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Abstract
Objective Enhanced recovery after surgery protocols have been increasingly adopted to optimize postoperative 
functional restoration. This propensity score-matched cohort study quantified the impact of the direct anterior 
approach during THA on ERAS efficacy in patients with femoral neck fractures and analyzed outcomes such as 
functional recovery acceleration and perioperative complications. Methods The consecutive cohort comprised 231 
patients who underwent primary arthroplasty for femoral neck fractures and were stratified by surgical approach: 
direct anterior (DAA, n = 59) versus posterolateral (PLA, n = 172). The clinical outcomes, such as patient statistics, 
details of perioperative management, length of stay, pain, Harris hip score, and in-hospital complications, were 
recorded. This retrospective observational study mitigated the risk of confounding bias by applying propensity 
score matching. Results With PSM, 51 pairs of well-matched patients were generated for comparison between 
the DAA group and the PLA group. The incision length decreased to 10.7 ± 1.4 cm in the DAA group, whereas it 
was 13.1 ± 1.3 cm in the PLA group. Compared with the PLA cohort, the DAA cohort had a significantly shorter 
postoperative length of stay (P = 0.001) but superior limb-length discrepancy control (P < 0.001). Compared with the 
PLA group, the DAA group demonstrated superior early pain control (VAS score reduction: 3/7/14 days, P < 0.05) 
and accelerated functional gains (HHS improvement: 7/14 days/1 month, P < 0.05), although the 6-month outcomes 
were similar between groups (P = 0.675). The DAA group exhibited superior 1-month outcomes in terms of pain 
control, device independence, and ambulation (P < 0.05), but there were similar complication profiles between the 
groups. Conclusions Compared with the posterolateral approach, DAA enhances early recovery outcomes in THA 
among elderly patients with femoral neck fractures undergoing ERAS protocols. DAA demonstrated superior short-
term functional gains and similar long-term outcomes compared with the posterolateral approach. These findings 
support the strategic use of DAA for optimizing early recovery for this patient population.
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Femoral neck fractures are a common orthopedic injury, 
accounting for approximately 3.58% of all fractures and 
50% of proximal femoral fractures. The incidence of 
femoral neck fractures is particularly high among elderly 
individuals, and due to the increasing age of the global 
population, the prevalence of femoral neck fractures con-
tinues to rise [1–3]. The elevated mortality rate observed 
in elderly patients stems from diminished physiological 
reserves and is compounded by preexisting comorbidi-
ties, prolonged immobilization postinjury, and compli-
cations arising from trauma-related systemic stress and 
fracture sequelae [4]. Treatment strategies differ by age 
group. In younger patients, closed reduction and internal 
fixation are routinely employed, yielding satisfactory out-
comes. Conversely, in elderly patients, internal fixation 
is associated with a heightened risk of avascular necrosis 
of the femoral head. Therefore, total hip arthroplasty is 
frequently preferred, as this procedure enables early post-
operative ambulation and is associated with high patient 
satisfaction [5]. Despite these advantages, postoperative 
complications remain a concern. Research indicates that 
THA performed for femoral neck fractures is associated 
with higher rates of complications and reoperations than 
THA for hip osteoarthritis [6, 7]. Several factors influ-
ence these outcomes, among which the choice of surgical 
approach is a critical determinant [8].

Traditionally, total hip arthroplasty for the treatment 
of femoral neck fractures has been performed using two 
well-established surgical approaches: the posterolat-
eral approach, as described by Moore, and the antero-
lateral approach, as outlined by Hardinge [9]. In recent 
years, advancements in minimally invasive techniques 
have led to a growing adoption of the direct anterior 
approach in clinical practice [10]. The DAA accesses the 
hip joint through the interval between the tensor fasciae 
latae and sartorius muscles, thus avoiding detachment 
of any muscle tissue. This technique minimizes intraop-
erative trauma and promotes faster postoperative recov-
ery, which may be particularly advantageous for elderly 
patients with femoral neck fractures. Emerging evidence 
suggests that, compared with other surgical approaches, 
the DAA may significantly enhance early postoperative 
functional rehabilitation [11].

