
Introduction
Total hip arthroplasty (THA) is globally acknowledged as a 
highly effective surgical procedure for addressing advanced 
hip pathologies, including osteoarthritis and avascular 

necrosis (AVN) [1]. Among the various surgical approaches, 
the direct anterior approach (DAA) has gained prominence 
due to its potential advantages, such as reduced post-
operative pain, lower dislocation rates, and accelerated 
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Introduction: Purpose: Early complications following direct anterior approach (DAA) total hip arthroplasty (THA) in avascular necrosis 
(AVN) pose challenges due to altered bone quality and anatomical variations. This study evaluates early complications, functional outcomes, 
and management strategies in 250 DAA THA cases at a resource-limited center.
Materials and Methods: A retrospective analysis was conducted on patients (18–65 years) who underwent DAA THA for AVN between 
January 2022 and December 2023. Exclusion criteria included prior hip surgeries, congenital deformities, and significant comorbidities. The 
surgical protocol focused on minimal tissue disruption and precise implant placement, aided by intraoperative fluoroscopy. Data on 
demographics, surgical details, complications, and functional outcomes (Harris hip score [HHS] and Western Ontario and McMaster 
Universities Osteoarthritis Index [WOMAC]) were collected at 2- and 6 weeks, and 1 year postoperatively.
Results: The cohort included 197 males (78.8%) and 53 females (21.2%), with a mean age of 41.1 ± 14.4 years. The mean surgical time (incision 
to closure) was 73.7 ± 20.7 min/hip. Early complications occurred in 5.6% of cases: dislocation (0.4%), superficial infections (1.2%), lateral 
femoral cutaneous nerve injuries (3.2%), and limb length discrepancies (0.8%), all of which were successfully managed. Functional outcomes 
improved significantly, with HHS increasing from baseline 39.98 to 96.8 and WOMAC scores decreasing from baseline 58.9 to 9.2 in 1 year.
Conclusion: DAA THA is a safe and effective procedure for AVN, with low complications and significant functional improvement. Surgeon 
experience, meticulous technique, and standardized protocols optimize outcomes, supporting its viability in resource-constrained settings, 
though further research is needed.
Keywords: Direct anterior approach, total hip arthroplasty, avascular necrosis, early complications, India.

Abstract

Learning Point of the Article:
The study highlights that the direct anterior approach (DAA) for total hip arthroplasty (THA) in patients with avascular necrosis (AVN) is 
a safe and effective procedure, demonstrating low complication rates and significant improvements in functional outcomes. These insights 

are particularly relevant in the context of managing AVN-related hip pathologies in low- and middle-income countries.

Managing Complications of Total Hip Arthroplasty for Avascular 
Necrosis Hip Performed Via Anterior Approach
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recovery times. These benefits have contributed to its 
increasing adoption, particularly in Asian countries [2]. 
However, the implementation of DAA in resource-limited 
settings poses distinct challenges, where factors such as patient 
selection, surgical expertise, and post-operative care play 
pivotal roles in determining outcomes [3].
Early complications associated with DAA THA, including 
iatrogenic femoral fractures, dislocations, and wound-related 
issues, are critical to address to optimize patient care and refine 
surgical techniques [4]. This is especially relevant in the context 
of AVN, a condition that predominantly affects young and 
middle-aged individuals and often progresses to femoral head 
collapse if left untreated [5]. In India, AVN represents a leading 
indication for THA, accounting for a substantial proportion of 
procedures, thereby underscoring the need for tailored surgical 
strategies for this demographic [1].
The etiology of AVN is multifactorial, involving genetic 
predisposition, lifestyle factors such as alcohol consumption, 
corticosteroid use, traumatic injuries, and, more recently, 
complications related to COVID-19 [6]. The progressive 
nature of AVN leads to severe pain, functional impairment, and 
eventual joint destruction, necessitating timely surgical 
intervention [7]. While DAA offers potential advantages, its 
steep learning curve and technical demands can result in 
complications, particularly during the initial phases of 
implementation, especially in settings with limited surgical 
training and infrastructure [8].
Effective management of early complications in DAA THA 
requires a comprehensive understanding of patient-specific 
factors, surgical techniques, and post-operative protocols. 
Previous studies have highlighted the importance of surgeon 
experience, meticulous patient selection, and refined surgical 
techniques in minimizing complications [3, 9]. However, there 

