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Introduction

Minimally invasive total hip arthroplasty (THA) has gained in popularity in recent
years. One of the approaches commonly used for this is the direct anterior
approach (DAA). Advantages of the DAA include:

- Sparing of muscles (1,2)

- Improved joint stability and low dislocation rate (3)

- Rapid postoperative recovery and a simple rehabilitation regimen (4)
- Easy bilateral hip replacement [5]

Due to these advantages, the indications for THA can be expanded. For example,
patients with neuropathic disease (where dislocation rate is higher), can be
operated on as the dislocation risk is reduced.

Outlined in this ‘Pocket guide’ are the key steps and refresher information for
performing the DAA. A clinical video ‘Minimally Invasive Anterior Approach for
Total Hip Replacement using POLARSTEM®* and R3° Cup’ is also available online
and as a DVD.
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Instruments

For a direct anterior approach to hip arthroplasty, in addition to standard
surgical instruments found in every operating room, use a set of soft-tissue-
sparing instruments. The retractors’ supporting surface is enlarged to better
distribute the stress and the edges are curved to prevent them from cutting
into tissue. You will find these instruments, dedicated to the direct anterior
approach, highlighted within this pocket guide.

Retractors for anterior approach
Set.-no 75210259

a S Bone Lever w. long soft-tissue protection
Art. No. 24.5137.L SAP No. 75100665

(2) S Bone lever expanded double curved
Art. No. 24.51.57 SAP No. 775023836

(3] S Bone lever double curved w. long soft-tissue protection
Art No.24.5148L  SAP No.75100666

O S Hip lever, blunt w. long soft-tissue protection
Art. No.24.51.40L  SAP No.75100667

9 S Trochanteric lever
Art. No. 24.51.72 SAP No. 75023837

(6 S Hip Lever
Art. No. 24.51.90 SAP No. 775100668

o S Pelvis lever
Art. No. 24.51.73 SAP No. 75100669
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Retractors for anterior approach
s Subfascial approach Short blunt retractors

\4 {non-approach specific instruments)

Capsular exposure @ SBone lever expanded double curved
Art.No. 24.51.57 SAP No. 775023836

@ SHip lever, blunt w. long soft-tissue protection
Art. No. 24.51.40L SAP No. 75100667

C l @ SBone Lever w. long soft-tissue protection
( apf)u ar exposure Art.No.24.5137L  SAP No.75100665
con
@ S Bone lever expanded double curved
Art.No. 24.51.57 SAP No. 775023836
0O s Hip lever, blunt w. long soft-tissue protection
Art. No. 24.51.40L SAP No. 75100667
—A\t——>—""""" Anterior mobilization of Blunt retractors
\\~ f /f the femur {non-approach specific instruments)

@ SBone lever expanded double curved
Art.No. 24.51.57 SAP No. 775023836

© s Trochanteric lever
Art.No. 24.51.72 SAP No. 75023837

S Bone lever expanded double curved
Art.No. 24.51.57 SAP No. 775023836

S Trochanteric lever
Art.No. 24.51.72 SAP No. 75023837

S Hip Lever
Art. No. 24.51.90 SAP No. 775100668

S Pelvis lever
Art.No. 24.51.73 SAP No. 75100669




Pocket guide Direct anterior approach for total hip arthroplasty

Anatomy

Fig. 2
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Fig.1-3

Caput femoris

M. glutaeus medius
M. glutaeus minimus
M.tensor fasciae latae
M. satorius
M.iliopsoas

M. rectus femoris
M.vastus lateralis
Tractus lliotibialis

M. glutaeus maximus
Nervus cutaneus femoralis lateralis
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Description of the approach

The Direct Anterior Approach to hip arthroplasty, can be summarized

as follows:

- make an oblique incision in the skin crease

- incise the sheath of the tensor fascia longitudinally and peel it out

- perform blunt dissection, to open up the gap between the tensor fascia sheath
and the tensor fascia muscle, to locate the femoral neck.

Anterior

-—— R //
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Patient positioning

Fig. 4

It is important to correctly position the patient on the operating table. The table
must have the option of lowering both legs, with the break in the table directly
under the hip joint.

Fig. 5

A foot plate on the non-operated side prevents the patient from sliding off the
table. Additionally, a side post, located on the non-operated side, can be used to
position the operated leg in a figure-of-four position during surgery. The surgeon
stands to the left of his assistant, while the second assistant stands on the
opposite side of the table.
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Defining the skin incision

Fig. 6

When defining the incision, it is important to locate the landmarks of the anterior
superior iliac spine (ASIS).

