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Abstract
Total hip arthroplasty (THA) is acknowledged to be one of the most successful 
procedures in the field of orthopaedic surgery. Over the last 15 years, the direct 
anterior approach (DAA) has generated scientific interest because of its soft-tissue 
preserving nature. DAA is a minimally invasive surgical technique and the patient 
is usually discharged from hospital 3 to 4 days after the operation. During the early 
postoperative period, appropriate physiotherapy aims to restore the mobility of 
the operated hip. The in-hospital physiotherapy should be continued at home, 
with certain precautions taken to safeguard soft-tissue repair healing and avoid 
hip dislocation. Additionally, the bone ingrowth in THA-surfaces (osseointegration) 
must be taken into account when evaluating the degree of postoperative 
weight-bearing during gait, as well as the hip-joint loading during postoperative 
physiotherapeutic exercises. Physiotherapy is also essential for restoring any 
preoperative deficit in the operated limb’s abductor muscles during the patient’s 
gradual return to everyday activities. The purpose of this article is to discuss well-
documented postoperative considerations that could be useful for DAA-surgeons 
and physiotherapists to minimise the risk of postoperative complications and to 
achieve the best possible functional health outcome for their patients.
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Introduction
Total hip arthroplasty (THA) is recognised worldwide as one of the 
most successful procedures in the field of orthopaedic surgery. 
Some have even gone so far as to call it the “surgery of the 
century” [1]. To patients with end-stage osteoarthritis of the hip, 
THA offers significant pain relief, increased functional ability, and 
improved quality of life [2]. In recent years, there has been growing 
interest in the minimally invasive surgical (MIS) techniques that 
are used for the performance of primary cementless THA. The 
advantages of these techniques include less soft tissue trauma, a 
smaller amount of blood loss, less postoperative pain, a shorter 
hospital stay, better aesthetic appearance of the incision, and a 
faster recovery time [3,4].

Over the last 15 years, the direct anterior approach (DAA) to 
THA has generated scientific interest, because of its soft-tissue 
preserving nature (intramuscular and internerve technique), 

combined with the relatively low risk of dislocation in comparison 
to other MIS techniques [5]. DAA is an MIS technique where the 
patient is usually discharged from hospital 3 to 4 days after the 
operation [6]. However, some studies have reported equivalent 
dislocation [7,8], or five-year revision rates [9] for DAA compared 
to other surgical approaches. Despite those controversial 
findings, in some cases current rehabilitation practice seems 
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to be guided more by personal and institutional factors (e.g. 
rehabilitation setting) rather than by scientific data [10-12]. 
It has been reported that some surgeons who perform THA 
via DAA recommend very few postoperative precautions [13], 
or suggest that physiotherapy is not necessary after discharge 
[14]. This indicates that the experience and preferences 
of surgeons and physiotherapists play a major role in 
postoperative management [15].

Nevertheless, physiotherapeutic rehabilitation after primary ΤΗΑ 
surgery is generally accepted as a standard and essential treatment 
[16] that aims to minimise complications such as hip dislocation, 
wound infection, deep vein thrombosis and pulmonary embolism, 
and to maximise the patient’s functionality and independence 
[17,18]. Although physiotherapy can be adjusted to the patient’s 
clinical characteristics, such as preoperative muscle strength and 
functionality, and factors related to the selected surgical approach 
and the type of implant prosthesis [18], it has been reported 
that less than 46% of THA patients received physiotherapy after 
discharge [10].

Literature Review
This article will review the well-documented postoperative 
considerations, regarding the performance of DAA technique as 
well as implant specifications and patients’ clinical characteristics 
that should be taken into account in the physiotherapeutic 
management of patients who have undergone THA via DAA. The 
aim is to shed light on the justified role of these considerations, 
which could be useful for DAA-surgeons and physiotherapists to 
achieve the best possible postoperative recovery, to minimise 
the risk of short- and long-term complications, and to give their 
patients the best possible restoration of function.