is a notable gap in the literature regarding outcomes of DAA 
THA in low- and middle-income countries, particularly in the 
context of AVN [3]. This highlights the need for region-specific 
studies to address the unique challenges and opportunities 
presented by DAA.
The aim of this study was to evaluate the incidence, pattern, and 
management of early complications following DAA THA in a 
consecutive cohort of patients with AVN in an Indian tertiary 
care setting, and to assess associated early functional recovery 
using standardized outcome measures. 

Materials and Methods

Study design
This retrospective study was conducted at a tertiary care center 
in India, analyzing 250 cases of DAA THA performed for AVN 
between January 2022 and December 2023. Patient data were 
collected from electronic medical records, including operative 
reports and follow-up assessments. Since this was a 
retrospective analysis, no direct patient contact occurred; 
ethical approval was waived by the Institutional Review Board, 
while written informed consent was obtained preoperatively for 
the use of anonymized clinical data in research. The study 
adhered to the principles outlined in the Declaration of 
Helsinki, ensuring patient confidentiality and data integrity.

Patient selection
Patients were identified through a retrospective review of 
hospital records based on predefined eligibility criteria. A total 
of 250 consecutive patients who met the inclusion criteria were 
selected. Inclusion criteria included a documented diagnosis of 
AVN based on clinical evaluation and imaging (magnetic 

r e s o n a n c e  i m a g i n g  o r 
radiographs), and age between 18 
and 65 years at the time of surgery. 
Exclusion criteria were patients 
with a history of previous hip 
surgeries recorded in the medical 
database, presence of congenital 
hip deformities documented in 
pre-operative assessments, and 
s i g n i f i c a n t  c o m o r b i d i t i e s 
contraindicating THA, including 
advanced cardiovascular disease, 
uncontrolled diabetes, or severe 
renal dysfunction, as noted in pre-
operative evaluations.470
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Figure 1: Post-operative anteroposterior pelvic radiographs (a) of a patient with limb length discrepancy following 
right total hip arthroplasty using an uncemented, collarless femoral stem and acetabular cup. The contralateral (left) 
hip remains native and shows degenerative changes. Follow-up X-ray at 6 weeks after completion of staged bilateral 
total hip arthroplasty (b). The left hip has now been replaced using a collared uncemented femoral stem. Both 
implants appear well-positioned with restored hip biomechanics and limb length symmetry.
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Surgical technique
All primary THA during the study period were performed via 
DAA procedure, as it represents the standard surgical approach 
routinely practiced at our institution, ensuring procedural 
consistency and uniform perioperative protocols. All surgeries 
were performed by a single surgeon, experienced in DAA 
protocol. The technique emphasized minimal soft-tissue 
disruption and precise implant positioning. Spinal or epidural 
anesthesia was uniformly administered, with no regional blocks 
used. Patients were positioned supine on a specialized fracture 
table, an Innovative Orthopedic Technologies (IOT) purist 
(IOT Orthopedics, Switzerland) equipped with a leg position 
traction system. Intra-articular pericapsular injections of local 
anesthetics (ropivacaine or bupivacaine), ketorolac, and 
epinephrine were administered, with dosages tailored to 
individual body weight by the anesthesiologist. A single pre-
operative dose of antimicrobial prophylaxis was administered. 
Intraoperative fluoroscopy was utilized to ensure accurate 
placement of the femoral stem and acetabular cup, assess hip 
offset, and verify leg length. Implant selection and fixation 
methods were determined by the surgeon’s preference and 
patient-specific factors [8].

Data collection
Demographic data, including age, gender, and body mass index 
(BMI), were obtained along with surgical details, immediate 
post-operative complications, and functional outcomes. 
Complications such as dislocation, infection, nerve injury, and 
leg length discrepancies (LLD) were systematical ly 
documented.

