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Abstract
Worldwide, the Direct Anterior Approach (DA) for Total Hip Arthroplasty (THA) has been gaining popularity. In the past
years, there has been increasing interest in this approach given its early recovery rates. Advocates for this technique claim that
its intermuscular and internervous nature offer patients a better and more anatomical management of soft tissues leading to better functional results and less pain. This review exhibits the anatomic and surgical considerations of the procedures as well as its
main advantages and potential complications.
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Introduction
Total Hip Arthroplasty (THA) is one of the most successful
orthopedic procedures performed currently worldwide. It is estimated that by the year 2030, around 570,000 of these procedures
are to be performed yearly in the United States [1]. It has become a
highly effective procedure in terms of pain relief and quality of life
improvement for patients with hip osteoarthrosis with high rates of
patient satisfaction [2-5]. Several surgical approaches have been
described for THA, each with its own advantages and disadvantages. The most popular approaches are the posterior approach,
the lateral approach and the direct anterior approach, in that order
[6]. The Direct Anterior Approach (DAA) was initially described
by Carl Heuter in 1881, but became popular after its realization by
Marius N. Smith-Petersen in 1917 [7]. Although the most commonly used approach in the United States is the posterolateral approach [6], recently the use of DAA has gained popularity among
orthopedic surgeons, given that some authors claim less soft tissue
damage and faster recovery [8-11]. There is little evidence that
suggests long term superiority in the outcomes of the procedure
but it has widely shown faster recovery.

Anatomic Considerations
The DAA is the only approach for THA that is performed
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through an intermuscular and an internervous approach [8,12]. The
superficial muscle plane is found between the Tensor Fascia Latae
Muscle (TFL), which is innervated by the superior gluteal nerve,
and the Sartorius muscle, which is innervated by the femoral nerve.
The deep interval lies between the gluteus medius and the rectus
femoris muscles. Given its nature, it is the only surgical approach
that is inter muscular and internervous. In theory it could provide
less damage to soft tissues, which could lead to better functional
outcomes, less pain and better gait kinematics [11,13-15].
An important anatomic consideration when performing the
DAA is the origin of the Sartorius muscle in the Anterior Superior Iliac Spine (ASIS), which is the anatomical landmark for the
incision. Caution is deemed to avoid going medial to the ASIS at
the time of the incision. The femoral neurovascular bundle lies
medial to the Sartorius muscle. The Lateral Femoral Cutaneous
Nerve (LFCN) provides innervation to the skin of the anterior and
lateral thigh, under the inguinal ligament and over the Sartorious
and the TFL muscles. Although anatomic variations are common
[16] a potential complication of this procedure is injury to this
nerve [17].

Surgical Technique
The patient is positioned in supine on the operating table.
Initially the DAA was described with the use of a traction table [7].
Nevertheless, a conventional OR table that allows flexion to exVolume 2017; Issue 06
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tend the hip can be used [18,19]. An arm board or table extension
is deemed necessary to allows abduction of the contralateral lower
limb and adduction of the operative side during femoral exposure
(Figure 1).

Figure 3: Incision with identification of the TFL which is retracted laterally to identify the deep intermuscular interval and then the anterior capsule
Figure 1: Conventional operating table with bump under de gluteal area
to allow femoral exposure and extension for contralateral lower limb.

The starting point of the incision in performed 2cm medial
and 2cm distal to the ASIS about 6- to 8cm following the direction
of the TFL [19] (Figure 2).

Then, the ascending circumflex femoral artery is identified
and either coagulated of ligated and the capsule is exposed. Retractors are placed on the femoral neck medially and laterally. A
third retractor is placed on the anterior wall of the acetabulum and
a fourth on the lateral aspect of the femur, below the greater trochanter. Next, either a capsulotomy or capsulectomy is performed
and then a double neck osteotomy is performed. Femoral head
extraction follows. Once the femoral head has been removed, a
Muller or double footed retractor is placed posteriorly over the
ischium. The acetabular preparation is performed, by removing the
labrum and osteophytes and by progressive reaming. A critical step
of the surgery and one with perhaps the most technical challenge
is the femoral exposure and release. This will allow proper femoral exposure and metaphyseal visualization for broaching [20,21]
(Figure 4).

