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Surgical Technique of Direct Anterior Approach for Primary Total Hip
Arthroplasty Using a Leg Positioning Traction System

Supreet Bajwa'

Learning Point of the Article:
Direct anterior approach with an extension table is a promising advancement in primary total hip arthroplasty that has the potential to
improve patient outcomes and reduce surgical complications in a safe and refined manner.

Introduction: Through the use of a natural intramuscular and internervous interval, the direct anterior approach (DAA) for total hip
arthroplasty (THA) has been suggested to have several advantages over other popular arthroplasty approaches. The usage of DAA for THA has
considerably grown in the West in recent years due to the emphasis on tissue preservation and minimally invasive joint replacements. However,
due to the long learning curve, literature on this approach originating from India has been inadequate, suggesting a limited adoption of this
surgical technique by the Indian diaspora of practicing surgeons.

Technical Description: The DAA for THA is reliable and suitable to all conventional primary and revision THA cases. In the surgical
procedure, the patient is positioned supine on the standard operating room (OR) table with the legs positioned in the Leg Positioning Traction
System. The OR table may rotate, which enables the surgeon to perform the surgery more conveniently as it covers the majority of the patient’s
center of gravity. The incision is made over the tensor fascia lata. After femoral neck osteotomy, the head is removed, and traction is applied to the
operative leg followed by acetabular cup insertion. The femoral stem is inserted after releasing soft tissues around the proximal femur using the
leg positioning traction system. Using traction, flexion, and internal rotation, the femoral head is pushed into the acetabulum at the same time,
andreductionisachieved.

Conclusion: DAA for THA technique offers patients the advantage of minimally invasive surgery compared to other approaches. Many authors
have published their experiences and technical keys to successfully completing this procedure, and several variations of the procedure have been
described. The approach described is implemented utilizing specifically developed instruments, including a specialized table and intraoperative
fluoroscopy while employing the standard surgical incision. This article attempts to outline the authors’ technique for performing the DAA in
the supine position for a primary THA using a Leg Positioning Traction System, with a focus on technical details in assisting an early DAA
convertin makinga safe transition.

Keywords: Directanterior approach, surgical technique, total hip arthroplasty, traction table.

Introduction an orthopedic traction table [1]. Emile Letournel, one of Judet’s

The direct anterior approach (DAA) for total hip arthroplasty residents, continued to use the table for pelvic and acetabular
(THA) was first described in 1985 by the Judet’s brothers using fracture surgeries. Letournel had two trainees, Frederic Laude
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Figure 1: Specific anterior approach retractors and instruments used to facilitate the approach labelled as (1) Catspaw retractor; (2)
Beckman retractor; (3) Charnley’s Self Retaining retractor; (4) Superior capsular retractor; (5) Medial bluntretractor; (6) Sharp Hohmann
retractor; (7) Acetabular Reamer (Angled); (8) Cup Impactor; (9) Blunt tipped bone hook; (10) Canal finder; (11) Blunt canal rasp; (12)
Sharp canalrasp/lateraliser; (13) Boxchisel; (14) Double curved femoral broach handle.

and Joel Matta, who eventually contributed to the advancement
of the orthopedic table in modern arthroplasty. In the early
1990s, Laude developed the technique in Paris on a table he
built in his garage. The orthopedic table was first used in the
United States by Matta et al [2]. Over the past decade, DAA for
THA has emerged as a pivotal technique with profound
implications. Departing from conventional surgical methods,
the DAA has garnered substantial attention due to its potential
to optimize patient outcomes [3] expedite post-operative
recovery [4], an improve post-operative hip stability profile [S,
6,7],and potentiallyless muscle damage 8, 9].

Comparisons of DAA with or without a traction table produce
indefinite and inconclusive results, but there appears to be no
difference in the rate of complications, such as an intraoperative
femur fracture, between the two techniques [10]. However,

Fo, KA

DAA for THA s a technically challenging operation with a well-
defined learning curve [11, 12, 13] and several potential
complications, including femur fractures [14], perforations
[15], and lateral femoral cutaneous nerve (LFCN) injury [ 16].
Furthermore, it can be difficult to sufficiently expose the
acetabulum and femur without causing excessive tension on
surrounding tissues [17]. Compounding these known
challenges with our patients’ delayed presentation and aversion
to surgery, DAA is a surgical technique that should be
approached with caution to maintain its predictable outcomes
inIndian population.