Direct anterior approach
The anterior-based incision uses the interval to the hip joint 
through the tensor fasciae latae (TFL) and the sartorius muscles. 
Smith-Peterson published the first description of the classical 
anterior approach in 1917 [19]. The Judet brothers described the 
procedure with the use of a fracture table in 1950 [20]. In 2005, 
Matta et al. described the anterior minimally invasive technique 
[21]. Since then, the technique has further progressed with the 
use of modern arthroplasty implants, fluoroscopy, and even 
computer navigation [22].

There are two main variations of the DAA technique: one uses 
a traction-specialised orthopaedic table [14,22,23], the other a 
standard surgical table [24,25]. The surgical procedure is similar in 
both cases, starting with the patient placed in a supine position [26].

When surgeons use a traction-specialised orthopaedic table, a 
perineal post is necessary to stabilise the patient and act as a 
counterpoint for gentle traction of the operative limb. A well-
padded perineal post can avoid concerns about pudendal nerve 
compression from traction in the supine position. Well-padded 
boots are placed on the patient’s feet and are secured to the 
traction arms of the table. The operative limb is not draped free, 
but is attached to a mobile spar that can apply traction, rotation 
and angulation to the leg in all directions. The contralateral hip 
is placed in neutral rotation, extension and abduction-adduction 

to serve as a radiographic control for the operated side. The 
operative limb is set in slight internal rotation to enhance the 
landmark of the natural bulge of the tensor fascia latae (TFL) 
muscle [23].

When a standard surgical table is used, the patient is positioned 
with the hip located over the table break, which can be reflexed 
to allow hyperextension of the hip joint. The contralateral limb is 
typically draped into the field and a mayo stand placed alongside 
to allow for a “figure-four” adduction position during the femoral 
exposure [14,25].

In both forms of DAA, incisions vary by surgeon; however, most 
authors rely on the anterior superior iliac spine and greater 
trochanter as anatomic landmarks for reference [14,22-25]. 
Dissection is taken deep to expose the overlying fascia of the 
TFL, which is then incised along its fibres. Blunt dissection is 
performed under the medial fascia and the interval is developed 
between the sartorius and the TFL. The medial side of the muscle 
is retracted laterally, sparing the aponeurosis of the sartorius in 
order not to injure the femoral cutaneous nerve. The ascending 
branches of the lateral circumflex femoral artery and vein are 
identified over the intertrochanteric line and cauterised, and 
the anterior hip capsule is exposed. Specific DAA retractors are 
useful for exposure. A cobra type retractor is placed superior to 
the lateral capsule to retract the abductors and a second large 
Hohmann type retractor is placed inferior to the femoral neck. 
A curved third retractor may be useful proximally to elevate the 
iliopsoas and rectus femoris muscles from the anterior capsule. 
The anterior capsule is incised (T-shape, L-shape, horizontal 
H-shape) and tagged for retention and later repair [14,22-25].

On the traction-specialised orthopaedic table, after the 
capsulotomy, the femoral neck osteotomy is made with the head 
in situ, using an oscillating saw in order to prevent a femoral 
fracture that could occur during coxofemoral dislocation. Before 
the femoral neck cut, the traction is increased by about 1 cm. 
The femoral head corkscrew is used to remove the head, after 
which the traction is released. The lower limb has already been 
externally rotated 45° to extract the femoral head. This position 
relaxes the iliopsoas and allows adequate placement of the 
retractors. External rotation of the femur by about 45° facilitates 
acetabular exposure [23].

On the standard surgical table, the femoral neck osteotomy can 
then be performed either with a single cut or, as some prefer, a 
“napkin-ring” type parallel two-cut technique to facilitate removal 
of the femoral head. An osteotome can be used to complete the 
cuts. Insertion of the corkscrew through the cortical side of the 
femoral head, or through the femoral neck cut, will help spin the 
head and rupture the ligamentum flavum, facilitating the head 
removal [14,26].

