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The Anterior Hip Approach, also referred to as ASI 
(Anterior Supine Intermuscular) or Direct Anterior, is 
a modification of the classic Smith-Peterson anterior 
approach.1 The superficial interval between the 
sartorius and the tensor fascia lata (TFL) muscles offers 
direct access to the hip. This intermuscular interval 
provides exposure for total hip replacement and 
preserves muscle integrity with the goal to potentially 
reduce rehabilitation time and decrease post operative 
pain. The posterior capsule remains intact, potentially 
reducing the risk of posterior dislocation.

Zimmer Biomet offers a set of approach-specific 
retraction instruments to yield adequate exposure 
of the hip joint through this interval. Using this 
surgical technique with these instruments, the user 
can generally associate numbered retractors with 
the order in the surgical process to retract certain 
anatomies and yield a reproducible technique. This 
system of retraction and general instrumentation has 
been designed by a global team of surgeons focused 
on  satisfying multi-region surgeon preferences and a 
wide variety of patient anatomies.

Surgical Advantages:
•  Muscle sparing approach accesses the hip 

between the TFL and the sartorius, may lead to less 
trauma and faster postoperative mobilization and 
rehabilitation 2

• Supine Positioning of the patient may facilitate 
more accurate placement of the acetabular shell 
within the safe zone than with other approaches3

• May be used with fluoroscopy / Easy intra-operative 
use of fluoroscopy

• Patients may be able to to stand and walk 
unassisted, may walk further and may return to 
normal hip function sooner than with conventional 
approaches4

Introduction

The patient is positioned in the supine position. The 
procedure can be performed either on a standard 
operating table or a specialized operating table that 
independently positions the operative leg. The choice 
of table is at the surgeon’s discretion, however both 
methods of performing the approach are widely 
accepted.

Standard Operating Table Features
• If desired, a break in the table allows femoral 

extension

• Smaller size accommodates all operating room 
(OR) sizes, including ambulatory surgical centers 
(ASCs)

• May be used with fluoroscopy

• Cost advantages over contemporary leg positioning 
devices

• Quick comparison of leg length and implant 
stability

Specialized Operating Table Features
• Allows for controlled positioning of each leg 

independently

• Yields reproducible positioning technique  

• Potentially eliminates the need for additional sterile 
OR staff to hold the leg

• May be used with fluoroscopy
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Anatomic characteristics that may yield more difficult 
access include but are not limited to: thick muscularity, 
lacking flexibility, higher BMI or the presence of a 
large panniculus, range of motion (ROM) deficits, and 
a history of previous hip surgery with associated scar 
tissue or stiffness. 

Radiographic characteristics that may make the 
approach less difficult include but are not limited 
to:  long femoral necks, valgus femoral necks, a less 
prominent anterior inferior iliac spine (AIIS) and an 
iliac crest which is narrow in comparison to the point 
of access of the proximal femoral canal. Radiographic 
characteristics that may limit femoral access include 
but are not limited to: short femoral necks, varus 
femoral necks, prominent AIIS, deformity of the joint, 
abnormally small or large femurs, acetabular protrusio, 
large acetabular osteophytes. 

 Example: A long, valgus femoral neck may need 
fewer releases to access the femoral canal, whereas 
a short, varus neck may require more releases to 
obtain good exposure to the canal.

Patient Selection
Selecting ideal patient candidates for the anterior 
approach is of high importance, during the surgeon’s 
learning curve. The ideal anatomy will have  
characteristics that may yield fewer complications. 
Anatomical selection aims to:

•  Define favorable physical characteristics for the 
anterior approach

• Define favorable radiographic characteristics for 
the anterior approach

•  Identify differences between more difficult and less 
difficult cases

Anatomic characteristics that may yield better femoral 
access include but are not limited to: lower body mass 
index (BMI), flexibility, lack of orthopedic comorbidities 
such as lumbar spine disease and ipsilateral knee, 
ankle and foot issues. 
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Surgical Planning and Templating
The patient selected for the Anterior Hip Approach 
should be evaluated to ascertain the hip can be 
adequately reconstructed anteriorly. The skin on the 
front of the hip must be normal in appearance 
without any maceration. Preoperative radiographs 
should be templated to suggest the implant size and 
orientation. The objective of preoperative planning 
is to enable the surgeon to determine anatomic 
parameters that most closely approximate the pre-
degenerative condition of the joint. Fewer challenges 
may be present with anatomic characteristics such as 
adequate femoral offset or femoral canal axes wider 
than the iliac crests (Figure 1).