Here, we describe DAA as an approach for primary THA that
uses a leg position traction system (LPTS) [Purist, IOT
Orthopaedics, Switzerland] as an adjunct to overcome the
challenges of cases in a more consistent, reproducible, and

Figure 2: (a) Image showing the opposite leg holder attached to the side railing of the bed on the non-operative side and (b): Fixing the

perineal operative post on the operative side of the patient.

Journal of Orthopaedic Case Reports | Volume 13 | Issue 9 | September 2023 | Page 112-121



Bajwa$

www.jocr.co.in

Figure 3: Surface anatomy for the direct anterior approach: The author
typically use an 8-12 cm oblique incision. This incision can be extended
proximally and distally along the Smith-Petersen interval as needed to allow for
adequate femoral and acetabular exposure.

efficient manner while also being mobile and compact to fit in
any theatre setup across India.

Indications and Challenges

The DAA has been promoted by several authors for usage in
almostallbody habitusand hip disorders [ 18]. The ideal patient
has been described as flexible, and non-muscular, with a valgus
femoral neck and a favorable femoral offset [ 19]. It is rational to
begin by developing the ability with thinner patients with a
body mass index <25 kg/m?. Although appropriate exposure to
the hip is possible through the DAA technique, it has also been
recognized that a lack of instrumentation (Fig. 1) designed for
DAA is a contraindication for comfortable early adoption.
Certain anatomical characteristics of the native hip and pelvis

———

Figure S: Capsulotomy: Planned capsulotomy, marked
intraoperatively with a tissue marker.

Figure 4: Exposure: Intraoperative photo of branches of the lateral femoral
circumflexartery.

make the DAA more challenging: (i) a broad or horizontal iliac
wing restricts access to the femoral canal during broaching and
femoral component implantation, (ii) acetabular protrusions
bring the femoral canal closer to the pelvis, obstructing the
femoral access, and (iii) a neck shaft angle with a reduced offset
position in the femoral canal deeper in the thigh. Besides, the
anatomy associated with obese muscular males limits the
available space for component placement. One disadvantage of
the DAA is that access to the posterior column of the pelvis is
limited. Anterior exposure might not be acceptable if the patient
has a weak posterior acetabular wall as a result of prior hardware
or trauma, or if posterior acetabular augmentation is intended
[18].

Intracapsular placement of
Supero Lateral Retractor

Figure 6: Osteotomy of the femoral neck: Traction is applied to the leg using the orthopedic table to aid
inthe completion of the cut. A corkscrewisinserted into the medullary neck canal to remove the head.
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Figure 7: (a) Acetabulum exposure; (b) Preparation of the acetabular cup with the arm closer to the long axes of the operative limb to keep the inclination
closed; (c) Anteversion s controlled by placing the hand as close to the horizontal axis of the body. Arm towards the ceilingwould increase the anteversion,

closerto the floor will make the cup less anteverted.

Setup and Positioning

The patient lies in a supine position on a standard operating
room (OR) table. After the desired anesthesia, the perineal
operative post is fixed to the OR side rail of the operative side.
The author advocates the use of general anesthesia in the initial
learning curve as the time taken to complete the procedure may
be longer than the standard duration of spinal anesthesia.
General anesthesia also helps the muscle relax more than spinal
anesthesia which may help in the access to the femur for its
preparation. Attached to the OR table’s side rail, the opposite leg
holder (OLH) holds the non-operative leg in position (Fig. 2a
andb).

In general, the OR table is rotated so that the long portion of the
table base is under the patient’s center of gravity, allowing for
adequate C-Arm maneuverability. The patient’s legs are
wrapped in a soft roll, and both traction boots are secured. The
patient is then pulled to the perineal post and the operative side
boot is attached to the LPTS following which the contralateral
limb is attached to the OLH. In the rare case of surgical incision
extension, the operative side is prepared and draped sterilely
from the umbilicus to the patella, while the anterior superior

iliac spine (ASIS) remains within the operative field (Fig. 3).
With obese patients, the pannus should be retracted with
adhesive tape to prevent any potential interference with the
exposure. Through the incision, the ASIS is kept intact as a
surgicallandmark.

