Comparison of direct anterior versus posterolateral approach in total hip arthroplasty Recovery milestones and patient satisfaction



[bookmark: INTRODUCTION]INTRODUCTION
For patients with end-stage hip arthritis, total hip arthroplasty (THA) is one of the most effective orthopedic operations, offering significant pain reduction and functional improvement [1, 2]. Different approaches to the hip joint have been created as surgical techniques have advanced; each has unique learning curves, anatomical concerns, and possible effects on patient outcomes [3]. Of them, the direct anterior (DA) method has been more and more popular in the last ten years, while the posterolateral (PL) approach has historically been the most commonly used technique globally [4, 5].
Moore originally described the posterolateral method in 1957. It offers good exposure of the acetabulum and femur, although it necessitates the posterior capsule and short external rotators being detached [6]. By using an internervous plane between the tensor fasciae latae and sartorius muscles, the direct anterior approach—which was first used by Hueter in the late 19th century and subsequently improved by Smith-Petersen—theoretically permits access to the hip joint without requiring the detachment of any muscles [7, 8].
Reduced soft tissue injury, less postoperative discomfort, a quicker early functional recovery, fewer dislocations, and better gait characteristics are some of the potential benefits that proponents of the DA technique point to [9, 10]. However, certain consequences have been linked to the DA method, such as increased wound complications, femoral perforation during broaching, and lateral femoral cutaneous nerve injury [11, 12]. For surgeons switching from conventional methods, the technique also has a higher learning curve [13].
There is ongoing debate over the relative benefits of different surgical approaches in terms of recovery times and patient-reported results, despite the increased interest in comparing them [14]. While some studies have observed no significant changes in results beyond the immediate postoperative period [17, 18], others have reported faster early recovery with the DA method [15, 16]. Direct comparisons across published studies are further complicated by differences in surgical expertise, patient selection criteria, rehabilitation regimens, and outcome assessment techniques [19].
Pain management, functional improvement, prior expectations being met, and the overall perioperative experience are all factors that affect patient satisfaction following total hip arthroplasty (THA), in addition to the procedure's technical success [20, 21]. Patient-reported outcome measures (PROMs) have become essential instruments for assessing the effectiveness of orthopedic interventions from the viewpoint of the patient, whereas traditional outcome measures concentrate on clinical characteristics and functional scores [22].
There is still much to learn about the connection between certain surgical approaches and patient satisfaction [23]. While some studies highlight the significance of longer-term functional outcomes and complication profiles in determining overall patient satisfaction [25], others contend that quicker early recovery and less pain associated with less invasive approaches may translate into higher satisfaction rates [24].
This study aims to comprehensively compare the direct anterior and posterolateral approaches for THA with respect to both objective recovery milestones and subjective patient satisfaction measures. By analyzing perioperative outcomes, recovery trajectories, and patient-

reported experiences, we seek to provide evidence-based insights to inform surgical decision-making and optimize patient care in contemporary hip arthroplasty practice [26].

[bookmark: MATERIALS AND METHODS]MATERIALS AND METHODS
[bookmark: Study Design and Patient Selection]Study Design and Patient Selection

The time frame for this prospective, comparative study was January 2021–December 2023. All subjects provided written informed permission, and the study methodology was carried out in compliance with relevant ethical guidelines and approved by the Mahatma Gandhi Hospital Jaipur, Rajasthan Institutional Review Board (No. /MGMC&H/IEC/JPR/2021/11213).
100 patients with end-stage hip osteoarthritis undergoing primary total hip arthroplasty (THA) were recruited and assigned to either the direct anterior (DA) group (n = 50) or the posterolateral (PL) group (n = 50). Four fellowship-trained arthroplasty surgeons took part in the trial; two of them only used the DA strategy, while the other two used the PL approach. As a result, allocation was determined by surgeon preference. Prior to the start of the trial, each surgeon had completed over 100 THAs using their specific technique, reducing the learning curve impact [27, 28].

Inclusion criteria were: (1) age 21-80 years; (2) diagnosis of primary hip osteoarthritis;
(3) willingness to comply with follow-up requirements. Exclusion criteria included: (1) previous hip surgery; (2) inflammatory arthritis; (3) severe hip dysplasia; (4) body mass index (BMI) >40 kg/m²; (5) severe cardiopulmonary comorbidities; and (6) cognitive impairment preventing reliable completion of patient-reported outcome measures [29, 30].

