increased in seven (40% with preoperative knee pain) that further required a knee arthroplasty. Conversely, contralateral hip pain decreased in only one of four (25%) patients with pre-operative contralateral hip pain. ROM analysis and post-operative hip function are presented in Table 1.

In our multivariate model, previous surgery and time from fusion did not influence ROM (respectively, p = 0.12 and p = 0.18) or post-operative limping (respectively, p = 0.12 and p = 0.18).

Post-operative radiographic analysis

The mean leg-length discrepancy was 7.8 ± 2.3 mm (0-12 mm). Eighteen patients (78%) had a discrepancy < 5 mm. The abductor lever arm ratio averaged 0.61 ± 0.12 (0.5-0.7), with all patients having a ratio > 0.5. Three ossifications (13%) were observed (two grade 1 and one grade 3) according to Brooker [START_REF] Brooker | Ectopic ossification following total hip replacement. Incidence and a method of classification[END_REF]. One hip (4%) exhibited osteolysis in zone 7 according to Gruen [START_REF] Gruen | BModes of failure^ of cemented stem-type femoral components: a radiographic analysis of loosening[END_REF]. No radiolucency was recorded.

Complications and survival

No intra-operative complications occurred. One early infection occurred and was treated by early lavage-debridement without implant revision. No dislocation occurred. One zirconia head fracture (4%) occurred and required liner and femoral head exchange with components retained. One aseptic stem loosening was observed at 11 years. The Kaplan-Meier 

Discussion

While some authors described conversion of hip fusion to THA as a satisfactory procedure [START_REF] Joshi | Conversion of a fused hip to total hip arthroplasty[END_REF][START_REF] Hardinge | Conversion of hip fusion to Charnley low-friction arthroplasty[END_REF][START_REF] Rajaratnam | Long term results of cementless total hip replacement for reversal of hip ankylosis[END_REF], others found that ROM, muscle strength, persistence of limp and need for assistive walking aids are less satisfactory than in primary conventional THA [START_REF] Richards | Conversion of hip arthrodesis to total hip arthroplasty: survivorship and clinical outcome[END_REF][START_REF] Reikerås | Total hip arthroplasty for arthrodesed hips. 5-to 13-year results[END_REF][START_REF] Peterson | Hip arthroplasty after previous arthrodesis[END_REF]. It was our hypothesis that custom cementless stems may be an interesting solution to address the particular anatomical features of fused hip, allowing uncemented fixation in extreme anatomical abnormalities. Limited information is available for the surgeon regarding the femoral anatomy of fused hips. However, it could be useful to recognise the femoral abnormalities to anticipate the type of components to use [START_REF] Morsi | Total hip arthroplasty for fused hips; planning and techniques[END_REF][START_REF] Kim | Total hip arthroplasty for the treatment of osseous ankylosed hips[END_REF]. Kim et al. [START_REF] Kim | Total hip arthroplasty for the treatment of osseous ankylosed hips[END_REF] reported the use of cementless THA in patients with limited anatomic deformities and relatively normal-sized acetabula, whereas cemented THA were performed in patients with more severe anatomical deformities and small femoral canals.