Surgical Approach

The incision commences 1 cm distally and 2 cm laterally from
the ASIS and extends between 8 and 12 cm. The incision is
slightly oblique and directed at the tip of the fibula. Before
making the surgical incision, the author suggests palpating the
tensor fascia lata (TFL) muscle and centering the surgical
incision over the belly of the TFL. After dissecting the
subcutaneous tissue, score the fascia of the TFL and mobilize
the TFL laterally. A well-known complication of this method is
the proximity of the incision to the LFCN. Although it is
commonly assumed that staying lateral to the TFL/Sartorius

interval lowers the risk of nerve injury, a cadaveric study of
LFCN arborization revealed that the gluteal branch crossed the
anterior margin of the TFL at 44 mm from the ASIS, and the
femoral branch crossed this margin in half of the specimens, at
anaverage of 46 mm distal to the ASIS [20].

Figure 8: (a) First femoral release around the medial calcar (pubofemoral ligament release); (b): Second femoral release of the superior capsule in a

crucifer shape manner over the greater tronchanter (marked in black); (c): External rotation of the femur to 120° after both femoral releases have been
performed and (d): Extension of the legalong with adduction of 40° to deliver the proximal femur for femoral preparation.
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Anteversion: Position of the
Stem to be parallel to the

Figure 9: (a) Femoral Preparation and (b) Placement of retractors along the posteromedial neck and anterolateral aspect of the trochanter.

Once this interval (Heuter interval) is established between the
TFL (laterally) and the Rectus Femoris (medially), the fascia is
gently split to expose the approach’s working window. The
branches of the lateral circumflex femoral artery (Fig. 4) are
identified and cauterized just beneath the fascia using
electrocautery. These vessels generally lie at the level of the
Greater Trochanter and should bisect the surgical incision which
can be marked using fluoroscopy guidance at the planning of the
surgical incision. The pericapsular fat is removed, and two
extraarticular blunt Hohmann retractors are inserted: one
inferomedially over the medial side of the neck, proximal to the
Lesser Trochanter, and the other superolaterally between the
capsule and the Gluteus Medius muscle belly. After elevating the
indirect head of Rectus Femoris on the anterior column of the
acetabulum, a third sharp retractor is placed under the reflected
head origin at the superior aspect of the acetabulum. At this
point, the capsulotomy is marked (the author prefers an inverted

Figure 10: Final fluoroscopicimaging of trial components..

V-shaped capsulotomy) and the flap is tagged with a non-
absorbable suture (Fig. S). Other methods of performing the
capsulotomy are an inverted T-shaped or H-shaped
capsulotomy. If working space is limited, the author does not
hesitate to perform a capsulectomy at this stage. All three
retractors are then repositioned intracapsularly, and a femoral
neck osteotomy is performed (Fig. 6). Traction is applied to the
traction table for about 2—3 cm to create space within the joint for
the femoral head to be extracted with a corkscrew T-handle
extractor. In cases with coxa vara, this extraction process may be
difficult due to the lack of space to extract the femoral head. In
such cases, a double-level wedge osteotomy of the femoral neck
canbe performed tolever out the head easily.

Acetabular Preparationand Component Placement

Following head extraction, the author prefers to remove all
retractors and insert a fixed-angle U-retractor to expose the
acetabulum. For aleft hip DAA approach in patients with a bulky
rectus, acetabular retractors are placed anterosuperior,
anteroinferiorly, and posteriorly at 10, 6, and 4’0o clock,
respectively. If the labrum is ossified, it is removed with
electrocautery or an osteotome to optimize acetabular reamer
placement. To medialize the cup to the level of the teardrop
symbolizing the acetabulum floor, the initial reamer is
positioned at 90° or perpendicular to the body’s long axis. Once
sufficiently medialized, larger reamers are introduced
sequentially under intraoperative fluoroscopy (IOF) guidance at
the desired inclination and anteversion (Fig. 7a, b, c). As arule of
thumb, the author prefers 40°-43° of targeted inclination and
about 15° of anteversion. The final acetabular component is
placed under IOF C-Arm guidance after the bony bed has been
cleaned with irrigation. The final component is installed,
including the acetabular liner, and attention is turned to the
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femoral side.
Femoral Preparation and Component Placement