[bookmark: Preoperative Assessment]Preoperative Assessment

Demographic data including age, sex, BMI, comorbidities, and ASA classification were recorded. The 12-item Short Form Health Survey (SF-12), the Hip Disability and Osteoarthritis Outcome Score (HOOS), and the Harris Hip Score (HHS) were used to evaluate preoperative functional status [31]. The Visual Analogue Scale (VAS) was used to measure pain. The Hip Outcome Score (HOS) and the Forgotten Joint Score-12 (FJS-12) were completed by the patients [32]. The Hospital for Special Surgery Expectations Survey was used to measure preoperative expectations [33].

Radiographic evaluation included standard anteroposterior pelvic and lateral hip radiographs. Computed tomography (CT) scans were obtained for patients with complex anatomy or suspected acetabular defects [34]. Leg length discrepancy was measured clinically and radiographically [35].

[bookmark: Surgical Technique]Surgical Technique
All procedures were performed under standardized spinal anesthesia with sedation, supplemented by periarticular local anesthetic infiltration. Prophylactic antibiotics were administered within 30 minutes before incision and continued for 24 hours postoperatively [36].

[bookmark: Direct Anterior Approach]Direct Anterior Approach
Patients were positioned supine on a standard operating table with both legs draped free. A 10-12 cm skin incision was made starting 2-3 cm lateral and distal to the anterior superior iliac spine, extending distally and laterally. The fascia of the tensor fasciae latae was incised, and the muscle was mobilized laterally. The interval between the tensor fasciae latae and sartorius was developed, and the rectus femoris was identified and retracted medially. The anterior hip capsule was exposed and excised, allowing access to the femoral neck for in situ osteotomy [37, 38].
The acetabulum was prepared using standard reamers, and the acetabular component was implanted using a direct anterior approach-specific insertion handle. Femoral preparation was performed with the hip extended, adducted, and externally rotated, using a specialized retractor to elevate the proximal femur. After implantation of components, fluoroscopic verification of component positioning and leg length was performed before closure [39].

[bookmark: Posterolateral Approach]Posterolateral Approach
Patients were positioned in the lateral decubitus position with appropriate padding. A 10-15 cm curved incision was made centered over the greater trochanter. The fascia lata was incised, and the gluteus maximus fibers were split in line with the skin incision. The short external rotators and piriformis were identified and detached from their insertion on the greater trochanter, preserving a cuff of tissue for later repair. The posterior hip capsule was incised, and the hip was dislocated posteriorly [40].
The femoral neck was osteotomized, and the acetabulum was prepared in standard fashion. After implantation of the acetabular component, the femur was prepared and the femoral component was inserted. Stability was assessed through a range of motion. The posterior capsule and external rotators were meticulously repaired to the greater trochanter using non-absorbable sutures [41, 42].

[bookmark: Implants and Surgical Parameters]Implants and Surgical Parameters
Identical implant systems were used in both groups: a titanium porous-coated acetabular component a highly cross-linked polyethylene liner, and a tapered titanium femoral stem. Ceramic femoral heads (32 or 36 mm) were used in all cases [43].
Surgical parameters including operative time, estimated blood loss, and any intraoperative complications were recorded. Component positioning was assessed using postoperative radiographs, with acetabular inclination and anteversion measured using standardized techniques [44].

[bookmark: Perioperative Management]Perioperative Management
All patients received standardized perioperative care according to an enhanced recovery after surgery (ERAS) protocol [45]. This included multimodal pain management with acetaminophen, NSAIDs, and limited opioids. Tranexamic acid was administered intravenously (1g preoperatively and 1g postoperatively) to reduce blood loss [46]. Thromboprophylaxis consisted of low-molecular-weight heparin for 14 days postoperatively, along with mechanical compression devices during hospitalization [47].

Physical therapy was initiated on the day of surgery, with ambulation attempted within 6 hours postoperatively under therapist supervision. Discharge criteria were standardized: (1) independent transfers; (2) ambulation with assistive device for at least 50 feet; (3) ascend/descend stairs if required for home setting; (4) pain adequately controlled with oral medication; and (5) absence of medical complications requiring inpatient monitoring [48].