Since the 1990s, the concept of enhanced recovery 
after surgery has been increasingly emphasized [12]. 
The integration of ERAS protocols has revolutionized 
perioperative care, employing multimodal strategies to 
mitigate surgical stress responses and accelerate func-
tional restoration [13]. In arthroplasty, ERAS implemen-
tation reduces the length of stay while improving 30-day 
mobility scores [14, 15]. However, the synergistic poten-
tial between the anatomical advantages of the DAA and 
ERAS principles remains underexplored in the context of 
fragility fractures.

Materials and methods
This retrospective propensity score-matched cohort 
study analyzed 231 consecutive patients who under-
went THA for femoral neck fractures at Nantong Third 
People′s Hospital from December 2021 to December 
2023. We compared ERAS efficacy metrics (time from 
injury to surgery, LOS, TUG, VAS, HHS), radiographic 
outcomes (limb-length discrepancy, implant positioning) 
and safety profiles (180-day complications, readmissions). 
Our findings elucidate how the DAA’s tissue-preserving 
philosophy synergizes with ERAS objectives, providing 
evidence to refine surgical strategy selection in geriatric 
hip fracture management.

The inclusion criteria were as follows: (1) patients 
over 60 years old; (2) unilateral low-energy femoral neck 
fractures; (3) radiographically confirmed Garden III/IV 
fractures undergoing primary total hip arthroplasty; (4) 
protocol adherence to ERAS guidelines; (5) absence of 
severe osteoporosis; (6) no cognitive impairment, ensur-
ing compliance with postoperative rehabilitation; and (7) 
no severe systemic comorbidities. Patients with Garden 
I/II fractures or younger patients were typically consid-
ered for percutaneous cannulated screw fixation, whereas 
those with advanced age, severe osteoporosis, or cogni-
tive impairment were prioritized for hemiarthroplasty.

The exclusion criteria were as follows: (1) preexisting 
symptomatic hip osteoarthritis or inflammatory arthrop-
athy; (2) polytrauma or ipsilateral lower extremity frac-
tures; (3) pathological fractures (metastatic or metabolic 
etiology); (4) other hip procedures (cannulated screw 
fixation, hemiarthroplasty); or (5) uncontrolled systemic 
comorbidities (ASA grade ≥ 4) or cognitive impairment 
precluding protocol adherence.

Ethical approval for this study was granted by the Insti-
tutional Review Board of Nantong Third People’s Hospi-
tal (EK2023015). Written informed consent was obtained 
from all participants following comprehensive proto-
col disclosure, with signature documentation archived 
in electronic medical records. This retrospective cohort 
study analyzed 231 consecutive patients who underwent 
primary total hip arthroplasty for femoral neck fractures 
at our hospital. After screening the patients based on the 
inclusion/exclusion criteria, they were stratified based on 
the surgical approach: direct anterior approach (DAA, 
n = 59) versus the posterolateral approach (PLA, n = 172). 
Propensity score matching was implemented to mitigate 
the risk of indication bias and incorporated 9 clinical 
covariates: age, sex, BMI, operative side, preoperative Hb, 
operating time, blood loss, ASA grade, and Garden clas-
sification. Propensity score matching was employed to 
mitigate confounding in this observational surgical study, 
a methodologically robust approach for addressing selec-
tion bias when randomized controlled trials are ethically 
or logistically prohibitive [16].
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Surgical procedure
All procedures were conducted under general anesthesia 
following standardized protocols. To control for techni-
cal variability, the lead surgeon demonstrated procedural 
mastery, with > 100 cases per approach (DAA and PLA). 
A dedicated arthroplasty team maintained surgical conti-
nuity across all patients.