The effectiveness of THA after hip fusion on pain has been shown by several studies. Kim et al. [START_REF] Kim | Total hip arthroplasty for the treatment of osseous ankylosed hips[END_REF] stated that 81 of 86 patients (94%) had complete or nearly complete relief of back pain post-operatively and that 28 of 38 patients (74%) had complete or nearly complete relief of knee pain post-operatively. This corroborates with our results, since back pain decreased in 62% of patients and knee pain in 42%. Regarding pain and function in the surgically treated hip: the literature shows that 79-85% of hips were pain free or with minimal pain [START_REF] Jain | Arthrodesis of the hip and conversion to total hip arthroplasty: a systematic review[END_REF][START_REF] Joshi | Conversion of a fused hip to total hip arthroplasty[END_REF][START_REF] Lustig | Total hip arthroplasty after hip arthrodesis performed for septic arthritis[END_REF]. In our study, pain relief was obtained for 91% of hips, with a possible role of optimal femoral offset, hip versions and leg-length restoration allowed by our individual prosthetic design. Overall function of the operated hip and walking possibilities improved after conversion [START_REF] Rajaratnam | Long term results of cementless total hip replacement for reversal of hip ankylosis[END_REF][START_REF] Rittmeister | Hip and knee replacement after longstanding hip arthrodesis[END_REF], reaching a global HHS comparable with primary THA for overall indications. Thus, if pain relief and overall function represent the main goals of this procedure, the satisfaction rate for patients undergoing those procedure are not perfect [START_REF] Jain | Arthrodesis of the hip and conversion to total hip arthroplasty: a systematic review[END_REF][START_REF] Richards | Conversion of hip arthrodesis to total hip arthroplasty: survivorship and clinical outcome[END_REF][START_REF] Strathy | Total hip arthroplasty in the ankylosed hip. A ten-year follow-up[END_REF][START_REF] Morsi | Total hip arthroplasty for fused hips; planning and techniques[END_REF][START_REF] Sirikonda | Role of hip arthrodesis in current practice: long term results following conversion to total hip arthroplasty[END_REF]. Amstutz and Sakai [START_REF] Amstutz | Total joint replacement for ankylosed hips. Indications, technique, and preliminary results[END_REF] in an earlier report noted that function restoration (ROM, leg length and limp correction) was worse than those of conventional primary THA. Richards et al. [START_REF] Richards | Conversion of hip arthrodesis to total hip arthroplasty: survivorship and clinical outcome[END_REF] confirmed lower satisfaction scores in their fused patients compared with more standard indications ROM may be significantly improved, reaching 79% good to excellent, or obtaining an average post-operative hip flexion between 70 and 102° [START_REF] Lustig | Total hip arthroplasty after hip arthrodesis performed for septic arthritis[END_REF][START_REF] Morsi | Total hip arthroplasty for fused hips; planning and techniques[END_REF][START_REF] Rajaratnam | Long term results of cementless total hip replacement for reversal of hip ankylosis[END_REF][START_REF] Sirikonda | Role of hip arthrodesis in current practice: long term results following conversion to total hip arthroplasty[END_REF]. In our study, flexion averaged 88°, with 79% of patients having flexion > 70°. No relationship was found between post-operative flexion and presence of previous surgeries or time from fusion. Postoperative strength of the abductor is probably multifactorial in this population: in a series of 15 patients, Schafer et al. [START_REF] Schäfer | Total hip arthroplasty after arthrodesis of the hip joint[END_REF] found the post-operative Trendelenburg sign to be moderate to severe in seven (47%). In our study, eight patients (12.5%) had a post-operative Trendelenburg sign, and strength of the abductor was graded as 5/5 or 4/5 in 21 patients (87.5%). In the study of Fernandez et al. [START_REF] Fernandez-Fairen | Is total hip arthroplasty after hip arthrodesis as good as primary arthroplasty?[END_REF], none was graded as 5/5, and 30 patients were graded 4/5 (62%). This was significantly different compared with a primary THA control group, who presented better abductor muscle strength (5/5 in ten patients, 4/5 in 23). Eighteen patients (37%) had a positive Trendelenburg sign in their study. We hypothesised that individual restoration of both femoral offset and anteversion, with respect to lower limb equalisation, may positively influence our good results on muscle strength.

In our series, pre-operative CT-scan-based implants allowed a cementless fixation in all cases; recommended lengthening ranged from -5 to +50 mm, lateral offset correction from -12 to 24 mm and the necessary correction in the prosthetic neck to restore the desired normal neck anteversion from -65 to 44°. Post-operative complications were not rare (26%) and included three heterotopic ossifications, one deep infection, one zirconium head fracture and one aseptic loosening. Conversely, the rate of intra-operative complication was very low; e.g., no intra-operative fracture was observed. This is in contradiction with recent literature results [START_REF] Villanueva | Conversion of arthrodesis to Total hip arthroplasty: clinical outcome, complications, and prognostic factors of 21 consecutive cases[END_REF][START_REF] Jauregui | Hip fusion takedown to a total hip arthroplasty-is it worth it? A systematic review[END_REF], and we hypothesise that the use of custom prothesis designed to fit perfectly with intramedullary anatomy may explain those differences.