The traditional approach is longitudinal, two centimeters distal and lateral to the ASIS.
However, in this approach, use an oblique incision in the skin crease, which is
identified during flexion of the hip. (Figures 6a-c)

The classic longitudinal incision is perpendicular to the tension (Langer’s) lines. This
can result in a wide scar and wound healing problems. The oblique (bikini-type)
incision, however, is in the same direction as the tension lines. This means there
is reduced wound stress, which can lead to better wound healing and a less
pronounced scar.
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Disinfection and draping

Fig. 7

Now mark the ASIS and the skin incision. You can either drape both legs or the
side of the arthritic hip only. Draping both legs is particularly helpful for beginners
of the direct anterior approach, as it permits a much better range of motion for
both extremities during surgery and makes it easier to operate on difficult hips.
With more experience with the procedure, just the hip(s) can be draped, which can
reduce time in surgery.

Draping of both legs:

1) Hold each hip in slight flexion and abduction with extended knees. Adduct
the arthritic hip to also disinfect the buttock and put a sterile paper towel
underneath. Between both legs, place a sterile diaper.

2) Finish disinfection including both feet and put sterile stockings on.

3) Use first a U- and then a W-paper towel and close the field with a sterile curtain.

4) Transparent adhesive tapes protect the skin during surgery.

Draping the hip only:

This method is similar to a horizontal drape used for hip fractures.

1) Disinfect the hip from the first rib to the abdominal middle line down to the mid-thigh.
2) Cover the area with a transparent tape, followed by the horizontal drape (3M).
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Operative procedure

Incise the skin
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Fig. 8
Before incising the skin, identify the ASIS once more and follow your previously-
drawn marking.

The skin is incised obliquely. The first incision involves cutting through the dermal
layer, followed by hemostasis. Avoid going too far medially when incising.
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Conduct the epifascial approach

lateral femoral cutaneous nerve

Fig. 10

Thereafter, proceed with the incision in a longitudinal direction to avoid the
course of the lateral femoral cutaneous nerve.

The transverse view of the femur shows where you have to go through the
fascia layer.
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Identify the anterior superior iliac spine

[r—

Fig. 11

Identify the anterior superior iliac spine to ensure that you are above the sheath of
the tensor fascia. The bluish appearance of this fascial layer indicates your incision
site. Use a securing suture to prevent the incision extending medially.
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Conduct the subfascial approach

Fig. 12 Fig. 13

As previously mentioned, proceed with the incision in a longitudinal direction,
rather than the oblique direction.

Incise the sheath of the tensor fascia longitudinally and peel it out. It is helpful to
put a towel roll under the knee to release the tension on the rectus femoris and
tensor fasciae latae (TFL) muscles.

Fig. 14

Insert your finger and perform blunt dissection, opening up the gap between
the tensor fascia sheath and the tensor fascia muscle. The three short blunt
retractors are then used to open up a window, enabling you to go deeper with
your dissection.



Direct anterior approach for total hip arthroplasty Pocket guide 17

Identify the lateral circumflex artery and
perform hemostasis

—

Fig. 15

Identify the vascular branch of the lateral circumflex artery, which is located at

the inferior margin of your incision. You can either coagulate this blood vessel in
younger patients, or ligate it in older patients with arteriosclerosis. Sometimes it is
not even neccessary to ligate this vessel. Now descend to the deeper part of the
tissue and the capsule.
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Identify the anterior edge of the greater trochanter
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Fig. 16

It is helpful to palpate the anterior edge of the greater trochanter with your finger, as
it acts as a landmark to help you locate the femoral neck.



Direct anterior approach for total hip arthroplasty Pocket guide 19

Fig. 17 Fig. 18

Once you have located the femoral neck, use a Cobb elevator to lift the gluteus
minimus muscle off the capsule. (Figure 17)

Then place curved retractors between the capsule and the gluteus minimus

(S Hip lever, blunt w. long soft-tissue protection @), between the trochanter and
the tensor fasciae latae (S Bone lever expanded double curved @) and, finally,
around the medial part of the femoral neck into the obturator foramen (@).
These three retractors allow good exposure of the joint. (Figure 18)
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Expose the capsule and identify the reflected head of
the rectus femoris

Fig.19

Now you have reached the capsule. After removing the fatty tissue, you have a
good view of the top of the capsule and you need to identify the indirect head of
the rectus femoris. Here you see the rectus femoris muscle.
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Fig. 20 Fig. 21

The incision follows the rectus femoris muscle down to the anterior edge of the
greater trochanter (1) - the first step of the capsulotomy. In the second step, the
incision then curves towards the medial aspect of the femoral neck (2). (Figure 20)

After the capsule is opened (3), the retractors are placed intracapsularly. Place one
retractor on top of the femoral head (S Bone lever w. long soft-tissue protection @),
the next around the medial aspect of the femoral neck (S Hip lever, blunt w. long
soft-tissue protection @), and the final retractor around the lateral aspect of the
femoral head (@). (Figure 21)

21
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Dislocate the femoral head
| |

Fig. 22

A corkscrew is then inserted into the femoral head. Optionally, it can be helpful
to dislocate the femoral head before performing the neck cut. To do this, insert a
spoon into the gap between the femoral head and the socket. With the combined
rotation of both instruments, the femoral head can be subluxated out of the joint
to tear the round ligament.
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Perform the femoral neck osteotomy and extract
the head

Fig. 23

Using a long plate on the oscillating saw, perform the neck osteotomy and extract
the femoral head.