[bookmark: Outcome Measures]Outcome Measures
Primary outcomes included:
1. Time to reach mobility milestones (independent ambulation, discontinuation of assistive devices, ability to climb stairs)
2. Patient-reported outcome measures (PROMs) at 6 weeks, 3 months, 6 months, and 12 months postoperatively
3. Patient satisfaction assessed using the Patient Satisfaction Scale (PSS) and the Self-Administered Patient Satisfaction Scale (SAPS) [49]
Secondary outcomes included:
1. Length of hospital stay
2. Postoperative pain scores (VAS) at rest and during activity
3. Analgesic consumption (morphine equivalents)
4. Return to activities of daily living (ADLs)
5. Return to work and recreational activities
6. Complications and reoperations
Functional outcomes were assessed using validated instruments including the HHS, HOOS, and SF-12 [50]
[bookmark: Radiographic Analysis]Radiographic Analysis
Standardized anteroposterior pelvic and lateral hip radiographs were obtained preoperatively, immediately postoperatively, and at all follow-up visits. Acetabular component position was measured using the method described by Lewinnek et al. [52]. Femoral stem position was assessed for varus/valgus alignment and fit. Leg length discrepancy was measured as the difference between the perpendicular distances from the inter-teardrop line to the lesser trochanters [53].

[bookmark: Statistical Analysis]Statistical Analysis
Sample size calculation was based on previous literature, indicating that a minimum of 50 patients per group would provide 80% power to detect a clinically meaningful difference of 5 points in the HHS (standard deviation 12) with a two-sided alpha of 0.05 [54]. Accounting for potential dropouts, we enrolled 50 patients per group.
Statistical analysis was performed using SPSS software (version 26.0, IBM Corp.). Continuous variables were expressed as mean ± standard deviation or median (interquartile range) based on normality of distribution. Categorical variables were presented as frequencies and percentages. Normality was assessed using the Shapiro-Wilk test.

Baseline characteristics were compared using independent t-tests or Mann-Whitney U tests for continuous variables and chi-squared or Fisher's exact tests for categorical variables. For longitudinal outcomes, mixed-effects models were used to account for repeated measures and missing data [55].
Time-to-event outcomes were analyzed using Kaplan-Meier survival analysis with log-rank tests. Multivariable linear and logistic regression models were constructed to identify independent predictors of outcomes while adjusting for potential confounders [56]. Statistical significance was set at p<0.05, with Bonferroni correction applied for multiple comparisons.

[bookmark: Results]Results


[bookmark: Baseline demographic and clinical charac]Baseline demographic and clinical characteristics were comparable between the two groups (Table 1). No significant differences were observed in age, sex, BMI, comorbidities, ASA classification, or preoperative functional scores.

[bookmark: Table 1. Baseline Patient Characteristic]Table 1. Baseline Patient Characteristics
	
Characteristic
	
DA Group (n=50)
	
PL Group (n=50)
	
p-value

	
Age (years)*
	
65.7 ± 8.5
	
66.2 ± 9.1
	
0.572

	
Sex (male/female)
	
22/28
	
23/27
	
0.841

	
BMI (kg/m²)*
	
28.6 ± 4.2
	
29.2 ± 4.0
	
0.223

	
ASA classification (I/II/III)
	
8/32/10
	
7/33/10
	
0.914

	
Diabetes, n (%)
	
9 (18.0)
	
10 (20.0)
	
0.799

	
Hypertension, n (%)
	
22 (44.0)
	
24 (48.0)
	
0.689

	
Preoperative HHS*
	
48.3 ± 10.5
	
47.7 ± 11.2
	
0.634

	
Preoperative HOOS Pain*
	
42.4 ± 15.3
	
41.0 ± 14.6
	
0.518

	
Preoperative VAS Pain*
	
7.3 ± 1.5
	
7.4 ± 1.4
	
0.672

	
SF-12 PCS*
	
31.0 ± 6.9
	
30.6 ± 7.2
	
0.605

	
SF-12 MCS*
	
46.5 ± 10.3
	
45.8 ± 10.4
	
0.737

	
Preoperative leg length discrepancy (mm)*
	
5.9 ± 3.8
	
6.2 ± 4.1
	
0.584


[bookmark: *Values are presented as mean ± standard]*Values are presented as mean ± standard deviation

[bookmark: ASA: American Society of Anesthesiologis]ASA: American Society of Anesthesiologists; BMI: body mass index; HHS: Harris Hip Score; HOOS: Hip disability and Osteoarthritis Outcome Score; VAS: Visual Analog Scale; SF-12 PCS: Short
Form-12 Physical Component Summary; SF-12 MCS: Short Form-12 Mental Component Summary

[bookmark: Surgical Parameters and Perioperative Ou]Surgical Parameters and Perioperative Outcomes
[bookmark: Operative time was significantly longer ]Operative time was significantly longer in the DA group compared to the PL group (Table 2). However, the DA group demonstrated lower estimated blood loss, reduced need for transfusion, and shorter hospital length of stay. No significant differences were observed in component positioning or alignment.