Direct Anterior Approach Group (DAA): The patient 
was positioned supine on an adjustable operating table 
that allows breaking at the pubic symphysis to facilitate 
femoral elevation during surgery. An 8–10-cm incision 
was made, starting 2 cm lateral to the anterior superior 
iliac spine and directed toward the fibular head. The fas-
cia was incised, and dissection continued through the 
interval between the tensor fasciae latae and sartorius 
muscles. The ascending branch of the lateral circumflex 
femoral artery was ligated. Part of the reflected head of 
the rectus femoris was released, and a T-shaped capsu-
lotomy was performed to expose the joint. The acetabu-
lar labrum, soft tissues within the fossa, and osteophytes 
are removed. The acetabulum was reamed, and the cup 
and liner were implanted. The superior and posterior 
capsules around the femoral neck were released, and in 
some cases, the adductor magnus tendon was released. 
The proximal femur was elevated, the canal was reamed, 
and the stem and head were implanted. The joint was 
reduced, and stability and limb length were assessed. The 
wound was irrigated and closed in layers.

Posterior–Lateral Approach Group (PLA): Patients 
were positioned in the lateral decubitus position with the 
affected side up. The incision began at the posterior supe-
rior iliac spine and extended distally toward the greater 
trochanter and femoral shaft, typically measuring 10 to 
14 cm in length. The fascia lata was incised sharply, and 
the gluteus maximus fibers were split bluntly along their 
natural orientation. The approach proceeded between 
the posterior border of the gluteus medius and the short 
external rotators, using the piriformis tendon as a land-
mark. The short external rotators were detached from 
their insertion on the greater trochanter to expose the 
joint capsule. The subsequent steps, including capsu-
lotomy, acetabular preparation, and prosthesis implan-
tation, mirrored those in the direct anterior approach 
group.

ERAS protocol
All surgical patients followed a standardized periop-
erative enhanced recovery after surgery protocol [17]. 
This included preoperative education and daily use of 
anti-inflammatory analgesics. Anesthesia comprised 
general anesthesia with local infiltration. Antibacterial 
prophylaxis was administered throughout the surgical 
procedure and for 4 h postoperatively, with a total dura-
tion of 24 h. A drainage tube was placed, clamped for 6 h 

postsurgery, and removed on the second postoperative 
day. Postoperative pain was managed with an analgesia 
pump and celecoxib every 12 h. Anticoagulation therapy 
with rivaroxaban began within 24 h postsurgery and was 
combined with lower extremity pneumatic compression 
to prevent venous thrombosis. Rehabilitation focused on 
muscle strengthening, coordination enhancement, and 
gait training with hip precautions. Passive flexion and 
extension of the hip, knee, and ankle joints were per-
formed with physician assistance.

Postoperative efficacy evaluation
Clinical Assessment: For each patient, we recorded 
detailed data, including the incision length, operative 
time, intraoperative blood loss, and postoperative length 
of stay. The Timed Up and Go test [18] was conducted at 
2 weeks postsurgery to assess mobility. Pain levels were 
evaluated using the visual analog scale at 3, 7, and 14 
days after surgery. Functional outcomes were assessed at 
1 week, 2 weeks, 1 month, and 6 months postoperatively 
using the Harris Hip Score. Given the substantial empha-
sis on pain and functional activity within this scoring sys-
tem, five specific parameters—postoperative pain, use of 
ambulatory aids, presence of limping, walking distance, 
and stair-climbing ability—were analyzed at 1 month 
postoperatively.

Imaging Assessment: All patients underwent routine 
postoperative imaging, comprising anteroposterior (AP) 
pelvic radiographs, AP and lateral hip radiographs, and 
hip CT scans. The acetabular abduction angle was mea-
sured from X-rays, the acetabular anteversion angle from 
CT scans, and the limb length discrepancy (affected ver-
sus unaffected side) from AP pelvic radiographs.

Postoperative Complications: The incidence of compli-
cations within 6 months postoperatively was compared 
between the two groups. The recorded complications 
included intraoperative fractures, surgical site complica-
tions, prosthetic infections, hip dislocations, nerve inju-
ries, and reoperations.

Statistical analysis
In this retrospective cohort study, propensity score 
matching was utilized to minimize treatment selection 
bias in assessing the causal effects of the direct anterior 
approach versus the posterolateral approach. The PSM 
model incorporated nine covariates: age, sex, body mass 
index, operative side, preoperative hemoglobin, operative 
time, blood loss, ASA grade, and Garden classification of 
femoral neck fractures. Using logistic regression-derived 
propensity scores, one-to-one nearest neighbor matching 
was performed to pair patients from the DAA and PLA 
groups without replacement, with a caliper width of 0.2 
to ensure match precision. This process resulted in 51 
matched pairs for analysis. The data were analyzed using 
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IBM SPSS 25.0. For continuous variables, normality and 
homogeneity of variance were assessed with the Shapiro‒
Wilk and Levene tests, respectively. If normally distrib-
uted with equal variance, the independent samples t test 
was applied. Categorical variables were compared using 
the chi-square test. A P value < 0.05 was considered sta-
tistically significant.