Whichever type of table is used for the DAA, visualisation of the 
acetabulum can be achieved with the use of three retractors 
(inferior–anterior–posterior). A spiked Hohmann retractor 
is placed on the anterior–inferior acetabular wall, under the 
acetabular transverse ligament. A similar Hohmann retractor is 
placed on the anterior acetabulum, with the spike of the retractor 
resting directly on the bone to avoid any possibility of femoral 
nerve injury. It should not be pulled too hard so as not to weaken 
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the anterior wall. Finally, the third retractor is placed behind the 
posterior wall and pushes the femur away from the surgeon’s 
area of focus, while protecting the tensor muscle [14,22-26]. An 
inferior capsular release may be useful for exposure. Reaming 
proceeds as in other approaches, medially at first to reach the true 
floor, then to the anatomic position. The acetabular component 
is inserted under fluoroscopic guidance in all patients, and the 
lower limb lengths are compared intraoperatively using imaging 
after hip reduction with the trial components. The acetabular 
prosthesis is inserted with a curved handle inserter that reduces 
pressure on the distal wound. Once the prosthesis has been 
inserted, the liner is introduced and any acetabular osteophytes 
are removed. Screw fixation of the acetabular component may 
be added at the surgeon’s discretion, followed by liner impaction 
[14,22-26].

The femoral preparation is the most demanding part of this 
technique. On the traction-specialised orthopaedic table, femoral 
exposure is initiated by external rotation of the femur up to 90°. A 
proximal femoral hook is placed for elevating the proximal femur 
to facilitate exposure. The limb is extended by lowering the leg to 
the floor followed by adduction of the extremity [22,23].

On the standard surgical table, femoral exposure is accomplished 
by placing the operative limb in the “figure-four” adduction 
position, under the contralateral limb (Figure 1a), thus applying 
20-30° of adduction and external rotation to the femur [25].

In both DAA formats, a double-pronged retractor is placed 

posteriorly to the greater trochanter and a cobra type retractor 
is placed medially to the neck cut. Release of the posterior joint 
capsule is performed by a vertical episiotomy-type incision in 
line with and down to the greater trochanter, extending superior 
to its apex. Limiting the releases done posteriorly is thought to 
impart improved stability by maintaining posterior structural 
integrity. The release is extended to the piriformis fossa, followed 
by the piriformis, the gemelli and the obturator internus until 
sufficient exposure is achieved. Preserving the obturator externus 
is important for maintaining hip stability and it should not be 
released unless necessary, as this effects the most direct medial 
pull of the femur on the pelvis, and the femur can be lifted up with 
the Hohmann retractor, which is behind the greater trochanter 
[24,25]. The extent of soft tissue release varies among different 
patients, but by proceeding step by step satisfactory proximal 
femoral exposure can be gained in every patient. Fluoroscopy 
can be used to evaluate the canal fit of the femoral prosthesis 
and the overall position. Trial reduction is performed with an 
appropriate test head, stability is assessed over extreme ranges 
of movement and the limb length is checked. Stability of the hip 
is confirmed and final fluoroscopic imaging is used to ensure 
accurate positioning [14,23].

Closure of the wound is initiated, with repair of the capsule 
followed by closure of the TFL fascia with either running 
or interrupted sutures. The use of a drain is optional. The 
subcutaneous tissue is closed with a resorbable suture and the 
skin is closed using the technique of choice [14,22,23,25,26].

The “figure-four” position: a. the operated limb under the contralateral limb, b. the operated limb over the contralateral limb.Figure 1 
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Considerations regarding DAA technique
As a THA surgical technique, DAA does not result in direct or 
excessive muscular damage [5,27]. However, during surgical 
procedures, the adjacent soft tissues are significantly strained. It 
has been reported that the degree of TFL traction during surgery 
varies depending on the surgeon’s experience or skill and that 
DAA-induced TFL injury results in a decrease in hip abduction 
moment, even one year after the surgery [28,29]. Additionally, 
excessive tension on the posterior femoral neck by the Hohmann 
retractor for achieving sufficient exposure of the femoral shaft 
may result in damage to the fibres of the gluteus medius around 
the insertion of the greater trochanter [30,31]. In a cadaveric 
study, it was found that 31.3% of the muscular area of the TFL, 
8.5% of the muscular area of the gluteus minimus, and 2.6% of 
the muscular area of the gluteus medius were damaged during 
DAA [32].

On the other hand, the incised articular anterior and inferior 
capsule is repaired, but repair of the posterior capsule and 
subperiosteal release of the short external rotators cannot always 
be achieved [33].