Outcome measures

Functional outcomes were assessed using the Harris 
Hip Score (HHS) and the Western Ontario and 
McMaster Universities Osteoarthritis Index 
( W O M A C) .  Ev a l u a t i o n s  w e r e  c o n d u c t e d 
preoperatively, immediately postoperatively, and at 2 
weeks, 6 weeks, and 1 year post-surgery.

Results

Patient demographics and surgical details
A retrospective analysis of 250 patients who 
underwent DAA THA for AVN was conducted. The 
most common etiologies of AVN in this cohort were 
post-COVID-related AVN (44.8%), idiopathic 
causes (27.6%), and chronic alcohol or steroid use 
(27.6%) (Table 1). The cohort comprised 197 males 
(78.8%) and 53 females (21.2%) (Fig. 1), with a 
mean age of 41.1 ± 14.4 years, ranging from 18 to 65 

years, representing a diverse demographic profile. The mean 
BMI of the participants was 27.6 ± 4.5 kg/m2. The mean 
surgical duration (incision-to-closure) was 73.7 ± 20.7 
min/hip, with a range from 39 to 110 min/hip, reflecting the 
variability and complexity of individual cases (Table 1).

Immediate post-operative outcomes
All patients were mobilized within 24 h postoperatively, with 
the majority achieving independent ambulation by the 2-week 
follow-up. Early complication rates were observed in 5.6% of 
patients, encompassing one case of dislocation, three superficial 
infections (1.2%), and eight instances of lateral femoral 
cutaneous nerve (LFCN) (3.2%). In addition, LLD was 
observed in two patients (0.8%) (Table 2).
The dislocation was successfully managed with closed 
reduction under general anesthesia, whereas the superficial 
infections were effectively treated with antibiotic therapy. 
Intraoperative fluoroscopy was utilized to ensure accurate 
implant positioning (Fig. 1), with no reported cases of 
malalignment.

Functional outcomes
Significant improvements in functional outcomes were 
observed in all patients following DAA THA, as evaluated using 
the HHS and the WOMAC score. Pre-operative HHS scores 
averaged 39.9 ± 6.1, indicating significant hip dysfunction. 
Immediate post-operative HHS scores improved to an average 
of 69.9 ± 5.6 (P < 0.0001), demonstrating early functional 
recovery. Progressive improvement was observed at subsequent 
follow-ups, with mean HHS scores reaching 74.5 ± 5.6 at 2 
weeks, 89.7 ± 2.8 at 6 weeks, and 96.8 ± 1.5 at 1-year post-
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Figure 2: Functional outcomes of patients undergoing direct anterior approach for total hip 
arthroplasty using the Harris Hip Score and Western Ontario and McMaster Universities 
Osteoarthritis Index scores.
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surgery (Fig. 2). Similarly, WOMAC scores, which averaged 
58.9 ± 5.7 preoperatively, showed a marked decline to 39.2 ± 5.7 
immediately postoperatively, further decreasing to 29.2 ± 5.7 at 
2 weeks, 15.1 ± 3.3 at 6 weeks, and 9.2 ± 3.6 at 1 year (P < 
0.0001) (Fig. 2). The consistent and significant decrease in 
WOMAC scores highlights a progressive reduction in pain and 
functional limitations.

Discussion
The management of early complications following DAA THA 
in patients with AVN of the femoral head presents unique 
challenges, particularly in resource-limited healthcare systems 
such as India. This study, based on a series of 250 AVN cases 
treated with DAA THA, provides valuable insights into early 
complications and mitigation strategies. As the adoption of 
minimally invasive surgical techniques continues to expand 
globally, studies are essential to ensure that the benefits of these 
approaches are realized across diverse patient populations and 
healthcare systems. The findings contribute to the growing 
literature on DAA THA, particularly in the context of AVN, and 
offer practical recommendations for surgeons operating in 
similar settings.
The overall complication rate observed in our study was 5.6%, 
which falls within acceptable limits as per the international 
standards. A recent study reported a cumulative incidence of 
major surgical complications of 6.9%, with a 1-year revision rate 
of 0.1% [10]. Apart from a single patient who suffered from a 