Few data are available on mid-to long-term results of cementless THA for hip fusion in the literature, long-term results being mostly available with cemented techniques [START_REF] Besser | A muscle transfer to replace absent abductors in the conversion of a fused hip to a total hip arthroplasty[END_REF][START_REF] Sochart | Long-term results of total hip replacement in young patients who had ankylosing spondylitis. Eighteen to thirty-year results with survivorship analysis[END_REF]. Survival of fusion takedown THAs ranges from 74% to 96% at ten years [START_REF] Joshi | Conversion of a fused hip to total hip arthroplasty[END_REF][START_REF] Richards | Conversion of hip arthrodesis to total hip arthroplasty: survivorship and clinical outcome[END_REF][START_REF] Morsi | Total hip arthroplasty for fused hips; planning and techniques[END_REF]] and 73% at 26 years [START_REF] Joshi | Conversion of a fused hip to total hip arthroplasty[END_REF]. Sochart and Porter [START_REF] Sochart | Long-term results of total hip replacement in young patients who had ankylosing spondylitis. Eighteen to thirty-year results with survivorship analysis[END_REF] reported good long-term results of Charnley total hip replacement in patients with spontaneous fusion by ankylosing spondylitis. In their series, the probability that both components would survive was 91% at ten years, 73% at 20 years, and 70% at 30 years [START_REF] Jauregui | Hip fusion takedown to a total hip arthroplasty-is it worth it? A systematic review[END_REF]. However, in two reports at 7- [START_REF] Kilgus | Joint replacement for ankylosed hips[END_REF] and ten year [START_REF] Strathy | Total hip arthroplasty in the ankylosed hip. A ten-year follow-up[END_REF] follow-up, the rates of failure were high, particularly in younger patients and in patients who had one or more previous operations. Considering only aseptic loosening as an endpoint, survival of this cementless custom stem was 95.6% (CI 92.4-98.8) at 15 years, comparing favourably with the literature [START_REF] Joshi | Conversion of a fused hip to total hip arthroplasty[END_REF][START_REF] Kilgus | Joint replacement for ankylosed hips[END_REF][START_REF] Richards | Conversion of hip arthrodesis to total hip arthroplasty: survivorship and clinical outcome[END_REF][START_REF] Schäfer | Total hip arthroplasty after arthrodesis of the hip joint[END_REF]. Our results were not influenced by the nature of arthrodesis, conversely to the conclusion of Strathy and Fitzgerald [START_REF] Strathy | Total hip arthroplasty in the ankylosed hip. A ten-year follow-up[END_REF] in 80 patients, at a mean ten year follow-up. With a failure rate of 26%, they concluded that spontaneous arthrodesis had a better prognosis for longevity of the arthroplasty and higher hip scores. They also found an inverse relationship between failure rate and duration of arthrodesis. Patient age at the time of arthrodesis was another factor that influenced the results of conversion to arthroplasty. Patients > 50 years presented a lower failure rate and a better survivorship. Their findings were partly corroborated by Peterson et al. [START_REF] Peterson | Hip arthroplasty after previous arthrodesis[END_REF]. Thus, it would appear that lower age and longer interval between arthrodesis and arthroplasty have a substantially negative impact on long-term implant survival. These results have not been corroborated by our study, potentially due to the limited number of patients.

The limitations of this study include lack of control group to directly compare functional results with those of patients operated upon for primary osteoarthritis (OA) or dysplastic development of the hip. Secondly, the retrospective design of our series exposed our results to methodological bias, such as evaluation bias. Thirdly, the number of patient is low; however, this series represents a 13-year continuous inclusion period of a high-volume institution without a patient lost to follow-up.

The results of our study supported our hypothesis that custom cementless stems may be an interesting solution to address the particular anatomical features of fused hip at the time of THA, with an excellent survival rate at 15 years.
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Fig. 1

 1 Fig. 1 a-e Pre-operative radiographs/planning, and post-operative imaging of a 45-year-old female patient with left hip pain secondary to a left tuberculosis-related hip fusion a Pre-operative pelvic anteroposterior (AP) view of a left fused hip scheduled for total hip arthroplasty (THA), b Pre-operative planning showing the distance to be respected intra-operatively to restore hip anatomy. c Superimposing the three computed tomography (CT) views of the osteotomy level

Fig. 2

 2 Fig. 2 Results of last follow-up Hip Disability and Osteoarthritis Outcome Score (HOOS) analysis
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Table 1

 1 Post-operative range of motion and muscular evaluation

	Post-operative evaluation
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