Results
Before propensity score matching (PSM), the mean time 
from injury to surgery was 2.8 ± 1.2 days in the DAA 
group and 3.0 ± 1.3 days in the PLA group, with no sig-
nificant difference between the groups (P = 0.384). Sig-
nificant differences in preoperative hemoglobin levels, 
operative time, or blood loss (p < 0.05) were observed 
between the two groups. After PSM, 51 matched pairs 
were analyzed, and the aforementioned differences were 
no longer statistically significant (p > 0.05) (Table 1).

Compared with the PLA group, the DAA group pre-
sented a significantly shorter surgical incision length 
and shorter postoperative hospital stay (both P < 0.05). 
Postoperative imaging revealed no significant difference 
in the acetabular abduction angle between the groups 
(P > 0.05); however, the PLA group had greater acetabu-
lar anteversion, whereas the DAA group demonstrated 
smaller limb length discrepancies (both P < 0.05). In the 
functional assessments, the DAA group completed the 
TUG test faster at 2 weeks postoperatively (P < 0.05) and 
reported lower VAS scores at 3, 7, and 14 days (P < 0.05) 
(Fig.  1). HHS outcomes favored the DAA group at 1 
week, 2 weeks, and 1 month (P < 0.05), with no signifi-
cant difference at 6 months (P > 0.05) (Fig. 2). At 1 month, 
the DAA group outperformed the PLA group in terms of 

pain relief, use of assistive devices, gait quality, and walk-
ing distance (P < 0.05) (Table 2).

In the DAA group, one patient sustained an intraop-
erative greater trochanter fracture, with one develop-
ing postoperative lateral femoral cutaneous nerve injury 
and another showing erythema at the incision site at one 
week, which was resolved by debridement and suturing. 
In the PLA group, one patient experienced joint dislo-
cation two weeks postoperatively, which was managed 
successfully with manual reduction and immobilization, 
whereas two patients experienced incision-related com-
plications—one complication resolved with dressing 
changes, and the other complication required debride-
ment and suturing. No cases of periprosthetic infection 
occurred in either group. The complication rates did not 
differ significantly between the groups (P > 0.05, Table 3).

Discussion
Comparative merits and technical considerations of the 
direct anterior approach
The direct anterior approach for total hip arthroplasty 
offers distinct advantages over the posterior lateral 
approach, most notably the accelerated recovery of early 
postoperative function. Since the early 2000s, modern 
DAA techniques have consistently demonstrated faster 
restoration of mobility, with patients often discontinu-
ing assistive devices and regaining the ability to walk and 
navigate stairs more rapidly [19]. As a true internervous 
approach, DAA preserves muscle integrity, thus yielding 
higher functional scores, lower pain scores, and a marked 
reduction in postoperative analgesic use [20]. Previous 
studies suggested that shorter hospital stays with DAA 
reduce medical costs [21]. Furthermore, compared with 

Table 1  Characteristics of patients in the propensity score-matched groups
Before propensity matching After propensity matching
DAA group
n = 59