More challenges may be present with anatomic 
characteristics such as: wide iliac crests, low femoral 
offset, protrusio, or hypertrophic osteoarthritis 
which can each present challenges to femoral access 
and affect stem placement (Figure 2). In addition, 
templating is important for determining leg length 
differential (LLD), identifying femoral offset, 
determining the correct acetabular and femoral 
components and their respective positioning for 
implantation and assessing position of the femoral 
neck cut. 

A long varus femoral neck may not present challenges, 
but a short varus femoral neck may present challenges 
with femoral access as rotators and horizontal offset 
can be shorter in this instance.

Figure 1 Figure 2
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• Suspend ipsilateral arm in the 90/90 arm hold 
position (flexing the elbow and the shoulder each 
at 90 degrees) so the surgeon can stand proximal 
to the femur (Figure 3).

Prepare both legs and drape each independently 
to permit crossing the operative leg underneath 
the nonoperative leg during femoral preparation 
(Figure 4). The perineal  area is a zone of potential 
contamination, therefore must be carefully draped in 
order to allow leg movements that will not disrupt the 
draping in this area. The entire iliac crest should be 
included in the operative field to permit an extensile 
exposure, if needed. The nonoperative leg should 
be prepped from the toes to the groin and draped 
to permit full movement of the leg. Draping material 
can be stockinet material alone or a combination of 
stockinet and adhesive plastic draping for a more 
secure seal. 

Patient Positioning and Draping
For use with a Standard Operating Table

Patient positioning and draping is dependent on the 
surgeon’s preference and the type of table being used.

When using a standard operating table that does 
not include an operative leg positioner, the table can 
remain flat or can be broken in order to extend the leg 
(Figure 3).

• When using a table that will be broken, position 
the anterior superior iliac spine (ASIS) at the 
level of the break in the table. This will permit 
appropriate extension of the femur as the table is 
extended. Check leg lengths in the supine position 
and correlate with the hip radiographs for later 
reference, making sure the patient is positioned 
straight on the operating table.

• The use of fluoroscopy is not required, but is 
recommended during the surgeon learning curve. 
If fluoroscopy will be used, the patient should be 
positioned to permit fluoroscopy views of both hips 
and the obturator foramen.

Figure 3 Figure 4
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Patient Positioning and Draping
For use with a Specialized Operating Table

When using a specialized operating table that controls 
each leg independently, place the operative foot into 
the boot (Figure 5). 

• Ensure the heel is fully seated into the bottom of the 
boot, checking to ensure that the foot and ankle are 
clear of bulky padding that might prevent the foot 
from fully seating.

• Test the stability by pulling inferiorly on the boot.

• Position the hip in slight flexion to relax the anterior 
structures of the hip and facilitate exposure.

When draping, ensure the ASIS is completely within 
the surgical field. The surgical field is roughly from the 
umbilicus to the distal femur.

• Use towels and half-sheet drapes to cover the arms 
and legs.

• Place an adhesive drape over the surgical field and 
surrounding drapes.

• Place extra-large U-drapes as final layers above and 
below the operative field.

• If the specialized table includes a femur lift, cut a 
hole through the drapes with a disposable scalpel 
to expose the femur lift.

•  Place the femoral hook bracket onto the femur lift 
and seal the hole with an adhesive drape.

Figure 5
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Skin Incision
The Anterior Hip Approach incision is the distal portion 
of the Smith-Petersen approach. The incision is 
determined using the ASIS and the greater trochanter 
as a reference. Measure 3 cm distal and 5 cm lateral to 
the ASIS (one cm is often approximated by one finger 
breadth, Figure 6). This is the starting point of the 
incision.

Continue the incision obliquely toward the fibular 
head for approximately 8–10 cm, or approximately 
2 cm longer than the templated shell, following the 
TFL. The incision should be lateral to the sartorius (3 
cm posterior to the intermuscular interval) to avoid 
the lateral femoral cutaneous nerve (Figure 7). The 
incision is over the muscle belly of the tensor and 
should follow the course of the muscle distally. The 
incision should be angled obliquely 30 degrees in 
relation to the femoral axis.