Considerations regarding the implants
DAA is usually used for primary THA and in the majority of cases 
a cementless prosthesis is implanted. Cementless implants are 
inserted in the femur bone canal using the “press-fit” technique, 
thus leading to primary stability of the implant through the pre-
stressed state of bone tissue [34-36]. Primary stability is defined 
as the stability of the implant just after the surgical insertion. 
Although the implant’s insertion may damage bone tissue, it 
also triggers a cascade of wound healing events that stimulates 
osseointegration (bone ingrowth in THA surfaces) [37]. The process 
of osseointegration reflects an anchorage mechanism that allows 
non-vital components to be reliably incorporated into living bone 
and persists under all normal conditions of loading [38,39]. The 
main steps of bone regeneration are: (a) the deposition of an 
extracellular matrix or osteoid tissue, an unmineralised collagen-
rich tissue; (b) mineralisation of the osteoid by hormonal 
stimulation of local concentrations of calcium and phosphate 
ions to form woven bone; and (c) remodelling of woven bone 
to mature bone. Therefore, the impact of osseointegration 
phenomena is to strengthen the implant’s secondary stability, 
which is a function of healing time [37].

The early peri-implant trabecular bone formation ensures tissue 
anchorage that corresponds to biological fixation of the implant. 
Biological fixation differs from the primary (mechanical) stability 
that is easily obtained during the implant insertion. Primary 
stability depends on the surgical technique, implant design 
and implantation site; it limits micro-motion of the implant 
in the early phases of tissue healing and favours successful 
osseointegration [40]. Different materials (titanium, tantalum, 
aluminium, niobium, nickel, zirconium, and hafnium), shape, 
length, diameter, implant surfaces (sand-blasted, acid etched or 
anodically roughened) and coatings (titanium plasma-sprayed or 
hydroxyapatite-coated) have been proposed to ensure primary 
stability and enhance osseointegration [41-43]. During bone 
healing, micro-motion smaller than 40-70 µm allows bone tissue 

ingrowth; however, an excessive level (typically greater than 150 
µm) results in the formation of peri-prosthetic fibrous tissue 
instead of an osseointegrated interface [37]. The presence of 
fibrous tissue affects the load-bearing capacity of the implant 
and, since micro-motions are enhanced, leads to a vicious circle 
that may be responsible for implant failures [44,45].

Considerations regarding the patient’s clinical 
characteristics
Specific factors (clinical characteristics or habits) that inhibit 
osseointegration include osteoporosis, advanced age, nutritional 
deficiency, smoking and renal insufficiency [43]. Above all, 
osteoporosis is the most aggravating factor. In vitro and animal 
research has shown slower biomaterial osseointegration and 
a higher rate of prosthetic device failures in the presence of 
osteoporosis [46,47].

Osteoporosis seems to compromise the biological and mechanical 
fixation of implants used for joint arthroplasty. The increased 
risk of implant failure in osteoporotic bone is secondary to 
various factors that alter its structural, biological and mechanical 
properties. Osteoporosis seems to affect cell proliferation, protein 
synthesis and cell reactivity to local factors [48]; while the number 
and activity of cells of the osteogenic lineage (mesenchymal 
cells and osteoblasts) is decreased, the number and activity of 
osteoclasts is increased, and vascularisation is impaired [49].