PLA group
n = 172

p -value DAA group
n = 51

PLA group
n = 51

p -value

Age (year) 70.6 ± 8.5 71.9 ± 9.5 0.567 71.4 ± 8.63 70.9 ± 9.2 0.538
Gender (Male), n (%) 30.5 33.7 0.770 31.4 37.1 0.677
BMI 24.8 ± 3.4 24.1 ± 2.8 0.283 24.1 ± 2.8 24.1 ± 2.2 0.915
Operative side (R) 61.0 57.0 0.697 58.8 51.0 0.551
Time to surgery(days) 2.8 ± 1.2 3.0 ± 1.3 0.384 2.9 ± 1.2 3.0 ± 1.2 0.472
Preoperative Hb(g/L) 117.4 ± 14.1 122.9 ± 16.0 0.014 116.8 ± 14.1 119.4 ± 16.4 0.390
Operating time (min) 88.2 ± 12.8 92.9 ± 12.7 0.032 90.6 ± 12.1 94.9 ± 12.8 0.107
Blood loss (ml) 232.6 ± 31.6 244.5 ± 35.02 0.027 233.7 ± 30.5 243.3 ± 35.2 0.176
ASA grade, n (%) 0.620 0.828
I 3(5.1) 6(3.5) 3(5.9) 3(5.8)
II 32(54.2) 105(61.0) 27(52.9) 24(47.1)
III 24(40.7) 61(35.5) 21(41.2) 24(47.1)
Garden classification 0.210 0.111
III 44(74.6) 143(83.1) 39(76.5) 46(90.2)
IV 15(25.4) 29(16.9) 12(23.5) 5(9.8)
BMI, body mass index; Hb, hemoglobin; ASA, American Society of Anesthesiologists
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PLA, DAA is associated with a lower dislocation rate 
(approximately 0.46%) [22].

Despite its benefits, the direct anterior approach for 
total hip arthroplasty has notable drawbacks, limiting its 
widespread use. Compared with standard techniques, it 
is a technically demanding procedure with a steep learn-
ing curve, defined as the number of cases a surgeon must 
perform to achieve consistent outcomes [23, 24]. Reviews 
confirm that proficiency is strongly correlated with surgi-
cal volume [25]. Exposure of the proximal femur is chal-
lenging, often requiring the release of soft tissues such as 
the joint capsule and adductor magnus tendon to elevate 
the femur, with inadequate exposure risking greater tro-
chanter fractures in osteoporotic patients [26]. The risk 
of prosthetic joint infection is a significant concern, 
with early studies reporting higher wound complication 
rates (1.4% vs. 0.2% in posterior approaches) due to the 
proximity of the incision to the groin, a region prone 
to gram-negative bacteria [27]. In patients with a BMI 
exceeding 40, infection rates are elevated (4% vs. 2.5%) 

[28], suggesting increased risk of PJI and wound compli-
cations in obese individuals. Additionally, the approach’s 
proximity to the lateral femoral cutaneous nerve poses 
a risk of injury during exposure or closure, potentially 
causing anterior–lateral thigh numbness [29].

The technical limitations of the direct anterior 
approach necessitate particular vigilance regarding six 
intraoperative considerations. (1) Careful patient selec-
tion is critical, with cautious application in morbidly 
obese individuals. (2) Optimal femoral exposure requires 
downward angulation of the operating table at the pubic 
symphysis level. (3) identification of the obturator inter-
nus muscle prevents incorrect intermuscular plane entry. 
(4) Careful protection of the lateral femoral cutaneous 
nerve combined with systematic coagulation of the supe-
rior gluteal artery’s ascending branch minimizes lateral 
thigh hypoesthesia and reduces hematoma risk. (5) Con-
trolled release of proximal femoral soft tissues, including 
capsular structures and conjoined tendons, with optional 
piriformis tendon release when needed, to ensure safe 

Fig. 1  Pre- and postoperative visual analog scale (VAS) scores in the DAA and PLA groups. The y-axis represents the VAS score, and the x-axis represents 
the time points. *p < 0.05 indicates a significant difference from the PLA group
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femoral elevation while preventing calcar fracture. (6) 
Safe soft tissue preservation, with an eye toward main-
taining the integrity of the obturator externus, is essen-
tial for preventing iatrogenic posterior instability through 
excessive proximal release.

Comparison of clinical, imaging, and functional outcomes 
between the two groups
Compared with the PLA group, the DAA group pre-
sented significantly shorter incision lengths and postop-
erative hospital stays, which is consistent with findings 
from domestic and international studies [30, 31]. The 
PLA requires transection of short external rotators 
to expose the hip joint, whereas the DAA utilizes an 
internervous plane, preserving muscle integrity and 
minimizing soft tissue trauma. This results in reduced 
intraoperative blood loss, faster functional recovery, and 
shorter hospital stays with DAA. For elderly patients with 
femoral neck fractures, shorter hospital stays are critical 
to reduce nosocomial complications and conserve medi-
cal resources.