dislocated hip, no major complications requiring admission 
were noted in any of our patients. Variability in early 
complication rates for DAA THA has been documented across 
different studies. For instance, a retrospective analysis involving 
91 patients reported a complication rate of 15.4% [9], whereas a 
larger series of 525 THA cases documented a total complication 
rate of 15% [11]. In addition, community-based orthopedic 
surgeons adopting the DAA without formal residency or 
fel lowship training have reported short-term major 
complication rates as high as 9% [12]. These discrepancies 
highlight the importance of surgical expertise, perioperative 
protocols, and institutional resources in optimizing patient 
outcomes. Our findings noted a total complication rate of 5.6% 
with no component revisions at 1 year. The implementation of 
proactive management strategies, such as enhanced recovery 
after surgery protocols and immediate post-operative care 
adjustments, along with the surgeon’s expertise, may have 
played a critical role in minimizing the complication rates falling 
within this acceptable range.

Incidence of nerve damage
The LFCN is a purely sensory nerve, and injury to this structure 
typically presents as numbness, paraesthesia, or, in severe cases, 
painful neuroma in the anterolateral thigh, resembling meralgia 
paresthetica [9]. Although LFCN injury does not result in 
functional deficits, it can significantly impair patients’ quality of 
life due to persistent sensory disturbances [13, 14]. In our study, 
the incidence of LFCN injury following DAA THA was 
significantly lower (3.2%), with half of the affected patients 
achieving complete recovery within 3 months. This contrasts 
with the widely reported incidence rates ranging from 12% to 
81% in other studies [12,13].
LFCN injury may result from various factors, including direct 
transection by a surgical blade, excessive stretching due to 
retractor placement, compression by surgical instruments, or 
entrapment within scar tissue formation [14]. To mitigate this 
risk, the fascia should be incised 1 cm lateral to the 
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Demographics Details

Total patients, n 250

Male, n  (%) 197 (78.8)

Female, n  (%) 53 (21.2)

Mean age (in years) 41.07±14.39

Body mass index (kg/m²) 27.59±4.45

ASA 1/2, n 115/135

Surgical duration (min) 73.65±20.73

Avascular necrosis caused by 

COVID-19
112 (44.8)

Idiopathic causes 69 (27.6)

Chronic alcohol consumption or 

steroid use
69 (27.6)

Diabetes 13 (5.2)

Hypertension 24 (9.6)

Smoker 21 (8.4)

Table 1: Demographic details of patients undergoing Direct anterior 

approach for total hip arthroplasty.

American Society of Anesthesiologists (ASA)

Primary indications, n  (%)

Comorbidities, n  (%)

n : Total number of patients

Complications n  (%)

Total 14 (5.6)

Dislocation 1 (0.4)

Superficial infections 3 (1.2)

Lateral femoral cutaneous nerve 

damage
8 (3.2)

Limb length discrepancy 2 (0.8)

Table 2: Early post-operative complication rates in the 

direct anterior approach for total hip arthroplasty
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intermuscular plane to safeguard the nerve branches [14]. A 
thorough understanding of the LFCN’s anatomical course and 
its variations is essential.
Comparative studies have highlighted considerable variability 
in LFCN injury rates. For instance, Goulding et al. reported 
LFCN injury in 81% of patients, with persistent symptoms at a 
mean follow-up of 13.4 months [15], whereas Homma et al. 
documented a 31.9% incidence,  w ith 32% of cases 
demonstrating spontaneous recovery over an average of 6.4 
months [14]. In a retrospective study of 91 patients, LFCN 
complications were reported in three patients (3.3%), with 
transient paraesthesia resolving within 3 months in two cases 
and persistent numbness in one case, without functional 
limitations due to the purely sensory nature of the LFCN [9]. 
Similarly, a study comparing the DAA with the posterolateral 
approach in 133 patients observed a 3.13% incidence of LFCN 
complications [16]. In a randomized controlled trial comparing 
bikini-incision DAA with the posterolateral approach in 106 
patients, a 12% incidence of LFCN dysesthesia was reported, 
with five patients experiencing numbness persisting until 1-year 
follow-up [17]. In contrast, our study observed a significantly 
lower incidence of 3.2%, with half of the affected patients 
achieving complete recovery within 3 months without any 
intervention. The other two patients had persistent sensory loss 
around the surgical scar, which also needed no additional 
intervention. Preventive measures, such as meticulous skin-
fascia incision, careful subcutaneous dissection, and avoidance 
of excessive retraction between the sartorius and tensor fascia 
lata muscles, are critical to minimizing the risk of LFCN injury 
[9]. For patients presenting with a painful neuroma, 
conservative medications such as gabapentinoids can be 
prescribed. If unsuccessful, radiofrequency ablation of the 
LCFN can be performed under ultrasonographic guidance.