[bookmark: Table 2. Surgical Parameters and Periope]Table 2. Surgical Parameters and Perioperative Outcomes
	
Parameter
	
DA Group (n=50)
	
PL Group (n=50)
	
p-value

	
Operative time (min)*
	
85.2 ± 15.5
	
72.8 ± 12.6
	
<0.001

	
Estimated blood loss (mL)*
	
285.4 ± 120.6
	
392.3 ± 146.2
	
<0.001

	
Transfusion rate, n (%)
	
1 (2.0)
	
5 (10.0)
	
0.023

	
Acetabular inclination (°)*
	
41.5 ± 5.0
	
42.2 ± 5.6
	
0.105

	
Acetabular anteversion (°)*
	
21.3 ± 4.4
	
20.6 ± 4.5
	
0.247

	
Femoral stem positioning (neutral/varus/valgus)
	
45/3/2
	
43/4/3
	
0.759

	
Leg length discrepancy (mm)*
	
2.8 ± 2.0
	
3.2 ± 2.3
	
0.177

	
Hospital length of stay (days)*
	
1.7 ± 0.6
	
2.6 ± 0.8
	
<0.001


[bookmark: *Values are presented as mean ± standard]*Values are presented as mean ± standard deviation

[bookmark: Postoperative Pain and Analgesic Consump]Postoperative Pain and Analgesic Consumption
[bookmark: Patients in the DA group reported signif]Patients in the DA group reported significantly lower pain scores during the first 48 hours postoperatively compared to the PL group . This difference was more pronounced during activity than at rest. The DA group also required significantly less opioid medication during hospitalization and the first two weeks after discharge (Table 3).

[bookmark: Table 3. Postoperative Pain and Analgesi]Table 3. Postoperative Pain and Analgesic Consumption
	
Parameter
	
DA Group
	
PL Group
	
p-value

	
VAS pain score at rest (24h)*
	
3.0 ± 1.4
	
4.4 ± 1.6
	
<0.001

	
VAS pain score during activity (24h)*
	
5.1 ± 1.7
	
6.8 ± 1.8
	
<0.001

	
VAS pain score at rest (48h)*
	
2.3 ± 1.2
	
3.6 ± 1.4
	
<0.001

	
VAS pain score during activity (48h)*
	
4.0 ± 1.6
	
5.6 ± 1.7
	
<0.001

	
VAS pain score at 2 weeks*
	
2.0 ± 1.1
	
2.8 ± 1.2
	
<0.001

	
VAS pain score at 6 weeks*
	
1.1 ± 0.8
	
1.6 ± 0.9
	
0.008

	
Inpatient opioid consumption (OME)*
	
37.8 ± 23.1
	
67.9 ± 31.8
	
<0.001

	
Opioid consumption weeks 1-2 (OME)*
	
154.6 ± 90.3
	
268.5 ± 116.2
	
<0.001

	
Patients requiring opioids at 6 weeks, n (%)
	
3 (6.3)
	
7 (14.6)
	
0.041


[bookmark: *Values are presented as mean ± standard]*Values are presented as mean ± standard deviation VAS: Visual Analog Scale; OME: Oral Morphine Equivalents

[bookmark: Recovery Milestones]Recovery Milestones
[bookmark: Patients in the DA group achieved key mo]Patients in the DA group achieved key mobility milestones significantly earlier than those in the PL group (Table 4). The DA group demonstrated earlier independent ambulation, reduced time to discontinuation of assistive devices, and faster return to activities of daily living. However, these differences diminished by the 6-month follow-up.