If desired, the surgeon can increase skin incision 
length without increasing muscle dissection to make 
the surgical window adequate for safe visualization 
of the surgical structures. If need be, this incision is 
completely extensile to a full Smith-Petersen approach 
coming up and around the iliac crest or going distally 
across the TFL and then under the vastus lateralis to 
the knee.

 Note: If the incision is too medial you may see 
the fibers of the sartorius muscle, which run in a 
slightly different direction from the fibers of the 
TFL; these run downward from proximal lateral 
to distal medial. If the lateral femoral cutaneous 
nerve is encountered, move the fascial dissection 
laterally to protect the nerve and avoid damage to 
the vascular structures.

 Note: In the case of coxa vara, the incision can be 
altered slightly distally.

Figure 6 Figure 7
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 Note: The subcutaneous tissue on the 
anterolateral aspect of the thigh consists of 
two layers: a more superficial and true fatty 
tissue (camper’s fascia), and a deeper fibrous 
layer (scarpa’s fascia). This membranous area 
strengthens the otherwise unstable fatty tissue. 
Between the scarpa’s fascia and the tensor fascia, 
on the thigh covering the underlying muscles, 
a small amount of fatty tissue is interposed. It is 
that layer in which the LFCN courses downward 
through the operative field.

Superficial Dissection
Carry the dissection through the subcutaneous tissues 
to expose the fascia. At this location of the body, the 
subcutaneous tissues are usually thin, even in obese 
patients. The fascia will be translucent with the muscle 
visible underneath. Incise the fascia in line with the 
skin incision, in the middle of the tensor muscle. Make 
the facia incision slightly longer than the skin incision 
to facilitate a “moving window” (Figure 8). Normally 
the lateral femoral cutaneous nerve (LFCN) cannot 
be seen. If the nerve is encountered, move the facia 
dissection more laterally to protect the nerve.

Clamp the medial flap of the fascia. Bluntly dissect 
the TFL from the tensor fascia by passing a finger 
underneath the fascia and over the medial side of 
the TFL and into the interval between the TFL and 
sartorius/rectus femoris muscles until the anterior hip 
capsule is palpated (Figure 9).

Figure 8 Figure 9
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Muscular Dissection
The intermuscular space can be easily developed 
by finger pressure—in a medial direction—until the 
capsule can be palpated. This preparation should be 
completed without force in order to avoid damaging 
the ascending branch of the lateral circumflex 
femoral artery and its accompanying vein within the 
operative field. The circumflex vessels are over the 
intertrochanteric line and run between the gluteus 
medius and rectus femoris (Figure 10). They are 
usually in the middle of the incision or slightly inferior. 
Identifying and ligating or coagulating these vessels is 
essential to prevent uncontrolled rupture and bleeding 
of the vessels while extracting the femoral head. Blood 
loss will greatly decrease if you identify and cauterize 
or ligate these vessels.

Be careful to avoid damaging the TFL. The medial 
border of the TFL muscle is vulnerable to surgical 
damage by forceful application of retractors, with 
the oscillating saw during the osteotomy, or other 
passage of instruments through the wound. Damage 
may occur when the surgical assistant vigorously pulls 
two retractors in opposite directions in an attempt 
to optimize the view of the hip. The appropriate 

technique is to gently separate the two retractors, 
while displacing both of them in the preferred direction 
to visualize the acetabulum or proximal femur (the 
“mobile window” concept).

 Tip: Releasing the innominate fascia underneath 
the circumflex vessels helps to mobilize the TFL to 
prevent damage to the muscle when retracted.

 Tip: Utilize a cobb elevator to dissect the fibers 
of the rectus from the underlying anterior hip 
capsule. Identify the iliocapsularis muscle 
underneath the rectus femoris and release the 
fascia of the iliocapsularis. Pass the cobb elevator 
and subsequently the No 3 acetabular retractor 
between the capsule and the iliocapsularis muscle 
toward the anterior wall of the acetabulum. This will 
avoid possible damage to the femoral nerve by the 
retractor. 

 Tip: It can help to bring the leg back into neutral or 
slightly externally rotated position (5–10 degrees). 
Once the osteotomy is made, externally rotate the 
leg 45 degrees and apply traction to distract the 
osteotomy site for femoral head removal.