Leg length discrepancy (LLD)
Leg length discrepancy is a well-documented complication 
following THA, with reported incidence rates ranging from 1% 
to 27% and discrepancies between 3 and 70 mm [18]. While 
most patients tolerate LLD up to 10 mm, larger discrepancies 
can lead to dissatisfaction [18,19]. THA more often results in 
limb lengthening rather than shortening, with ≥1 cm LLD in up 
to 50% of cases [18]. However, only 15–20% of these cases 
require corrective interventions, such as shoe lifts [18]. For 
discrepancies ranging from 2 to 5 cm, conser vative 
management with shoe lifts or insoles is typically employed 
[20]. The primary limitation of insole-based LLD correction is 
the available shoe volume. Heel wedge insoles can compensate 
for up to 2 cm of discrepancy, while closed shoes incorporating a 
sole lift can correct differences up to 5 cm. However, when the 

discrepancies exceed 5 cm, more invasive interventions, such as 
intramedullary lengthening nails, may be necessary, as shoe lifts 
≥5 cm can lead to instability [20].
Comparative studies have highlighted the superiority of the 
DAA in minimizing LLD. For instance, a study of 121 patients 
reported LLD in 8% of DAA cases versus 28% in the 
anterolateral approach (ALA) group, with no DAA patient 
exhibiting LLD >1.5 cm [21]. A meta-analysis further 
supported these findings, revealing LLD >10 mm in 1.2% of 
DAA cases, compared to 3.7% for the posterior approach (PA) 
and 11.4% for ALA [20]. In our study, LLD due to stem 
subsidence occurred in two patients (0.8%), a rate lower than 
previously documented incidences. Neither patient required 
any further intervention as the stems stabilized after the initial 
check. Both underwent a staged THA on the opposite side, and 
the LLD was subsequently corrected.
To minimize the risk of LLD, intraoperative fluoroscopy has 
been shown to significantly enhance leg length control, 
particularly in the supine position, which allows for more 
precise radiographic and clinical assessments during surgery 
[22]. A retrospective study measured LLD using a single 
intraoperative fluoroscopic image and reported an LLD of 2.4 ± 
2.1 mm, with 1.2% of patients exhibiting LLD >10 mm [23]. 
Similarly, another retrospective study comparing DAA and 
posterolateral approach revealed a statistically significant 
reduction in LLD within the DAA group, with a median LLD of 
0 mm (range: −5–4.5 mm) compared to 5 mm (range: 0–9 mm) 
in the posterolateral group [22].
While traditional methods (e.g., pins, calipers, rulers) have been 
used for intraoperative LLD correction, their accuracy remains 
underreported. However, meticulous planning and application 
of these techniques can reduce post-operative discrepancies, 
with studies reporting mean LLDs of 1–4.2 mm. Despite this, 
residual LLD persists in up to 13% of patients, with deviations 
ranging from 2.6 to 10 mm [18].
Advanced techniques such as tissue tension evaluation, trans-
osseous pin measurements, pre-operative 2D/3D planning, 
and computer-assisted navigation have further improved the 
accuracy of LLD management [19]. A study demonstrated that 
3D pre-operative planning offered higher accuracy compared to 
2D templating in terms of implant size, positioning, and LLD 
prevention [19]. These advancements, combined with DAA 
and intraoperative fluoroscopy, not only reduce the incidence of 
post-operative LLD but also contribute to better functional 
outcomes and higher patient satisfaction by ensuring optimal 
limb alignment and stability. Our findings, along with these 
studies, reiterate that the DAA, when combined with 
intraoperative fluoroscopy and advanced planning techniques, 
significantly reduces the incidence of LLD.



