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[bookmark: _GoBack]Background: Direct anterior approach (DAA) was introduced have many benefits including improved pain relief, shorter faster rehabilitation and shorter hospital stay and lower dislocation rate than posterior approach. Some criticized long learning curve and intraoperative fluoroscopy. We converted anterolateral approach (ALA) to converted DAA in primary total hip arthroplasty (THA). Purpose of this study, we studies DAA have any clinical benefit over ALA. 
Methods: Total 104 hips were followed. Mean age was 54.44 ±13.26 in DAA and 56.28 ± 12.43 in ALA and minimum follow-up was more than two years. DAA was underwent on regular table. All components were cementless cup and short stem in DAA (n=52) and in ALA (n=52). We evaluated anteversion, inclination of cup, axis, anteversion of femoral stem and leg length discrepancy (LLD), operation time, blood loss (Hct) and hospital stay. Early postoperative walking level was evaluated with walking aids and hip disability and osteoarthritis outcome score (HOOS) at 6 and 12 weeks. Clinical results were evaluated with Harris Hip Score (HHS) at six month, one and two year after surgery. In all tests, multivariate logistic analysis were performed and P value less than 0.05 was considered statistically significant 
Results: The DAA group showed anatomical acetabular cup anteversion (16.74±3.91 vs 20.18 ±4.91, P=0.00) and inclination angle (43.74±3.75 vs 39.42±5.29, P =0.00). leg length discrepancy (.76±1.72 vs 2.36 ±4.33, p=. 0.95), Blood loss (1277 ± 123.38 vs 1338 ± 177.21, P=0.10) and operation time (118.38 ±25.99 vs 99.92 ± 16.06, P=.005) were larger in DAA, and hospital stay was more short (8.88±2.34 vs 14.60±3.92, p=0.000) in DAA. VAS score were significant at 2days and 7days (p=0.001/0.037). Of the postoperative HOOS (symptoms, pain, daily living, sport and rehabilitation activities and quality of life), a pain, daily living and quality of life at 6weeks and daily living at 12weeks resulted a statistical significance ( p<0.05). Clinically, HHS was meaning in early postoperative period ( at 3months), but similar after 6months between two groups. Complications are two greater trochanter fractures, crack and postoperative femoral fracture in DAA and one dislocations in ALA. 
Conclusion: DAA reveals more acceptable in inclination, anteversion of acetabular cups, short hospital stay, and early rehabilitation in DAA. And also early postoperative pain, daily living and quality of life at 6 weeks and quality of life at 12 weeks more improvement than ALA. Clinical results using HHS were no significant after 6 months to last follow-up. 


  To perform total hip arthroplasty (THA), there were typical approaches posterior, anterolateral approach (ALA), lateral and direct anterior approach (DAA) were commonly used [1-5]. In spite of many surgeons preferred minimal invasive surgery so called a mini posterior and mini-anterolateral approaches for less damages to hip muscle early rehabilitations and cosmetics, [6-9]. Anterior approach is continuously evolving and trying to improve outcomes for patients. Because DAA takes potential advantages including less damage to major muscle, less perioperative pain and faster recovery [10, 11]. There are many papers demonstrated benefits of the DAA, reveals preserved soft tissue and muscle preservation, faster recovery, shorter hospital stay, improved restoration of gait mechanics, and decreased dislocation rate [11, 12]. In spite of benefits , there were also argue to increased operating time, blood loss, wound-healing problems, injury to the lateral femoral cutaneous nerve, and increased early failure [13, 14]. There is also a well-described learning curve with DAA leading to concerns with adopting this technique for THA [10, 14]. 