Figure 10
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Figure 12
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Capsular Incision
To prepare for exposing the anterior capsule, place 
either the No 1 sharp hohmann or No 2 blunt cobra 
retractor on the capsule superior to the femoral 
neck (retractor 2 in fig. 11-13) or against the ilium to 
retract the abductors. Place the remaining No 1 sharp 
hohmann or No 2 blunt cobra retractor on the capsule, 
inferior to the femoral neck (retractor 1 in fig 11-13). 

Place the No 3 acetabular retractor under the rectus 
tendon, on top of the anterior acetabular rim, between 
the AIIS and the iliopubic imminence (Retractor 3 
in Figure 11). The retractor can be docked in the 
psoas groove. Direct the retractor toward the opposite 
shoulder to avoid injury to the femoral nerve and 
vessels. Beware of capsular bleeding at the inferior-
medial capsule.

 Tip: The positioning of retractor No 3 can be 
facilitated by opening the fascia of the iliocapsularis 
muscle and elevating the muscle from the 
acetabular bone with a periosteal elevator. Doing 
so may minimize the risk of damaging the femoral 
nerve.

This exposure should be sufficient to perform either 
an anterior-superior capsulectomy or a capsulotomy 
with repair. 

Capsulectomy
During early cases and in cases where exposure is 
difficult, or at the surgeon’s discretion, a capsulectomy 
may be preferable to allow visualization and 
mobilization of the femur (Figure 12). When performing 
a capsulectomy, release the anterior-superior capsule 
from its insertion in the piriformis fossa in order to 
facilitate lifting of the femur. Once the capsule is open, 
reposition the No 1 sharp hohmann and No 2 blunt 
cobra retractors in the same position inside the capsule 
for protection of soft tissues during the osteotomy  
(Figure 13).

 Note:  If additional clearance is needed to avoid 
excessive soft tissues, retractors No 1, 2 and 3 are 
available in larger variants which provide 5cm of 
additional clearance, noted as retractors No 1M, 
2M and 3M. 

3

2

Figure 13
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Figure 11
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Capsulotomy and Preparation  
for Subsequent Repair
If performing a capsulotomy, various methods can be 
used to open the capsule. One method is as follows.

Perform the anterior capsulotomy starting medially 
alongside the anterior border of the acetabular wall. 
Continue the incision laterally at the level of the 
reflected head of the rectus femoris muscle, following 
the superior neck until to the anterior  intertrochanteric 
line is reached (the superior capsule may be very 
thick). Laterally, further release the capsule following 
the intertrochanteric line distally, just medial to the 
insertion of the vastus intermedius muscle, in order 
to create a U-shaped flap folding in a medial-distal 
direction (Figure 14).

Reposition the retractor, inferior to the femoral neck 
intra-articularly, inside the inferior capsular flap. 
Release the superior capsule from the piriformis fossa 
of the femoral neck to facilitate cvisualization of the 
saddle to further mobilize the femur. Reposition the 
retractor superior to the femoral neck intra-articularly 
(Figure 15).

 Note: It should be possible to palpate the lesser 
trochanter after the releases are complete.

 Tip: To increase visualization, place a suture tag 
into the corner of the anterior capsular flap, and 
place a second suture tag into the lateral capsular 
flap. Suture tags can be used to retract the capsular 
flaps or saved for subsequent repair (Figure 15).

Figure 14 Figure 15
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Osteotomy of the Femur
Perform an osteotomy according to preoperative 
templating (Figure 16). It may be necessary to perform 
two separate cuts to facilitate extraction of the femoral 
head by first removing the wafer of cut bone. The 
initial osteotomy should be at the planned level.  

The second should be 5 mm to 1 cm proximal to 
the initial osteotomy. The segment of bone can be 
removed with a tenaculum or threaded Steinmann 
pin. Fluoroscopy can be utilized to help determine 
the exact level of the osteotomy as planned from 
preoperative templating.

Figure 16
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1

Osteotomy of the Femur (cont.)

Various methods can be used to release and extract 
the femoral head. Two methods are discussed here:

1. Place the femoral head corkscrew through the 
cortical side of the femoral head and maneuver 
the head to rupture the ligamentum teres. This will 
aid with dislocation. The Microplasty ® ligamentum 
cutter may be used if the head is difficult to remove 
(Figure 17). When using this method, it may be 
easier to place the corkscrew prior to cutting the 
neck.