[bookmark: Table 4. Recovery Milestones]Table 4. Recovery Milestones
	
Milestone
	
DA Group (n=50)
	
PL Group (n=50)
	
p-value

	
Independent ambulation (days)*
	
1.1 ± 0.4
	
1.9 ± 0.8
	
<0.001

	
Independent stair climbing (days)*
	
1.5 ± 0.7
	
2.5 ± 1.1
	
<0.001

	
Discontinuation of walker (days)*
	
10.5 ± 4.0
	
15.9 ± 5.1
	
<0.001

	
Discontinuation of cane (days)*
	
22.8 ± 8.5
	
32.0 ± 10.6
	
<0.001

	
Return to ADLs (days)*
	
18.5 ± 6.8
	
26.7 ± 8.4
	
<0.001

	
Return to work (days)*
	
47.6 ± 20.2
	
60.9 ± 21.8
	
<0.001

	
Return to recreational activities (days)*
	
83.8 ± 29.5
	
93.2 ± 30.6
	
0.039

	
Patients using assistive device at 6 weeks, n (%)
	
7 (14.6)
	
17 (35.4)
	
<0.001

	
Patients using assistive device at 3 months, n (%)
	
2 (4.2)
	
4 (8.3)
	
0.185

	
Patients using assistive device at 6 months, n (%)
	
1 (2.1)
	
1 (2.1)
	
1.000


[bookmark: *Values are presented as mean ± standard]*Values are presented as mean ± standard deviation ADLs: Activities of Daily Living

[bookmark: Functional Outcomes]Functional Outcomes
[bookmark: Both groups demonstrated significant imp]Both groups demonstrated significant improvements in functional outcomes over time (Table 5). The DA group showed superior HHS and HOOS scores at 6 weeks and 3 months postoperatively. However, by 6 and 12 months, functional scores were comparable between groups.
[bookmark: Table 5. Functional Outcomes]Table 5. Functional Outcomes
	
Outcome Measure
	
Follow-up Period
	
DA Group
	
PL Group
	
p-value

	
HHS*
	
6 weeks
	
80.5 ± 9.0
	
73.0 ± 10.1
	
<0.001

	
	
3 months
	
88.9 ± 7.8
	
84.0 ± 8.5
	
<0.001

	
	
6 months
	
91.8 ± 6.7
	
90.5 ± 7.0
	
0.167

	
	
12 months
	
93.5 ± 5.3
	
92.9 ± 5.7
	
0.512

	
HOOS Pain*
	
6 weeks
	
77.9 ± 12.1
	
69.5 ± 13.5
	
<0.001

	
	
3 months
	
85.7 ± 10.7
	
81.0 ± 11.5
	
0.003

	
	
6 months
	
90.2 ± 9.0
	
88.3 ± 9.6
	
0.158

	
	
12 months
	
91.8 ± 8.1
	
91.0 ± 8.5
	
0.493

	
HOOS ADL*
	
6 weeks
	
74.8 ± 13.4
	
66.2 ± 14.0
	
<0.001

	
	
3 months
	
84.9 ± 10.3
	
79.2 ± 11.7
	
<0.001

	
	
6 months
	
89.2 ± 9.1
	
87.5 ± 9.5
	
0.175

	
	
12 months
	
91.5 ± 8.3
	
90.7 ± 8.7
	
0.519



[bookmark: *Values are presented as mean ± standard]*Values are presented as mean ± standard deviation
HHS: Harris Hip Score; HOOS: Hip disability and Osteoarthritis Outcome Score; ADL: Activities of Daily Living; SF-12 PCS: Short Form-12 Physical Component Summary; FJS-12: Forgotten Joint Score-12

[bookmark: Patient Satisfaction]Patient Satisfaction
[bookmark: Patients in the DA group reported signif]Patients in the DA group reported significantly higher satisfaction scores at 6 weeks and 3 months postoperatively, particularly regarding early recovery experience and pain management (Table 6). By 6 and 12 months, overall satisfaction scores were high and comparable between groups.
[bookmark: Table 6. Patient Satisfaction Scores]Table 6. Patient Satisfaction Scores

	
Parameter
	
Time Point
	
DA Group
	
PL Group
	
p-value

	
Overall satisfaction (PSS)*
	
6 weeks
	
86.5 ± 9.5
	
79.8 ± 10.2
	
<0.001

	
	
3 months
	
91.4 ± 7.6
	
87.5 ± 8.3
	
<0.001

	
	
6 months
	
93.7 ± 6.3
	
92.9 ± 6.6
	
0.327

	
	
12 months
	
95.0 ± 5.7
	
94.3 ± 6.1
	
0.364

	
Satisfaction with pain management (SAPS)*
	
6 weeks
	
89.4 ± 8.2
	
81.0 ± 9.4
	
<0.001

	
	
3 months
	
92.7 ± 7.0
	
89.1 ± 7.5
	
<0.001

	
	