This is the most important stage of DAA in the learning phase of
implementing the procedure, as lack of femoral exposure may
lead to complications in the early learning of this procedure. The
LPTS consistently improves proximal femoral access and
delivery, which is critical to avoid known complications of
femoral preparations such as canal perforation, calcar fractures,
and greater trochanteric fractures [21]. For this stage of surgery,
the author prefers to use LPTS. First, the femur is manually
rotated externally to the most easily achievable position with
reasonable resistance. As LPTS handling (non-scrubbed)
assistant follows the primary surgeon, the external rotation will
be limited in contracted hips with long-standing deformities. In
contrast, greater rotations can be attained in supple hips or
patients with neck of femur fractures (Fig. 8a,b, ¢, d).

After that, the first femoral release is performed by
electrocauterizing the capsule around the calcar to the lesser
trochanter, this release aids in further femoral rotation. The
highest rotation that can be achieved with this LPTS is 140°,
which, according to the authors’ previous research and
experience, is adequate even for the most severe hip deformities.
Before moving on to the subsequent release of the superior
capsule, the author placesa Hohmannretractor around the calcar
at the posteromedial region of the femoral neck. This is done
before moving on to the subsequent release of the superior
capsule [22], debulking it to visualize the tip of the greater
trochanter. Even in the most deformed hips, no further release is
usually required after this step. Limiting this superior capsular
release is thought to improve hip joint stability. To avoid
damaging the Conjoint tendon, this release is extended but not
beyond the piriformis fossa. With these releases and retractors in
place, the exposed femoral neck is ready to be delivered into the
field of view by extending the leg on the LPTS. The LPTS has a
maximum extension of 90°. Adducting the leg on the LPTS by
40°, the visibility of the femoral neck surface is improved
significantly. The author suggests releasing the Conjoint tendon
if better visualization is required, but not as a routine step in
femoral exposure. The piriformis tendon can also be released to
increase exposure, but care must be taken to avoid releasing the
Obturator Externus tendon, which is an important dynamic hip
stabilizer. To avoid perforation during broaching, the author uses
a starting rasp to sound the femoral canal (Fig. 9a and b).
Broaching begins by gradually increasing the size of the broaches
until an adequate fit from the medial to the lateral cortex is
established. The femoral stem’s version is established by
broaching parallel to the posterior cortex, which preserves the
femoral stem’s native anteversion. The trial neck and ball are then
fastened to the femoral stem, and LPTS is adjusted such that it is

at a neutral level. The operating surgeon initiates internal
rotation and applies 5-7 cm of traction to LPTS to reduce the
hip. The operating surgeon directs the reduction manoeuvre,
which is guided in with a head pusher. The traction is released,
and the limb length is grossly estimated by comparing both
patellae, with fluoroscopy confirming the implant positioning.
The construct’s stability is evaluated by externally rotating the
leg on LPS by 90° and 40° of extension. The hip joint is
considered stable if the femoral head does not dislocate during
this maneuver. After establishing satisfactory limb length and
stability, the trial components are dislocated, and the final
matching components are placed by repeating the femoral
maneuvers described above. After a final fluoroscopy image (Fig.
10) has been used to validate all of the final components, closure
can then be commenced. Repositioning the capsular flap is the
author’s preferred method of closing it with sutures. Standard
practice protocols allow the injection of local anesthetic into the
joint at this stage. In the author’s experience, DAA-THA patients
have good post-operative pain control [23] and are discharged
within a day or two of surgery [4, 24]. The fascia over the TFL is
repaired, and the subcutaneous tissue is closed before the skin is
closed and dressed without the use of a drain.