Anterior approach of total hip arthroplasty can do it with specialized traction table [10] and or can do ordinary operating table [15, 16]. But intraoperative fluoroscopy is frequently used according to surgeon’s preference. Using this technique acetabular and femoral component and leg length inequality can be accomplished more anatomically on supine position rather than lateral position. [10]. It is not easy to convert a new approach in spite of many advantages of DAA. Many surgeons used posterior approach long time satisfactory, and DAA required learning curve and also can requires specialized tables and off-set reamers. There were many papers comparison studies between DAA and posterior approach [17-19], but few papers regard to compare with anterolateral approach. In spite of liabilities of minimal skin incision of direct anterior approach as like long learning curve, blood loss and longer operation time, we gradually converted direct anterior approach (DAA) from anterolateral approach (ALA) in primary hip replacement, because its benefit more in postoperative periods as early rehabilitation, short hospital stay gait analysis .[19]
The purpose of this study is to reveals a rehabilitation time, clinical results and radiological examination of hip components between direct anterior approach and anterolateral approach... 
Materials and Methods
We underwent total hip arthroplasty in 104 hips of 102 patients (54 men and 48 women). Average age of patients was 55.31 years (range: 25-70 years) at time of surgery and average follow-up duration was from 2.1 years to 6.5 years. The mean patient body weight was 64.17±11.40 Kg (range: 39 to 93 kg) and the mean body mass index (BMI) was 24.80± 3.44 (24.80±3.44 vs 24.45±3.17 p=0.377). Enrolled diseases to this paper were avascular necrosis of femoral head, osteoarthritis of hip, dysplastic hip osteoarthritis, and traumatic osteoarthritis after acetabular fracture (Table 1). Previously, we routine used anterolateral approach (modified Hardinge) [20] nearly 10 years in lateral position and convert to direct anterior approach (similar Berend KR) [10] for primary total hip arthroplasty 4 years ago without special traction table. We routinely checked the component position using C-arm fluoroscopy radiography during operation. All of components are cementless, in which cementless acetabular cups (Delta PF cup) and cementless short femoral stem used (Short stem, minima, 131° neck-shaft angle, Lima Co. Udine, Italy) in both approaches (Table 1). All of these articulations are ceramic on ceramic articulations head and liner (32mm or 36mm Biolox delta, CeramTec, Germany). Blood loss during operation was checked preoperative postoperative hematocrit level [21]. All of patients had taken same perioperative and postoperative rehabilitation program and pain control medication. We usually cox2 inhibitors and antibiotics just before 12 hours operation and had taken 3days. Physical rehabilitation started postoperative one day and thereafter, we recommend using a walker according to their tolerated status. Most patients were discharged around one weeks. And follow-up evaluations were made on 6weeks, 3months, 6monts and annually.4
We measured an inclination, anteversion of acetabular cup cups, leg length discrepancies (LLD) and stem axis on both anteroposterior and cross-table axial radiography. In this paper, all of radiographs were evaluated qualitatively using a digitalizing tablet driven by PACS (Picture Archiving and Communication System; Maroview, Marotech, Seoul). Acetabular component inclination was measured radiographically as follows: a line was drawn that joined the inferior margins of the teardrops on AP pelvic radiographs (Fig 1a and 1b). The intersection of that line with a line marking the plane of the opening of the acetabular component was defined as the angle of inclination. For measuring of acetabular cup version, the contralateral leg was flexed 45 degrees and placed on a small stand to keep the position. The direction of radiation beam was parallel to the examination table with 45°to the long axis of the body, and X-ray film was perpendicular to the examination table. The acetabular component version was determined as the angle in degrees between a line drawn along the angle of the rim of the cup and a line perpendicular to the horizontal plane (Fig.2a and 2b) [22]. Stem axis were measured as varus, neutral, valgus on pelvis AP radiography according to 5° deviated from anatomical femoral neutral line, Each LLD was checked from hip center to most prominent portion of lesser trochanter. It was carried out with the patient in a supine and 15° internal position as usual [23]. All radiographs were evaluated by a trained research fellow who was not involved with patient care. Postoperative programs are 48hrs after operation, we recommend a walker as patients are tolerable and commonly discharged to subsidiary hospital and take a walking programs.