Management of dislocations and infections
Dislocation and infection are among the most prevalent early 
post-operative complications fol low ing THA , w ith 
dislocations often resulting from low-energy trauma [4]. 
Reported dislocation rates for the anterior approach range from 
0.6% to 1.5% [4]. Comparative studies have consistently 
demonstrated lower dislocation rates with the DAA compared 
to other approaches. For instance, one study found a dislocation 
rate of 1.1% for the PA versus 0.7% for the DAA [24], whereas 
another reported no dislocation for DAA THAs compared to 
4% for PA THA [25]. Our study observed a dislocation rate of 
0.4%, with no revisions. The single dislocation event occurred 
following high-intensity trauma and was successfully managed 
with closed reduction without any further episodes of 
dislocation or need for component revisions. In case of anterior 
dislocation, the authors advocate immediate closed reduction if 
within 6 weeks of surgery, provided the components, especially 
the acetabular shell, are not in excessive anteversion. If 
excessively anteverted, component exchange or application of a 
lipped liner or a constrained polyethylene liner can be 
attempted to salvage the hip. Although dislocation in our study 
was observed within the 1st post-operative year, late-onset 
occurrences remain a potential long-term complication. 
Patients undergoing THA, irrespective of surgical approach, 
should be counseled that the risk of prosthetic dislocation 
remains beyond the immediate post-operative period. 
Structured patient education regarding prolonged dislocation 
risk can help minimize this complication by promoting 
adherence to activity modifications and avoidance of high-risk 
positions that predispose to hip instability [24]. The reduced 
dislocation rate associated with the DAA may be attributed to 
its muscle-preserving nature, which enhances dynamic 
stabilization of the hip joint [25].
Conversely, the DAA THA is associated with higher 
reoperation risks due to wound complications, such as 
hematomas, delayed healing, and infections [4]. Comparative 
studies indicate higher rates of prolonged wound drainage, 
superficial infections, and deep infections with DAA relative to 
the direct lateral approach [26], though some reports note no 
minor wound complications in DAA cases compared to an 11% 
rate in mini-posterior THA [27]. Obesity further amplifies 
these risks, contributing to delayed healing, surgical site 
infections, and increased reoperation rates [3]. In our cohort, 
superficial wound infections occurred in 1.2% of cases, all of 
which were managed successfully with dressings and oral 
antibiotics, with no instances of deep infection reported.
Functional outcomes
Early functional outcomes following the DAA for THA, 
compared to other surgical approaches, have been extensively 

studied. In a prospective randomized controlled trial 
comparing the DAA and the posterolateral approach for THA, 
the DAA group exhibited a tendency toward higher HHS than 
the posterolateral  approach group up to 3 months 
postoperatively [17]. Similarly, the WOMAC scores indicated 
that the DAA group maintained superior outcomes relative to 
the posterolateral approach group during the first 3 months 
following surgery.
A meta-analysis comparing HHS outcomes between the DAA 
and conventional approaches reported that the HHS at 1 year 
postoperatively ranged from 92 to 97 across randomized 
controlled trials, with no significant differences observed 
between the DAA and conventional approaches [28]. Similarly, 
a single-center study demonstrated significant functional 
improvement following THA via the DAA, with the mean HHS 
increasing from 33.2 ± 2.5 preoperatively to 93.9 ± 2.1 at the 1-
year follow-up [3]. These findings highlight the consistent and 
substantial functional recovery achievable with the DAA. Our 
study findings align with these results [3, 28], demonstrating a 
significant improvement in functional outcomes following 
THA via the DAA. The increased HHS at 1-year follow-up 
indicates near-complete restoration of hip function, whereas 
t h e  d ec rea sed  W O M AC  sco res  re f l ec t  su b stant ia l 
improvements in pain, stiffness, and functional limitations. 
These outcomes underscore the efficacy of the DAA in 
achieving excellent early and mid-term functional results, 
consistent with the literature.