THA is a hip joint reconstruction method, but it does not correct 
the patients’ preoperative muscle-related disabilities. Another 
factor is the orthopaedic disease that leads the patient to undergo 
THA-DAA. The vast majority of patients who undergo THA suffer 
from end-stage primary or secondary hip osteoarthritis [50]. The 
preoperative disability seen in patients with hip osteoarthritis 
is directly linked to the loss of muscle strength and range of 
joint motion [51]. In one study that evaluated the gluteus 
maximus, medius, and minimus muscles using MRI, studying the 
muscles’ volume asymmetry and fatty infiltration (graded with 
the Goutallier classification system) [52,53]. In another study, 
gluteal muscles were found to atrophy on the affected side in 
the osteoarthritis group, compared to both the contralateral side 
and the control group, while increased gluteal fatty infiltration 
and hip strength deficits were evident in the affected hips of 
osteoarthritis patients and the severity of the osteoarthritis 
was related to the extent of atrophy and fatty deposits [53]. 
The patients with grade 3 hip osteoarthritis according to the 
Kellgren–Lawrence classification system [54] had Goutallier grade 
2 or 3 fatty infiltration [53]. Abductor muscle dysfunction could 
therefore lead to a lack of pelvic stability and antalgic gait, since 
the gluteus medius is responsible for stabilisation of the hip and 
pelvic rotation during gait [55] and the gluteus minimus stabilises 
the head of the femur within the acetabulum during the gait 
cycle [56]. It was also reported that the decreased strength of hip 
abduction and internal rotation found in osteoarthritis patents is 
consistent with the decreased volumes of these muscles [53]. In 
addition, significant atrophy in the gluteus maximus muscle was 
observed in the hip osteoarthritis limb [53]. The gluteus maximus 
plays an essential role in bipedal locomotion and any deficit in its 
functioning can compromise many aspects of the gait cycle [57], 
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and other everyday activities, such as sit-to-stand [58]. The upper 
fibres of the gluteus maximus act along with the hip abductors 
during loading and single limb stance, while its lower fibres are 
considered as a major hip extensor and external rotator and are 
also active at heel strike during gait, helping to absorb ground 
reaction forces [53]. Atrophy of the gluteus maximus may be 
a response to the reduced stimulus as a result of the declining 
hip extension movement. It is likely that such atrophy occurs 
predominantly or initially in the lower gluteus maximus, given 
its role as a hip extensor. A decrease in hip extension during the 
late stance phase of gait has been identified as a key feature in a 
population with hip osteoarthritis [59] and can be an important 
determinant of the progression of the disease [60]. The disuse 
of gluteal muscles can lead to increased levels of disability 
and reduced mobility, both of which are commonly seen in 
populations with hip osteoarthritis [53].

Physiotherapy management
Early postoperative rehabilitation after a THA focuses on 
reducing pain, preventing complications such as subluxation 
and thromboembolic disease, regaining mobility, strength and 
flexibility, and training patients to safely perform everyday life 
activities, enabling them to live as independently as possible 
[61,62].

During the DAA technique, the TFL, the gluteus minimus, the 
gluteus medius and the short external rotators are injured or 
strained, while the articular anterior capsule is incised and 
repaired, but it is not always possible to repair the posterior 
capsule [30-33]. Patients should be educated as to what range 
of motion is to be expected after the implantation and what 
movements and actions are to be avoided to prevent dislocation, 
especially in the early postoperative phase. DAA surgeons often 
apply limits only to extension and external rotation [13], or specify 
no hip precautions [22]. However after any DAA procedure, in 
order to protect the healing of the muscles and anterior capsule, 
adduction past neutral position, external rotation past 45° and 
hyperextension should be avoided for at least 6 weeks [33]. In 
the supine position the abduction pillow is not necessary, but 
when the patient is lying in a lateral position a pillow between 
the legs will prevented hip adduction. In addition, if the short 
external rotators and posterior capsule are incised, during the 
same period (6 weeks) the patient should refrain from deep 
sitting or deep trunk bending with the hips flexed above 90°, 
because this can cause a positional dorsal dislocation [33,63]. 
Anterior dislocation may occur as a result of external rotation 
and adduction of the extended operated hip joint [63], or if the 
patient adopts the “figure-four” adduction position that is used 
for the femoral exposure when a standard surgical table is used 
[25] (Figure 1a, 1b).