Early postoperative rehabilitation level was evaluated using hip disability and osteoarthritis outcome score (HOOS) [24] as are patient self-assessment dimensions of pain, symptoms, activities of daily living( ADL), sport and recreation (S&R) and quality of life (QOL) at 6weeks, 3 months, 6month and 1year. We also evaluated a using with walking aid by Koval score [25]. In this study, we focused when patients can walk without walking aids independently. Clinical results were evaluated using Harris hip scores (HHS) [26] at 6 months, one year and two year. 
After discharge from hospital, routine evaluations, including conventional pelvis radiographs as anteroposterior, cross-table axial and lateral view of the pelvis, were scheduled for three weeks, and three, six and twelve months, and annually thereafter. 
Statistical analysis Statistical analysis was performed by a research fellow not directly involved in this study. The associations between functional results and degrees of reduction, radiological arthritis changes, and other variables were analyzed. Excellent and very good clinical grades were combined. The Student’s two-sample t test, Fisher’s two-sided exact test, or the chi-square tests were used to analyze associations between risk factors and outcomes. The Student’s t-test was used to analyze the association between approach and outcomes. For all statistical tests, P values of ≤ 0.05 were considered to indicate significance.
 Results
We reviewed 104 hips of 98 patients, more woman (n=51) than man (n=47). Bilateral hip replacement are in 6 patients.  Etiologic disease are 53 avascular necrosis of femora head, 34 osteoarthritis, 13 dysplastic osteoarthritis and 5 traumatic arthritis after acetabular fractures. In this study, there were few more than 35 BMI. Acetabular inclination and anteversion were more anatomical in DAA than ALA (Cup inclination: 43.74± 3.75 VS 39.42±5.29 P=0.00 and anteversion: 16.74±3.911 vs 20.18 ±4.91, P=0.00) according Lewinnek safe zone [27]. But leg length discrepancies (LLD) have nearly within 5mm differences were regarded safe level were no statistical significance (2.35 ± 3.77vs 2.36 ± 4.45, P=0.26). An average operation times were more short in ALA (119.91 ±25.99 vs 99.92 ± 16.06, P=0.00) and intraoperative blood loss was compared with both approaches resulted no statistical significances (3.38 ± 1.28 vs 2.87 ± 1.77, P=0.10). (Table 2)
Postoperative independent walking without a walking aids were evaluated Koval score early postoperative at 2weeks (5.24±0.59 p=0.01) and at 6weeks (5.90±0.30 vs 5.50±0.64 p=0.00). But at 12 weeks, showed no significances (p >0.10). Postoperative pain was evaluated, VAS was statistically significant at 2days and 7days (p=0.001/0.035). This rehabilitation evaluated in early postoperative 6 weeks and 12 weeks were using a HOOS. Pain, daily living and quality of living at 6weeks (p < 0.05) at 6weeks and daily living was also improved at 12 weeks (p=0.027). Follow-up clinical evaluation using HHS score at 3 months (85.48±5.51/81.08±3.96, p=0.00) and at 6 months (88.19 ± 5.23	/87.21 ±3.76, P=0.289), in one year (93.23 ± 3.45 /91.65 ± 3.75, p=0.074) and two years (95.20 ±3.09/	94.42 ± 2.88,P= 0.194). (Table 3). Postoperative at 12 weeks, patient daily living and sub scale were not significantly different. Patients were walking independently which were evaluated with HHS at 6 months and thereafter annually. Within postoperative 6weeks, independently walking without aids showed statistical significance in DAA group. Postoperative pain and daily living quality of life were better results in DAA, but symptoms and sport and recreation activities were no significance. Gradually daily living score was significant at 12 weeks in DAA, and others score were no significance between DAA and ALA. Clinical results were evaluated with HHS which were no difference between two groups at one and two years follow-up (Table3)   
Complications are two grater trochanteric fracture in two hips intraoperatively and one crack noted. Postoperative periprosthetic fracture after falling down in patient transferred 3months after DAA. In ALA group, one postoperative dislocation occurred during postoperative radiography evaluation which was managed with abduction brace wearing. One patient showed gluteal lurch gait in two years. In DAA group, 4 patients complain inguinal pain sometimes during first follow up around 6weeks, while start walking at the AIIS which were managed by analgesics initially and one patient complain in spite of pain killer, who took an injection in joint capsule at 4 months. There were no problematic deep vein thrombosis and or pulmonary embolism in both groups.   