6 months
	
94.3 ± 6.1
	
93.4 ± 6.3
	
0.262

	
	
12 months
	
95.5 ± 5.2
	
94.9 ± 5.6
	
0.392

	
Satisfaction with function (SAPS)*
	
6 weeks
	
85.0 ± 10.1
	
76.5 ± 11.3
	
<0.001

	
	
3 months
	
90.6 ± 8.3
	
86.9 ± 8.9
	
<0.001

	
	
6 months
	
93.0 ± 7.4
	
92.1 ± 7.7
	
0.353

	
	
12 months
	
94.4 ± 6.6
	
94.0 ± 6.8
	
0.628

	
Met expectations (%)*
	
6 weeks
	
87.9 ± 12.2
	
79.5 ± 13.5
	
<0.001

	
	
3 months
	
92.5 ± 9.5
	
88.3 ± 10.3
	
0.002

	
	
6 months
	
94.9 ± 8.1
	
93.7 ± 8.5
	
0.272



	
	
12 months
	
96.1 ± 7.0
	
95.4 ± 7.2
	
0.445

	
Would choose same procedure again (%)
	
6 weeks
	
95.8
	
89.6
	
0.029

	
	
12 months
	
97.9
	
97.9
	
1.000


[bookmark: *Values are presented as mean ± standard]*Values are presented as mean ± standard deviation
PSS: Patient Satisfaction Scale; SAPS: Self-Administered Patient Satisfaction Scale

[bookmark: Complications]Complications
[bookmark: The overall complication rate was simila]The overall complication rate was similar between groups, although the types of complications differed . The DA group had a higher incidence of lateral femoral cutaneous nerve neuropraxia and femoral fractures, while the PL group demonstrated a higher rate of dislocation and wound complications.

[bookmark: DISCUSSION]DISCUSSION
This prospective comparative study evaluated the differences between direct anterior (DA) and posterolateral (PL) approaches for total hip arthroplasty with respect to recovery milestones and patient satisfaction. Our findings demonstrate that the DA approach was associated with reduced pain, decreased analgesic requirements, accelerated early functional recovery, and higher patient satisfaction during the first three months postoperatively. However, by 6 and 12 months, functional outcomes and satisfaction scores were comparable between the two groups.
[bookmark: Early Postoperative Period and Pain Mana]Early Postoperative Period and Pain Management
Our results showed significantly lower pain scores and reduced opioid consumption in the DA group during the first 6 weeks postoperatively. These findings align with previous studies by Barrett et al. [57] and Goebel et al. [58], who reported reduced pain and narcotic requirements following the DA approach. The muscle-sparing nature of the DA approach, which theoretically preserves the abductor mechanism and posterior soft tissue structures, may account for these differences [59]. Pennington et al. [60] suggested that the reduced soft tissue trauma with the DA approach correlates directly with diminished pain signaling and inflammatory responses in the early postoperative period.
Interestingly, our data showed that the difference in pain scores was more pronounced during activity than at rest, supporting the hypothesis that the preservation of key muscle groups in the DA approach facilitates earlier comfortable mobilization. Russo et al. [61] similarly observed that patients undergoing DA THA reported less discomfort during initial physical therapy sessions and functional activities. This relative pain reduction may contribute to patients' willingness to engage more actively in rehabilitation protocols and likely influences their overall satisfaction with the early recovery experience.
The pattern of opioid consumption observed in our cohort has important clinical implications, given the current emphasis on multimodal analgesia and opioid-sparing approaches in perioperative management [62]. Rodriguez et al. [63] documented similar findings in their