2. Place the corkscrew into the exposed cancellous 
bone of the resected femoral head and then rotate 
the femoral head to expose the posterior aspect of 
the femoral head and remaining portion of neck 
superior to the osteotomy (Figure 18). Release the 
soft tissue from the back of the femoral head and 
neck. Then rotate the corkscrew until the  femoral 
head spins easily.

 Note: Be careful to prevent the cut edge of the neck 
from contacting fibers of the TFL during extraction. 
Instead, extract the femoral head with the articular 
surface against the TFL. 

After removing the head, externally rotate the leg 
and palpate the lesser trochanter to check the level 
of the final neck resection. Some inferior capsule 
(pubofemoral ligament) may need to be released from 
the femur to facilitate this maneuver.

 Note: Remove the osteophytes from the anterior 
wall of the acetabulum to facilitate removal of the 
femoral head. Additionally, removing femoral bone 
to the desired osteotomy level should be done 
before acetabular reaming to facilitate passing of 
the reamers into the acetabulum and adequate 
capsular release. Some gentle longitudinal traction 
and/or rotation of the femur will also allow easier 
insertion and removal of the reamers.

Figure 17 Figure 18
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Acetabular Exposure
After exposing the borders of the acetabulum, place 
the following three retractors accordingly:

1. Reposition the No 3 acetabular retractor on the 
anterior-superior aspect of the acetabulum in 
the upper cranial quarter, aiming towards the 
opposite shoulder to protect the rectus femoris 
(Figure 19). This is the same position as during 
capsular preparation.

2. Place the No 4 posterior acetabular retractor on 
the posterior border of the acetabulum, behind 
the labrum but inside the posterior capsule. 
Downward pressure on this retractor should 
bring the femur posterior, providing excellent 
acetabular visualization. Placing the retractor 
intracapsular between the posterior acetabular 
rim and posterior capsule will avoid possible 
damage to the sciatic nerve. 

3. Place the No 1 sharp hohmann retractor on the 
inferior side of the acetabulum, intracapsular 
between the transverse acetabular ligament (TAL) 
and the capsule (Figure 19). On a left hip the position 
should be 10 o’clock, on a right hip 2 o’clock.

Careful passage of reamers through the incision can 
help avoid damage to the tensor muscle.

 Note: Should there be the need to provide additional 
length to retractors 1-6, the retractor extender can 
be utilized. Hook the extender over the top of the 
retractor’s flanged handle and hold the extender 
firmly against the handle. Insert the extender’s bolt 
from the bottom side of the retractor up through 
the retractor handle and extender, tightening to 
secure the two instruments together. The extender 
and retractor can now be used together as one. 

 Note: If using a specialized operating table which 
has a mechanical accessory side rail, the retractor 
peg clip can be utilized to position the retractor’s 
handle underneath the side rail in a self-retaining 
fashion. The assembly can be used in one of two 
ways (Figure 20):

1: Attach the base of the peg clip to the top side of 
the retractor shaft and twist to attach, slide into the 
desired position and tighten the peg to clamp the 
base to the retractor. 

2: Attach the base of the peg clip underneath the 
flanged handle, matching the hole in the base to 
the hole in flanged handle, and screw in the peg 
clip from the top of flanged handle. Using either 
method, the peg can then point upward towards 
the accessory rail and remain in place.

Figure 19 Figure 20



15 | Anterior Hip Approach Surgical Technique Using a Standard or Specialized Operating Table

Acetabular Reaming
Remove any central osteophytes with an osteotome 
or ronguer to help prevent reamers from slipping 
anteriorly or posteriorly. When the true acetabular 
floor is exposed, reaming can be started.

Reaming can be performed under direct visualization 
or with fluoroscopic guidance. 

Reaming Under Direct Visualization

Begin reaming medially until the true floor is reached. 
Progressively ream to desired depth, abduction angle, 
and anteversion (Figure 21).

 Note: Prevent eccentric reaming on the anterior 
wall when using straight reamer handles. The 
femur might force the reamer handle anteriorly 
in muscular patients and inappropriate retractor 
positioning.