Another important issue is the preservation of the 
osseointegration process. After the implantation, the early peri-
implant trabecular bone formation begins at 10 to 14 days after 
surgery [43]; the osseointegration process will take approximately 
four to 12 weeks [64]. At 12 weeks a mixed bone texture of woven 
and lamellar matrix can be found around the implants [43], and 
the bone regeneration and remodelling will continue for up to 
three years [64]. However, avoiding high loads at the bone-stem-

interface throughout the first postoperative weeks appears to 
be beneficial for optimal bone healing. A valid classification for 
“high” or “low” load levels depends on the type of the implant, 
the osteoarthritis, the patient’s age and the possible presence of 
osteoporosis; therefore, it cannot be generalised [65]. These facts 
should be taking into account in the surgeon’s decision about the 
postoperative amount of weight-bearing during gait and the use 
of the proper assistive device, as well as the hip joint loading 
during postoperative physiotherapeutic exercises [65]. It remains 
unclear whether the term “full weight-bearing” refers to 100% of 
the body weight (BW). When a person is walking or ascending/
descending stairs, the hip-joint contact forces are greater. In any 
case, it has been reported that, without an assistive device, the 
magnitude of the joint-contact force during double-limb stance 
was 100% BW. During ipsilateral single-limb stance the joint-
contact force is 210% BW, and during the stance phase of gait 
the peak force typically is 260% to 280% BW, with the resultant 
force located on the anterosuperior portion of the acetabulum 
component [66]. When a walker is used during gait, the joint-
contact force is 100% BW, reaching 120% BW at ipsilateral single-
limb stance. In ambulation using two crutches, the joint-contact 
force is 150% BW, while when contralateral hand assistance 
is used it is 210% BW [66]. Considered these findings, for 4 to 
6 weeks the prosthesis-bone interface must be protected in 
order to allow osseointegration, using a walker or, in the case 
of young patients with good balance ability and bone quality, 
two crutches during gait. In the presence of osteoporosis, the 
surgeon may decide to increase the number of weeks for which 
the patient should use a walker during gait in order to protect the 
osseointegration. Beyond this time interval, walking with a crutch 
may be permitted for as long as the surgeon judges suitable, but 
for no longer than 12 weeks, by which time the critical phase of 
osteogenesis has been completed [43].

During ascending/descending stairs, the force is 260% BW [66]. In 
order to prevent joint overloading, the patient must be educated 
to perform this activity correctly. The proper way is one step at 
a time, using the handrail and raising the contralateral limb first, 
then the assistive device and the operated limb together; while 
descending, the assistive device and the operated limb are moved 
first, then the contralateral limb. After the 12-week period, if 
patients have acquired sufficient muscular strength and are free 
of pain, they may ascend and descend stairs normally [67].

Schwachmeyer et al studied the hip joint contact forces and 
moments that act during the physiotherapeutic exercises that 
are most commonly applied in the early postoperative period 
and compared their loads to those seen during full weight-
bearing gait (set to 100%). They found that the resultant force 
peaks of isometric exercises that are often used during the first 
postoperative days—isometric contraction of gluteus maximus 
with knee flexed, isometric contraction of quadriceps and 
isometric hip abduction—were lower than the 100% of gait. 
During the active exercises in supine position—hip abduction 
with straight knee and with dorsiflexion, hip and knee flexion/
extension with the heel slide on surface (heel slides), pelvis tilt 
(anteriorly and posteriorly), hip flexion with straight knee [straight 
leg raise (SLR)] —the forces applied also remained below 100% of 
gait. However the torsional moment of SLR was 7 times higher 
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[65]. Previous studies reported that SLR applies a force of 150% to 
180% of BW [66,68]. SLR is an exercise that is avoided during the 
early postoperative period, because of the high anteroposterior 
contact force that is applied to the reconstructed hip joint. When 
the hip is flexed from a supine position the exercise is performed 
against gravity and the loads act with a long lever arm. Initially, 
when the patient is free of pain and has good balance ability, the 
SLR exercise (hip flexion with straight knee) can be performed 
from the upright position up to 30 or 40 degrees as individually 
tolerated [67]. From a supine position it can be performed when 
the surgeon allows gait using one crutch [67].

Finally, special attention should be paid to the physiotherapeutic 
management of abductor muscles. Apart from the perioperative 
strain, the preoperative abductor muscle dysfunction seen in 
hip osteoarthritis patients could lead postoperatively to pelvic 
instability and an abnormal gait pattern (Trendelenburg gait). 
Since the severity of osteoarthritis is related to the extent of 
atrophy and fatty deposits, rehabilitation programmes targeting 
these muscles could reverse or halt the progression of these 
structural and functional deficits [53].