Limitations
Despite its strengths, this study has several limitations. The 
retrospective design inherently introduces selection bias and 
limits the ability to establish causal relationships. The absence 
of a control group comparing DAA with other approaches 
restricts the generalizability of findings. In addition, reliance on 
electronic medical records may lead to underreporting of 
complications, particularly those that resolved spontaneously 
without formal documentation. Another limitation is the 
relatively short follow-up duration of 1 year, which precludes 
assessment of long-term survivorship and implant-related 
complications.
Nonetheless, this study has several strengths. The large sample 
size of 250 patients provides robust data on clinical and 
functional outcomes. The standardized surgical protocol 
followed by an experienced orthopedic surgeon ensures 
consistency in technique and perioperative care. The use of 
validated functional outcome measures (HHS and WOMAC) 
at multiple post-operative intervals strengthens the reliability of 
functional assessments. Furthermore, the incorporation of 
intraoperative fluoroscopy and structured complication 
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documentation enhances the accuracy of surgical outcome 
evaluation. These methodological strengths make the findings 
relevant for orthopedic surgeons considering DAA THA, 
particularly in an Indian clinical setting.

Future directions
Future studies should focus on prospective, comparative 
analyses between DAA and other surgical approaches, such as 
the posterolateral and ALAs, to further validate the superiority 
of DAA in AVN patients. Longer-term follow-up studies are 
warranted to assess implant survival rates, long-term functional 
outcomes, and potential late complications such as aseptic 
loosening and periprosthetic fractures. In addition, research on 
the impact of patient-specific factors, such as obesity, muscle 
strength, and pre-operative functional status, on surgical 
outcomes could provide further insights into optimizing 
patient selection criteria. The role of advanced intraoperative 
technologies, including robotic-assisted navigation and 3D pre-
operative planning, in further improving implant positioning 
and reducing complications should also be explored. Finally, 
studies evaluating the cost-effectiveness of DAA in comparison 
to other approaches will be essential in guiding healthcare 
policy and resource allocation, particularly in emerging 
economies such as India.

Conclusion
This retrospective study focusing on managing early 
complications in DAA THA patients suffering from AVN in an 
Indian diaspora demonstrates that the approach offers excellent 

early functional recovery with a low complication profile. The 
findings reinforce the advantages of the DAA, including early 
mobilization, reduced rates of LLD, and lower incidence of 
dislocations compared to conventional approaches. The overall 
complication rate of 5.6% is well within international standards, 
emphasizing the role of standardized surgical techniques, 
intraoperative fluoroscopy, and enhanced perioperative 
management strategies in optimizing patient outcomes. 
Moreover, significant improvements in HHS and WOMAC 
scores at all follow-up intervals underscore the long-term 
functional benefits of DAA THA. By systematically analyzing 
complications such as LFCN injury, LLD, and superficial 
infections, this study provides valuable insights into effective 
mitigation strategies. These findings contribute to the growing 
body of evidence supporting the safety and efficacy of DAA 
THA, particularly in resource-limited settings.

Clinical Message

This study demonstrates that the direct anterior approach (DAA) 
for total hip arthroplasty (THA) in patients with avascular necrosis 
(AVN) is a safe and effective technique, even in resource-limited 
settings. With a low complication rate (5.6%) and substantial 
improvement in functional outcomes (Harris hip score from 39.98 
to 96.8), this study highlights the critical role of surgeon expertise, 
meticulous surgical technique, and standardized intraoperative 
protocols, including the use of fluoroscopy, in achieving optimal 
outcomes. The findings support the viability of DAA THA for AVN 
patients, particularly in low- and middle-income countries, offering 
a practical approach to improving post-operative recovery and 
quality of life.
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