Figure 2: Anatomic landmark for incision 2cm distal and 2cm medial to
the anterior superior iliac spine.

It is critical to correctly identify the TFL muscle in order to
avoid neuromuscular injury and achieve correct exposure [20]. This
can be done by identifying the perforating vessels which enter the
muscle belly or by careful evaluation of the ASIS. After identifying the TFL, the fascia is split and the muscle is retracted laterally,
thus protecting the LFCN fibers. Then, the Heuter interval, which
lies between the Sartorius muscle and the TFN is identified and
split, the interval between the rectus and the gluteus medius is retracted in order to expose the anterior capsule of the hip (Figure 3).
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Figure 4: Femoral exposure with retractors and progressive broaching of
the femoral canal.
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To achieve this, the limb is brought to adduction and external rotation. It is crucial to achieve a careful dissection of soft
tissues as well as to have a correct anatomic understanding of the
insertion of the abductors on the greater trochanter.

[36,38]. These complication rate may be deemed too high for a
surgeon to modify their surgical THA approach.

Advantages

The DAA is an alternative for performing hip arthroplasty
that has gained popularity. It may offer a better soft tissue management resulting perhaps in better functional result for the patients
and reduced postoperative pain. Strong evidence to support this
is still lacking. The learning curve for this procedure can be very
steep, but complications lessen once the surgeon gains familiarity
with the approach, and it can become a suitable alternative to improve results in hip reconstructive surgery.

The DAA has recently gained popularity in orthopedic reconstructive surgery for its intermuscular and internervous nature
that is a less invasive and makes it a soft-tissue sparing approach.
According to some authors, this leads to a faster recovery of the
patients, a decrease in length of hospital stay and a better functional outcome [10,22,23]. In some studies, although most are
retrospective and evaluate a relatively small sample of patients,
DAA resulted in less pain and less opioid consumption [8,14].
Some studies have evaluated gait kinematics showing that when
evaluating cadence, range of motion, speed and timed up and go
have a better performance that patients with a posterolateral or lateral approach [11,13]. Nonetheless, this difference seems to match
after 6 months of the surgery [24,25]. Dislocation rates have also
been less in DAA patients [26]. As hip muscles are preserved, inherent stability to the prosthesis is thought to be superior. Some
studies have shown lower dislocation rates in DAA compared to
posterior or lateral approaches [27,28]. On the other hand, the soft
tissue management has also been evaluated by measuring CK as a
marker for muscle damage, as well as inflammatory markers such
as IL-1 or IL-6. CK has been found to be 5 times higher in serum
after posterolateral approach compared to DAA [11,29]. MRI images in cadaveric analysis have shown less damage to the hip abductors, less fat atrophy and less tendinitis [30,31]. Nonetheless
there is not a clear clinical or functional correlation with these test
results [32].

Complications
Among the most frequent complications in THA performed
by DAA are LFCN injury and proximal femoral fractures [33].
About 5.7% of the patients have been shown to have LFCN injury [34]. Most of the patients presenting with paresthesia usually resolve with few long-term complaints. Meralgia paresthesica
can occur in less than 1% of the patients [20,35]. Proximal femora
fracture has also been seen, specially of the greater trochanter and
the calcar [36]. Nevertheless, most of the studies show that these
can be reduced as the surgeon experience increases. Critics have
had a concern with wound complications arguing the location of
the incision. Several studies recommend avoiding this approach in
obese patients, given that the overhanging fat can increase the risk
of infection [11,20]. Most of the complications in these surgeries are related to the steep learning curve of the DAA. Some authors suggest that in orthopedic surgeons who have performed less
than 100 cases [26] the complication rate can almost double [37].
Furthermore, with less surgical experience, the rates of intraoperative bleeding, operative time, nerve lesion and fractures increases
3

Conclusion
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