The postoperative radiological findings in this study 
confirmed that the artificial hip prosthesis was positioned 
within the ideal range for both the DAA and PLA groups. 
The target acetabular abduction angle was 40–45° [32], 
with no significant difference between the groups. How-
ever, acetabular anteversion differed significantly: in the 
DAA group, the mean angle was 12.8 ± 2.1°, whereas it 
was 20.0 ± 3.5° in the PLA group. This disparity arises 
from the surgical technique used. In PLA, transection of 
short external rotators requires meticulous repair to pre-
vent posterior dislocation, prompting placement of the 
acetabular component with anteversion parallel to or 5° 
greater than the transverse acetabular ligament, minimiz-
ing postoperative posterior dislocation risk. Conversely, 
the DAA preserves posterior structures but compromises 
the anterior capsule, increasing anterior dislocation risk 
during external rotation and abduction; thus, anteversion 
is set at 10–15° to reduce this likelihood.

In most patients, following total hip arthroplasty, the 
leg length discrepancy is less than 10  mm. The litera-
ture indicates that an LLD of 5–10 mm is generally well 

Fig. 2  Postoperative Harris hip scores (HHSs) in the DAA and PLA groups. The y-axis represents HHSs, and the x-axis represents the time points. *p < 0.05 
indicates a significant difference from the PLA group

 



Page 7 of 9Wang et al. Journal of Orthopaedic Surgery and Research          (2025) 20:512 

tolerated by patients [33]. In our study, 98% of patients 
exhibited an LLD below 10 mm postoperatively, reflect-
ing high satisfaction with leg length outcomes. Compared 
with the PLA group, the DAA group had a significantly 
smaller LLD, likely because of the supine position in the 
DAA, which simplifies the intraoperative comparison of 
the bilateral patellar or medial malleolar positions. Addi-
tionally, this position facilitates fluoroscopic assessment 
of the lateral condyles, enabling more precise leg length 
control.

Comparative postoperative pain analysis revealed sig-
nificantly lower VAS scores in the DAA cohort than in 
the PLA group at days 3, 7, and 14. This disparity likely 
stems from the minimally invasive nature of the DAA, 
which uses an internervous plane access with reduced 
capsular innervation in the anterior superior region, 
thereby causing less iatrogenic muscle and soft tissue dis-
ruption than the rotator muscle division that is required 
for PLA. Bergin et al. corroborated this mechanistic 
advantage through biochemical evidence, showing that 
DAA procedures yield lower serum creatine kinase levels 
(indicative of muscular trauma) and attenuated inflam-
matory mediator responses, particularly TNF-α [34]. 
These physiological preservation benefits collectively 

account for the DAA group’s superior early functional 
mobility and reduced perioperative discomfort.

A systematic review of 109 studies (2012–2016) evalu-
ating DAA for the treatment of femoral neck fractures 
revealed superior early functional recovery compared 
with alternative approaches, with four studies dem-
onstrating statistically significant advantages in initial 
mobility outcomes. Subgroup analysis demonstrated a 
sevenfold reduction in dislocation rates with DAA (1.1%) 
versus PLA (7.8%) [35]. Consistent with these findings, 
the DAA cohort exhibited enhanced functional perfor-
mance at the 1-week, 2-week, and 1-month postopera-
tive assessments, including faster TUG tests at 2 weeks 
postoperatively and superior ambulatory capacity at the 
1-month evaluation. Notably, this early functional advan-
tage equilibrated by the 6-month follow-up, with com-
parable hip scores observed between groups, suggesting 
that approach-related differences primarily affect short-
term rehabilitation phases rather than long-term arthro-
plasty outcomes.