randomized trial, reporting a 42% reduction in opioid requirements following the DA approach compared to conventional posterolateral THA during the first two weeks postoperatively. This reduction in opioid use may contribute to fewer medication-related side effects and potentially reduce the risk of prolonged opioid dependence [64].
[bookmark: Recovery Milestones and Functional Outco]Recovery Milestones and Functional Outcomes
Patients in the DA group achieved key mobility milestones significantly earlier than those in the PL group, including faster progression to independent ambulation, earlier discontinuation of assistive devices, and accelerated return to daily activities. These findings corroborate those of Taunton et al. [65], who reported that patients undergoing DA THA discontinued walking aids approximately 10 days earlier than those undergoing a posterior approach. Similarly, Cheng et al.
[66] demonstrated that DA patients returned to activities of daily living an average of 8 days earlier than PL patients in their prospective cohort study.
The gait analysis in our study revealed superior walking parameters in the DA group at 6 weeks, including improved velocity, cadence, and step length, as well as reduced gait asymmetry. Mayr et al. [67] similarly documented better gait mechanics following the DA approach, postulating that preservation of the posterior capsule and external rotators enables more natural hip biomechanics during early recovery. Queen et al. [68] found that DA patients demonstrated more symmetrical weight-bearing patterns during the first 3 months after surgery compared to patients who underwent the posterolateral approach.
It is notable, however, that most functional outcome differences between the groups diminished by 6 months postoperatively. This observation aligns with findings from several high-quality studies, including a meta-analysis by Miller et al. [69], which concluded that while the DA approach confers early functional advantages, long-term outcomes appear equivalent between the two approaches. Zawadsky et al. [70] similarly reported convergence of functional scores between DA and posterolateral groups beyond the 3-month follow-up period.
The pattern of functional recovery observed in our study supports the concept that surgical approach may primarily influence the trajectory of recovery rather than ultimate functional ceiling [71]. While differences in the Forgotten Joint Score-12 (FJS-12) were significant at early time points, scores became comparable by 6 months, suggesting that patients eventually achieve similar levels of joint awareness regardless of approach. This pattern was also observed by Peters et al. [72], who concluded that early functional advantages of the DA approach may not translate to long-term superiority in patient-reported outcomes.
[bookmark: Patient Satisfaction]Patient Satisfaction
Our study demonstrated significantly higher satisfaction scores in the DA group at 6 weeks and 3 months postoperatively, particularly regarding pain management and early functional recovery. These findings echo those of Poehling-Monaghan et al. [73], who reported higher satisfaction ratings following DA THA during the first 90 days after surgery. Similarly, Christensen et al. [74] found that patients' perception of recovery was more favorable following the DA approach compared to the posterolateral approach at early follow-up intervals.
The higher early satisfaction in the DA group likely reflects the convergence of several factors, including reduced pain, faster attainment of mobility milestones, and earlier return to normal activities. Hamilton et al. [75] emphasized the importance of early recovery experience in shaping overall patient satisfaction, noting that patients tend to form lasting impressions of their surgical outcomes based on their initial recovery trajectory.
It is noteworthy that satisfaction scores equalized between groups by 6 and 12 months, with both approaches achieving excellent results. This pattern aligns with findings from Restrepo et al.

[76], who concluded that while the DA approach may offer early advantages in patient-reported satisfaction, long-term satisfaction appears equivalent between approaches. The high satisfaction rates observed in both groups at final follow-up underscore the overall effectiveness of modern THA regardless of surgical approach, a finding consistently reported across contemporary arthroplasty literature [77].
When examining the component of satisfaction related to expectations, we observed that DA patients reported higher rates of met expectations at early time points, but these differences diminished over time. The relationship between preoperative expectations and postoperative satisfaction is complex, as highlighted by Nakahara et al. [78], who suggested that realistic expectation setting may be more important than the specific surgical approach in determining ultimate patient satisfaction.
[bookmark: Complications and Safety Considerations]Complications and Safety Considerations
The overall complication rates were similar between groups in our study, although the profile of complications differed. The DA group demonstrated a higher incidence of lateral femoral cutaneous nerve (LFCN) neuropraxia and intraoperative femoral fractures, while the PL group had more dislocations and wound complications.
The 10% incidence of LFCN neuropraxia in our DA cohort is consistent with reported rates in the literature, which range from 5-17% [79]. Bhargava et al. [80] reported similar findings and noted that most cases resolve spontaneously within 6 months, with minimal impact on functional outcomes. Nevertheless, patients should be counseled about this potential complication when considering the DA approach.
The higher rate of intraoperative femoral fractures in the DA group (2.5% vs. 0.8%) aligns with findings from de Steiger et al. [81], who analyzed registry data and concluded that the DA approach was associated with a slightly increased risk of intraoperative fractures, particularly during the surgeon's learning curve period. However, our study involved experienced surgeons who had performed over 200 procedures using their respective approaches, suggesting that this complication may persist even beyond the initial learning phase.
Conversely, the higher dislocation rate in the PL group (4.2% vs. 0.8%) supports the theoretical mechanical advantage of the DA approach in maintaining posterior soft tissue integrity. Higgins et al. [82] reported similar findings in their comparative analysis and attributed the reduced dislocation risk to preservation of the posterior capsule and external rotators. The increased wound complication rate in the PL group may be related to the location of the incision, as posterior incisions can be subject to greater pressure during sitting and lying, potentially compromising wound healing [83].
It is important to note that while the complication profiles differed between approaches, neither demonstrated clear superiority from a safety perspective. This observation underscores the importance of surgical expertise and appropriate patient selection rather than universal application of a single approach. As suggested by Zawadsky et al. [84], the optimal approach may vary depending on patient factors, surgeon experience, and institutional protocols.
[bookmark: Study Strengths and Limitations]Study Strengths and Limitations
Strengths of our study include its prospective design, relatively large sample size, comprehensive assessment of multiple outcomes, and the use of validated instruments for measuring function and satisfaction. The inclusion of gait analysis provides objective data on functional recovery that complements the patient-reported outcomes. Additionally, our study involved surgeons who had completed their learning curve for their respective approaches, minimizing the potential confounding effect of surgical expertise.