Discussion
Learning curve

The DAA for THA is a well-known approach. However, as with
any surgical technique, there is a learning curve involved.
Furthermore, there are uncertainties regarding better clinical
outcomes of the DAA approach than the other contemporary
approaches. As a result, this approach must be scrutinized to
determine whether it should be lauded as innovative or simply
described as another surgical approach for THA. Multiple
authors have evaluated the DAA learning curve to determine the
number of cases required to become sufficient and comfortable
with the technique. Nairn et al. conducted a meta-analysis of 21
studies to determine the mean operative time for surgeons using
the DAA. They discovered that the average operative time by
case 100 was significantly less than in case one, and the
complication rate decreased significantly in later groups as the
surgeon performed more cases and became familiar with the
technique. Furthermore, the research found that the mean
operative time began to plateau around case 100. This means that
a younger or inexperienced surgeon may need to perform
approximately 100 cases before demonstrating mastery of the
technique [25].

DAA’s perceived benefits

With the growing popularity of DAA, it is prudent to examine its
benefits compared to other acclaimed approaches. When
advocating for the DAA, proponents of the approachlist a slew of
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benefits. We will look at short-and long-term recovery, pain, in-
hospital LOS, and dislocation risk to see how the DAA stacks up
against otherapproaches.

Recovery

Proponents of the DAA argue that the DAA approach allows
patients to recover faster than other approaches. Zhao et al. [26]
compared the DAA to the Posterolateral (PL) approach in a
randomized controlled trial of 60 patients to investigate
differences in estimated blood loss, LOS, and patient reported
outcomes measures ratings. Patients who received the DAA had
higher Harris Hip Scores and University of California Los
Angeles activity scores at 3 months. Although the long-term
differences between surgical approaches are relatively minor,
some surgeons use the DAA to improve short-term recovery and
to focus on the patient experience during the THA procedure
and episode of care.

Pain

Pain is another indicator that proponents of the DAA use as
evidence and justify its usage. Pain is an ambiguous and
complicated term that encompasses a wide range of conditions
and classifications. Pain protocols and anesthetic use differ
amongst institutions, and when comparing one method with
another, the periarticular and wound anesthetic cocktails that are
used may be different which may account for variances in pain
experienced by patients. Although pain is a subjective measure
that is difficult to quantify and standardize across populations
and groups, Zhao et al. [26] compared post-operative pain in
patients who underwent the DAA and PL approaches using self-
reported pain scales. They found that patients who had DAA
THA had less pain after 24-, 48-, and 72 h of surgery than those
whohad PLapproach THA.

In-hospitallength of stay

LOS is an important measure not only for patient safety but also
for financial reasons. Reduced LOS canreduce hospital-acquired
infections, lower costs, and allow for an earlier return to work or
play, which can lead to improved patient satisfaction and
outcomes. As a result, any procedure or advancement in
treatment that reduces LOS is a highly valuable commodity.
Higgins et al,, reported a significant reduction in LOS when the
DAA approach is used in comparison to the posterior approach
in a meta-analysis of 17 studies. Despite this, they concurred that
the currentlevel of clinical evidence does not demonstrate a clear
superiority of one approach overanother [27].

Dislocationrisk

According to some studies, the DAA may reduce the number of
post-operative dislocations. However, the claims made by the

DAA must be weighed against the clinical data. In ameta-analysis
of 25 studies involving 7172 patients, Huerfano et al. [28]

discovered no significant difference in dislocation rates between
DAA and PL. On the contrary, Siljander et al. [29] discovered
that the dislocation rate in DAA was lower than in the other
cohorts when they examined 5341 THA procedures (3162 PL,
1846 DAA, and 333 Direct Superior). However, this finding was
not statistically significant. In another study of 38,399 patients,
Charney et al. found that patients treated with the DAA (n =
6428, 16.7%) had lower dislocation rates and fewer revisions for
instability than those treated with the posterior approach [30].

Nerveinjury

LFCN is the major nerve at risk of injury during DAA. LFCN
follows a variable path around ASIS and passes through the
subcutaneous tissue between the Sartorius and TFL [31]. While
creating the internervous plane between the Sartorius and TFL,
it is best to utilize cautious blunt dissection to prevent
neuropraxia or neurolysis. Even while LFCN injuries might be
frequent, they typicallyheal withoutleaving anylasting effects.