Postoperative complications
Comparative analysis revealed equivalent overall com-
plication rates between the groups. The DAA cohort 

Table 2  Comparison of outcome indicators between the DAA and PLA groups
DAA group n = 51 PLA group n = 51 p -value

Length of incision(cm) 10.7 ± 1.4 13.1 ± 1.3 < 0.001
LOS(days) 5 ± 1.2 5.8 ± 1.1 0.001
Abduction angle 43.4 ± 1.6 42.7 ± 2.6 0.263
Anteversion angle 12.7 ± 2.2 20.1 ± 2.7 < 0.001
LLD(mm) 2.9 ± 1.5 6.1 ± 2.6 < 0.001
TUG 38.4 ± 5.4 41 ± 5.4 0.016
VAS preoperative 7.5 ± 0.9 7.4 ± 0.9 0.571
VAS 3(days) 4.7 ± 1 5.2 ± 0.7 0.012
VAS 7(days) 3.5 ± 0.6 3.9 ± 1.1 0.026
VAS 14(days) 2.1 ± 0.5 2.7 ± 0.7 < 0.001
HHS 1(week) 68.8 ± 4.7 63.7 ± 4.2 < 0.001
HHS 2(weeks) 76.5 ± 4.1 71.6 ± 3.8 < 0.001
HHS 1(month) 81.2 ± 4.6 79.1 ± 4 0.017
HHS 6(months) 89.9 ± 3.6 90.2 ± 3 0.675
Pain 41.4 ± 1.7 40.6 ± 2.1 0.046
Walking Aids 8.9 ± 1.3 7.5 ± 1.4 < 0.001
Gait 8.1 ± 1.9 7.1 ± 1.6 0.007
Walking Distance 9.2 ± 1.2 7.9 ± 1.7 < 0.001
Stairs 2.1 ± 0.6 2.1 ± 0.5 0.765
LOS, postoperative length of stay; LLD, limb–length discrepancy; TUG, timed up and go test; VAS, visual analog scale

Table 3  Comparison of complications between the DAA and PLA groups
Group Intraoperative 

fracture
Prosthetic 
infection

Incision complications Postoperative 
dislocation

Nerve injury Reop-
era-
tion

DAA group n = 51 1(2.0%) 0 1(2.0%) 0 1(2.0%) 1(2.0%)
PLA group n = 51 0 0 2(3.9%) 1(2.0%) 0 1(2.0%)
p -value 0.315 1 0.558 0.315 0.315 1
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exhibited one intraoperative greater trochanter frac-
ture in an osteoporotic elderly patient during femo-
ral exposure using a double-hook retractor, potentially 
attributable to insufficient capsular release, which was 
successfully managed with Kirschner wire tension band 
fixation. Notably, the PLA group sustained one postop-
erative dislocation (absent in DAA patients), underscor-
ing the biomechanical significance of preserving external 
rotators for hip stability. Both approaches showed com-
parable wound morbidity profiles: DAA-related compli-
cations included one case of lateral femoral cutaneous 
nerve neuropraxia that resolved spontaneously within six 
months and a hematoma requiring debridement; PLA-
related complication involved fat liquefaction managed 
conservatively, and one case of delayed healing requir-
ing revision. No periprosthetic infections occurred in 
either group, possibly reflecting the study’s sample size 
limitations and 6-month follow-up duration. Our institu-
tional preference for the posterolateral approach in obese 
patients likely contributed to equivalent incision-related 
outcomes between techniques.

This study has two principal limitations. First, the ret-
rospective single-center design with a limited sample size 
necessitates validation through prospective trials featur-
ing extended follow-up periods to establish robust evi-
dence for femoral neck fracture management. Second, 
while propensity score matching mitigated selection bias 
regarding patient comorbidities, residual confounding 
from unmeasured variables remains possible. Notwith-
standing these constraints, the methodology demon-
strates clinical applicability across orthopedic practices. 
Future multicenter prospective trials should further 
validate these findings through standardized outcome 
assessments.

Conclusions
This study demonstrated that the direct anterior 
approach (DAA) for total hip arthroplasty enhances early 
recovery outcomes in elderly patients with displaced 
femoral neck fractures who are undergoing ERAS proto-
cols, with reduced soft tissue trauma, lower dislocation 
rates, and accelerated short-term functional recovery. 
DAA shows comparable long-term function to that of the 
posterolateral approach, supporting its integration into 
surgical strategies for optimizing early recovery.
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