Statistics
The two-sample t-test and chi-square tests were used to analyze associations between DAAA and ALA. Pre-operative and post-operative independent walking ability early discharge and blood loss were evaluated using a student t-test between two groups. The differences between the preoperative and postoperative metric variables were determined using a Pearson correlation test. Prior to this, a test of the normal statistical distribution of values and the Levene test were performed. A SPSS software (version 18.0; SPSS Inc. Chicago, IL) was used for the analyses. The outcome scores of the groups were compared using the Kruskal-Wallis test. The comparison of the normally distributed value (cup inclination anteversion and leg length inequalities) with the differences between the pre-operative clinical scores and the mean outcomes measured at the most recent follow-up were analyzed using paired-sample t-tests (with p < 0.05 to determine significance).

Discussion
To underwent THA, there were several approaches are selected to underwent total hip arthroplasty (THA) as like a posterior, anterolateral and direct anterior approach. Few paper argued highly complication reported in early experience by anterior direct anterior approach (DAA) [28]. Many proponents preferred preserve the muscles around hip and early recovery compared with posterior approach [17-19, 29]. But DAA requires learning curves and or needs special traction table and devices [30]. Our institution started posterior approach and then mixed with anterolateral approach in lateral position to minimize the posterior dislocations. We started DAA from four years ago, this time we adopted DAA used in primary replacement surgery, not revision. So this study we can compared this ones with anterolateral approach in primary hip replacement. 
In anterolateral approach, we made a lateral straight incision on the greater trochanteric area around 10 cm length on lateral position. We detached distal part of gluteus medius continuous vastus lateralis single line. And then following procures are same in both approaches. After inserted true stem, we close the detached gluteus medius and vastus lateralis completely with non-absorbable sutures in ALA. But in DAA, we made a direct longitudinal skin incision around 8 cm between anterior superior iliac spine and greater trochanter on supine position not using special traction table. We approached between a rectus femoris and tensor fascia latae muscle. During femoral rasping and insertion of femoral stem in position of full adduction and external rotation. Traditional anterolateral approach shows rapid operation time and because of easy dislocation and clear view of acetabular fossa and femoral stem insertion and also obese patients. We often use C-arm fluoroscopy after inserted trial femoral stem for selected femoral head for leg length control in anterolateral approach. These procedure may affect the operation time longer. We agree with well trained and high volume surgeon can do DAA in short operation time and less damage to surrounding abductor muscles. In DAA, more fast recovery after surgery and operation time than anterolateral approach. 
We usually agree the benefits of DAA because this approach do it on supine position, and so implant position such as cup inclination, anteversion and leg length inequality easily adjust near normal range [ 11,16 ]. Acetabular cup inclination is measured on plane anteroposterior view, but acetabular cup anteversion of ceramic and ceramic articulation was not possible in plane anteroposterior both hip radiography. We measured cup anteversion using a cross table lateral radiography because ceramic on ceramic articulation which are radiopaque in ceramic head and rim of acetabular cup. Using a cross table lateral view, we can measure it more conveniently in spite of ceramic on ceramic articulation. Fluoroscopy on supine position is more convenient correct to normalize component position than using in lateral position. Using this method for cup position are nearly in the satisfactory range according to Lewinnek et al. [27] proposed a safe zone of 30–50 degrees of inclination and 5–25 degrees of anteversion as a means. DAA shows cup position was more anatomical than ALA. But DAA has been argued with long learning curve and have a difficulties in obese patients. Some surgeons preferred using a fracture table, this will be more available in obese patients because femoral preparation it need a hyperextension and adduction for femoral rasping procedure. Using a traction table, it is easy for femoral rasping in obese patients [29]. There were reports a delayed operation time, greater trochanter fracture and posterior perforation using traction table [28, 29]. In supine position without traction table, Femoral component manipulation is tricky, we tired the operating leg positioned hyperextension adduction and external rotation as figure four position. We can do it pull and push test without difficulties because there were no wearing a feet booth in traction table. But it need a learning curve, high volume total hip surgeon with well-trained assistance can do it quickly. And also need special instruments as off-set reamer and impactor [31]. 