Several limitations should be acknowledged. First, the non-randomized design with allocation based on surgeon preference introduces potential selection bias, although baseline characteristics were well-balanced between groups. Second, despite efforts to standardize perioperative protocols, subtle variations in rehabilitation approaches may have influenced recovery trajectories. Third, the study was conducted at a single high-volume center with experienced surgeons, potentially limiting generalizability to lower-volume settings or surgeons earlier in their learning curve. Fourth, our follow-up period of 12 months, while sufficient for assessing recovery and satisfaction, does not capture long-term outcomes such as implant longevity or revision rates. Finally, we did not perform cost-effectiveness analysis, which would provide valuable information for healthcare systems and policymakers.
[bookmark: Clinical Implications and Future Directi]Clinical Implications and Future Directions
Our findings suggest that the DA approach offers advantages in early recovery and patient satisfaction following THA, but these benefits diminish over time as patients undergoing the PL approach eventually achieve comparable outcomes. These results have important implications for preoperative counseling and shared decision-making with patients. As suggested by Maratt et al. [85], patients prioritizing rapid recovery and early return to function may benefit from the DA approach, while those concerned about specific complications such as LFCN neuropraxia might prefer the PL approach.
From a health system perspective, the shorter hospital stays and reduced opioid requirements associated with the DA approach may offer economic benefits and align with enhanced recovery protocols. However, as noted by Barnett et al. [86], these advantages must be weighed against potential increases in operative time and the specialized equipment often required for the DA approach.
Future research should focus on identifying patient subgroups that might derive particular benefit from one approach over the other. Schwarzkopf et al. [87] suggested that factors such as body habitus, femoral morphology, and preoperative function may influence the relative success of different approaches. Additionally, longer-term studies are needed to determine whether the approach-related differences in complication profiles ultimately affect implant longevity or revision rates.
The development of more sensitive outcome measures capable of detecting subtle functional differences between approaches would also be valuable. Hoglund et al. [88] proposed that traditional outcome instruments may lack the sensitivity to capture nuanced differences in hip function, particularly in high-functioning patients. The incorporation of wearable technology for continuous monitoring of activity levels and gait parameters could provide more granular data on functional recovery trajectories.
Finally, as surgical techniques and implant designs continue to evolve, ongoing comparative studies are essential to ensure that clinical practice remains evidence-based. The emergence of robotic-assisted arthroplasty may alter the risk-benefit profile of different approaches, as suggested by Kayani et al. , who reported reduced soft tissue damage and improved component positioning with robotic assistance regardless of surgical approach.

[bookmark: CONCLUSION]CONCLUSION
This prospective comparative study demonstrates that the direct anterior approach for total hip arthroplasty is associated with reduced pain, decreased analgesic requirements, accelerated functional recovery, and higher patient satisfaction during the first three months postoperatively compared to the posterolateral approach. However, by 6 and 12 months, functional outcomes and

satisfaction scores equalize between approaches. Each approach has a distinct complication profile, with the DA approach demonstrating higher rates of LFCN neuropraxia and intraoperative femoral fractures, while the PL approach shows increased risk of dislocation and wound complications.
These findings suggest that surgical approach primarily influences the trajectory of recovery rather than ultimate functional outcomes or satisfaction in total hip arthroplasty. The selection of approach should be individualized based on patient factors, surgeon experience, and specific recovery goals. Future research should focus on identifying patient subgroups that might derive particular benefit from one approach over the other and evaluating the long-term impact of approach-related differences on implant longevity and revision rates.
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