The S Hip lever (@) is used as a landmark to perform the cut and to ensure
the correct angle is obtained. The saw cut should end at the inferior end of this
retractor, and should not go distal to this.
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Position the patient for preparing the femur and
releasing the capsule

Externally rotate the foot and
flex the knee 90 degrees

Fig. 24

Use the figure-of-four position for femoral preparation and release. This requires
the operated leg to be placed on top of the other leg, with the knee bent 90 degrees.

With the hip in this external rotation, the first step is to identify the calcar area.
Proceed laterally, to the capsule and the gluteus minimus. It is very important to
dissect out the strong adhesions between the capsule and the gluteus minimus
without damaging the latter.
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Mobilize the femur anteriorly

Fig. 25 Fig. 26

Fig. 27
The most crucial part of the direct anterior approach is mobilization of the femur.

It is very important to be able to mobilize the femur anteriorly (Figure 25). With the
nurse pulling on the leg, separate the capsule from the gluteus minimus. Incise the
capsule within the trochanter with your electric knife, pulling the femur anteriorly
(Figure 26). Place one retractor behind the greater trochanter (S Trochanteric lever @),
and one around the medial part of the femur (S Bone lever expanded double
curved @) (Figure 27)

25
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Place the patient in the inverse figure-of-four position
for femoral exposure

Externally rotate the foot and
flex the knee 90 degrees

\

After releasing the femur, use the so-called inverse figure-of-four position to
expose the femur. Find the two retractors placed around the proximal femur.
Sometimes the figure-of-four (not inverse figure-of-four) position is sufficient
to expose the femur.

Fig. 29

In preparing the cup, starting with the femur can be very helpful. Use the table
break to expose the proximal femur, by lowering the table.
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Prepare the femur (femur-first technique)

Fig. 30

Proceed with the preparation and broaching of the femoral shaft in accordance
with the preferred surgical technique (The use of curved instruments may make
this easier). In addition, use of a double offset broach handle is required.
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Prepare the acetabulum

Fig. 31

Again, retractor placement is very important for ensuring sufficient exposure.
The first retractor is placed in the acetabular fossa (S Bone lever double curved w.
long soft-tissue protection @), the second around the posterior acetabular wall
(S Bone lever expanded double curved @) and the third (S Hip lever ©, or
sometimes S Trochanteric lever @) goes around the posterior wall and inferior
horn of the posterior wall of the acetabulum. These three retractors allow an initial
assessment of the entire acetabulum.

After sufficient “soft tissue” debridement (cleaning) of the joint, replace the first
retractor (@) with another (S Pelvis lever @). This is placed on the anterosuperior
acetabular rim within the capsule, so not to endanger the anterior neurovascular
structures. Correct placement of this retractor is important.
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Fig. 32

Having replaced one retractor anteriorly with another inserted in the area of the
anterior superior iliac spine, you can start the preparation and reaming of the
acetabulum in accordance with your preferred surgical technique (The use of
curved instruments makes this easier)
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Insert the cup

Fig. 33

Insert the cup in accordance with your preferred surgical technique, ensuring
the necessary abduction and anteversion angles.
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Assess cup orientation and stability

Using a trial head and trial neck, reduce and run through the range of motion
movements to assess leg length and hip joint stability.

patella malleolus

Fig. 34

Alternatively, check for leg length as shown here. Both legs are held in parallel.
Palpate both patellae, as well as both medial malleoli and the heels, and check
for correct leg length. Also ensure the the pelvis is not tilted by palpating the
ASIS. This is particularly important for unilateral cases. In bilateral cases it is
easier to adjust.

The femur-first technique allows you to assess cup orientation. If there is a problem
with the orientation, it is possible to rectify at this stage. When satisfied, proceed
with inserting the final components.

31
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Insert the stem

Fig. 35

Remove the broach and insert your implant.
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Close the wound

Fig. 36

Using two short blunt retractors, elevate the subcutaneous tissue and the skin;
insert a running suture through the fascia layer of the tensor fasciae latae muscle.
Next, insert interrupted stitches in the subcutaneous tissue and, finally, close the
skin with an intracutaneous running suture using absorbable material.

To allow patients to take a shower soon after surgery, it is recommended to place
an adhesive dressing over the wound.
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Notes
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