Interestingly contrary to other paper [32], leg length discrepancy are not significantly different compared with anterolateral approach (p=0.261). This was may be many surgeons knew their method how can correct leg length control their approach. This paper’s results is now no significant different with anterior approach. In this study, a leg length discrepancy in two groups is no significance (p=0.261), this is different to other reports also. In DAA, we commonly use C-arm fluoroscopy for cup position and leg length control [33]. In anterolateral approach, we measured leg length control using a measurement from iliac crest to greater trochanter tip by suture silk technique and also check the position of the knee cap between the normal knees. Additionally, we check the lesser trochanteric level using a C-arm fluoroscopy in lateral position related preoperative pelvis AP radiography. We thought there are some bias between pelvis AP radiography checked in lateral position and supine position. But we double checked it by patellar position in lateral position and distance iliac crest to lateral of greater trochanter marking with suture silk. In generally, most of surgeon suing their unique method measure the leg length during operation. This suggest that each surgeons’ use their tips for leg length correction in their preferred approach, this resulted that comparison study were not statistically different in direct anterior approach with conventional anterolateral approach. All of methods were satisfactory level (under 5mm differences) two groups.
Postoperative pain and rehabilitation is actually improved in DAA than ALA during early postoperative period (under 6weeks). VAS pain score shows significantly differences between two approaches at 2 days and 7 days (p, < 0.05). Typically early walking without walking aid and hospital discharge is more improved results in DAA (p=0.00). This was verified several patients who had taken both THA using two approaches, walking without walking aid is more earlier and more comfortable than contralateral anterolateral approach. And patients who had taken both side THA said to outpatient observer during follow-up, they can use a toilet easy and walking forward on a step early postoperative period. Clinical evaluation of HHS score in around 3months is significantly (p=0.00) improved and gradually similar results from 6 months (p=0.19) and annually (p=0.27). According to HOOS postoperative pain and daily living and quality of life are improved at 6 weeks postoperatively. And quality of life is also persisted improved around 12 weeks and the others are sport and recreation activities are nearly same at 12 weeks [34]. 
Typically, some patient under four patients (5%) complain pain in inguinal area just like tenderness at AIIS when they start walking , this may be caused by curved retractor for exposure to acetabular side, which injured rectus femoris muscle. This inguinal pains were gradually alleviated using pain killer and muscle relaxant for 6weeks, but one patient take a lidocaine mixed with triamcinolone 5cc injection at the tender point. 
This have a limitation small number of patients in roll this study and have a short follow-up evaluation. Most of Asian have no more than obese more than 35 BMI, this may be fortunately no risk of complications as periprosthetic fracture during operation without special traction table. Further study, requires an economical benefit for patients and follow-up in revision hip surgery. 
Conclusion
 DAA resulted faster rehabilitation as independent walking and short hospital stay. But leg length inequality and blood loss are not significant compared with ALA. Using a HOOS, pain and daily living and quality of life at 6weeks shows significantly improved in DAA. After 6 months, clinical evaluations were similar with anterolateral approach. 
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Legends
Fig1. 70 years old male patient postoperative both hip anteroposterior view 
Fig. 2. Cross table axial view 