Intraoperative fracture risk

Intraoperative fractures are potentially fatal complications that
can occur during primary THA. Given the risk and potentially
devastating consequences of intraoperative fractures, care must
be taken to evaluate the stock during broaching and implant
trials. The author discovers that direct visualization of the calcar
and Greater Trochanter is critical during DAA implementation
to prevent varus broaching and reduce intraoperative fracture
risk. Moreover, care must be given to lateralize the femur
correctly to prevent varus placement and lower the chance of
intraoperative fractures. DAA and its corresponding learning
curve may raise the risk of intraoperative fracture in the hands of
untrained practitioners. Aggarwal et al. [32] recently compared
the DAA, posterior approach, a direct lateral approach, and
northern approach complication rates. Among 30 intraoperative
fracturesidentified in their dataset 10 (30%) occurred during the
DAA, 14 (46%) in the posterior group, 4 (13.3%) in the northern
group, and 2 (0.67%) in the direct lateral group. However, when
the peri-prosthetic fracture rate in DAA was compared to the
other approaches, they discovered no statistically significant
difference in intraoperative fracture rate between the
approaches.

Comparison of DAATHA: Ontable versus offtable

A comparative assessment of complications associated with the
DAA for THA conducted on-table versus off-table reveals
intriguing insights within the surgical field. The choice between
the two approaches brings forth distinct considerations that
warrant examination.

The on-table approach offers advantages such as improved
visualization and precise anatomical alignment, potentially
leading to a reduced risk of intraoperative fractures and nerve
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injuries. The controlled environment of the operating table
supports optimal patient positioning, which may contribute to a
decreased likelihood of post-surgical dislocation. Furthermore,
on-table DAA allows for the strategic use of fluoroscopic
guidance, potentially facilitating accurate component placement
and leg length equalization [27]. The standardized setup
inherent in this approach could contribute to a potentially
shorter learning curve for surgical teams, possibly leading to
reduced procedural errors and minimized chances of implant
malposition.

Conversely, off-table execution of DAA presents its own set of
considerations. Challenges related to ergonomic support and
consistent patient positioning may compromise visibility,
potentially affecting accuracy during acetabular and femoral
preparation. This could have implications for leg length
discrepancies, impingement, and post-operative stability [33].
Surgeons operating off the table might face difficulties in
achieving the optimal angles and depths required for component
insertion, raising concerns about implantlongevity and potential
complications.

Drawbacks of DAA for THA

The DAA for THA using the LPTS is not without its attendant
limitations, warranting thoughtful consideration. While offering
enhanced visualization and potential anatomical alignment
advantages, this approach can potentially introduce challenges
related to prolonged surgical time and increased intraoperative
radiation exposure due to the frequent use of fluoroscopic
guidance. Moreover, the requirement for precise patient
positioning on the operating table maylead to increased demand
for surgical staff and necessitate specialized equipment,
potentially contributing to higher resource utilization. In
addition, the learning curve associated with mastering the
nuances of the on-table technique may impact its broader

adoption, potentially posing a barrier to entry for surgeons
transitioning from established methodologies.

Conclusion

The DAA technique, though is becoming the preferred approach
by many surgeons for THA, it is associated with a significant
learning curve. The author believes that using an LPTS aids in
safely executing this technically demanding surgical approach in
a reproducible manner, providing patients with the benefits of
minimally invasive surgery, reduced pain, and hospital stay. The
extension table enables controlled traction and external rotation
of the lower extremity, improving the visibility of the surgical site
and reducing the amount of force required during surgery.
Furthermore, using an extension table allows the surgeon to
perform THA in a more ergonomic position, reducing fatigue
during longer procedures and can be a cutting-edge technology
improving the overall experience for patients undergoing THA.

Clinical Message

DAA has acted as a catalyst for the development and application of
technical advancements that improve its efficacy and safety. Benefits
come from using the LPTS rather than having an assistant
manipulate the leg, assessing the component position and leglength
in real time with fluoroscopy rather than mechanical guidance, and
measuring leg length by feeling the patient’s ankles. The growing
desire for less invasive arthroplasty with improvement in functional
results makes this approach an attractive choice for surgeons in
India. The LPTS may be an additional tool in reducing the learning
curve associated with adopting this exciting surgical technique.
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