Careful selection of the strengthening exercises is required in 
order to prevent excessive loading of the hip joint during their 
performance. Range of motion and abductor active exercises 
should be performed with gradual encumbrance in different body 
positions. Daniel et al estimated acetabular loading in upright 
and supine positions, and in side-lying lower limb abduction [69]. 
Abductor active exercises should be performed from positions of 
increasing difficulty that load the hip joint progressively, starting 
with a set of 8-10 repetitions as individually tolerated. The first 
position is supine on the bed for the first 2-3 postoperative weeks. 
The hip abduction active exercises are performed progressively: 
a. the midrange of motion, b. the midrange and end-range of 
motion (not past the neutral position) [70]. During the first 4-5 
postoperative days, if the patient feels pain due to the surgical 
procedure, the exercise should be performed with the assistance 
of the physiotherapist, but not passively [67]. The next position is 
upright (4th and 5th week), where the hip abduction is performed 
in a. the inner range of motion and b. the inner and the mid-range 
of motion. Third, at the 6th week, is the side-lying position, where 
hip abduction is performed a. in the end-range, b. in the end- and 
midrange (using a pillow between thighs), and finally c. in the full 
range of motion. The criterion for advancing the position and the 
range of motion with which the abductor exercise is performed 
is that the patient must complete a set of 15 repetitions without 
feeling any pain or fatigue [70]. With this progressive rehabilitation 
programme the gluteus maximus is also exercised as a secondary 
abductor muscle [67]. The strengthening isotonic exercises of the 
gluteal maximus as extensor require hip hypertension, a movement 
that must be avoided for at least 6 weeks after DAA [33].

Conclusion
As a THA surgical technique, DAA does not result in direct 

muscular damage and thus facilitates rapid recovery and early 
ambulation. DAA is a MIS technique, where the patient is 
usually discharged from hospital 3 to 4 days after the operation; 
therefore, postoperative physiotherapy is more essential. The 
postoperative physiotherapy after discharge should be continued 
for at least the first 4-6 postoperative weeks. In order to protect 
the healing of muscles and the anterior capsule, adduction past 
neutral position, external rotation past 45° and hyperextension 
should be avoided for at least 6 weeks. In addition, during the 
same period, patients should refrain from deep sitting or deep 
trunk bending with the hips flexed above 90°, and should avoid 
external rotation and adduction of the extended operated hip 
joint or the “figure-four” position.

Proper osseointegration must be preserved while the progressive 
physiotherapy programme is developing, taking into account the 
patient’s clinical characteristics and needs. For 4 to 6 weeks the 
prosthesis-bone interface must be protected using a walker or, 
in the case of young patients with good balance ability and bone 
quality, two crutches during gait. In the presence of osteoporosis, 
the surgeon may decide to increase the number of weeks for which 
the patient must use a walker during gait in order to protect the 
osseointegration. Beyond this time interval, walking with a crutch 
may be permitted for as long as the surgeon judges suitable, but 
for no longer than 12 weeks, by which time the critical phase of 
osteogenesis has been completed. The resultant force peaks of 
isometric and active exercises that are often used during the first 
postoperative weeks are limited to below 100% BW, apart from 
SLR, which applies a force of 150% to 180% BW and very high 
torsional moment. Finally, special attention should be paid to 
the physiotherapeutic management of abductor muscles, since 
strength deficits will be evident in the osteoarthritis-affected 
hip. Range of motion and abductor active exercises should be 
performed with gradual encumbrance in different body positions, 
in order to prevent excessive loading of the hip joint during their 
performance. The strengthening isotonic exercises of the gluteus 
maximus require hip hypertension, a movement that must be 
avoided for at least 6 weeks after DAA.

After THA, physiotherapy is important to mobilise the patient 
and restore hip function. The physiotherapist’s aim is therefore 
to increase muscle strength, improve joint mobility and train 
the patient to safely perform everyday life activities, preventing 
complications such as subluxation, enabling the patient to live as 
independently as possible. The aforementioned considerations—
even when the soft-tissue preserving DAA technique has been 
used—are important to maximise the patient’s strength and 
functionality so as to achieve an excellent recovery after THA.
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