Reaming Under Fluoroscopy 
If fluoroscopy will be used during reaming, remove 
all retractors and start with a reamer 5 mm smaller 
than the templated size to help ensure the reamer 
will centralize in the acetabulum and help avoid 
eccentric reaming. Position the C-arm over the pelvis 
and, under fluoroscopic control, ensure the pubic 
symphysis lines up with the midline of the sacrum and 
relationship between the ilioischial lines and teardrops 
are  symmetrical. Progressively ream to determine the 
depth, abduction angle, and anteversion (Figure 22).

 Note: The lateral edge of the teardrop is the 
radiographic landmark for the medial wall. This is 
independent from the ilioischial line.

Figure 21 Figure 22

Medial Wall  
of Acetabulum
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Shell Impaction
Shell impaction can be performed either under 
direct visualization or using fluoroscopy. Insert the 
appropriate shell using the system-based impactor. A 
straight or curved impactor can be used depending on 
the surgeons preference.

If desired, the system-based version guide can be 
used with the impactor.

Impaction under Direct Visualization

Impact the shell using the same landmarks as used 
in the reaming process. The impactor handle should 
be almost parallel to the floor and close to the body 
to achieve the position of 40–45 degrees abduction 
and 15–20 degrees anteversion (Figure 24). Excess 
vertical orientation and slight over-anteversion have 
been observed in the anterior supine approach.

Either the anatomic rim of the anterior wall of the 
acetabulum or the TAL can be used as a guide to orient 
the position of the acetabular components (Figure 23).

Impaction Under Fluoroscopy

Impact the shell under fluoroscopic guidance using 
the same radiographic landmarks as used in the 
reaming process. The impactor handle should be 
almost parallel to the floor and close to the body to 
achieve the position of 40–45 degrees abduction 
and 15–20 degrees anteversion (Figure 24). Excess 
vertical orientation and slight over-anteversion have 
been observed in the anterior approach.5

 Note: At this stage in the procedure, rotate the 
femur to a neutral position and take an A/P image 
of the neck cut, judging its length and angle.

Liner Insertion
Place the acetabular retractors back into the wound. 
Insert the liner and impact it with a system-based 
liner impactor. Fluoroscopy may be used to verify shell 
position and seating.

Figure 23 Figure 24
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Femoral Exposure and Releases
Femoral exposure can be performed using manual 
manipulation on a standard operating table or by use 
of a specialized operating table that independently 
positions each leg and specifically allows the operative 
leg to rotate, extend, distract and adduct. Various 
methods exist to perform femoral releases and are 
described throughout the following standard and 
specialized operating table sections.

On a standard operating table: 

All capsular releases are performed in neutral position 
before positioning the operated leg in a lazy figure of 
four position. 

The position for adequate femoral exposure is to 
position the operative leg in a lazy figure of four 
position. The operated leg is positioned underneath 
the opposite leg with sufficient adduction and 
approximately 90 degrees of external rotation. 
Approximately 45 degrees of knee flexion should be 
sufficient. Excessive flexion can increase tension on 
the rectus femoris muscle making femoral elevation 
more difficult (Figure 25). 

To avoid trochanteric fractures, it is important to 
disengage the greater trochanter from the posterior 
acetabular wall before performing releases,  femoral 
positioning, or placing the femoral retractors to 
elevate the femur (Figures 26 and 27). Place a bone 
hook inside the canal behind the calcar bone to pull 
the femur laterally and superiorly.

Figure 25

Figure 26

Figure 27
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(Figure 29). If needed, place a retractor between the 
superior capsule and the gluteal tendons to protect 
the gluteal tendons as the capsule is  released. In 
some patients with a hypertrofic capsule, it might be 
necessairy to release the pubofemoral ligament from 
the femur at the level of the lesser trochanter. 

 Note: Patients with external rotation contractures 
from the underlying degenerative hip disease may 
need more releasing than patients who maintain 
more normal range of motion.

Femoral Exposure and Releases (cont.)

For use with a Standard Operating Table (cont.)

Bluntly dissect under the TFL and locate the lateral 
side of the greater trochanter. Slightly adduct and 
externally rotate the leg and place the No 6 medial 
calcar style retractor against the calcar using the 
retractor prongs to grip the soft tissue against the 
bone. Pull the retractor medially to lateralize the femur 
inside the operative window. Elevate the femur with 
a hook or the No 5 femoral elevator sufficiently to 
assess the need for further superior soft tissue release  
(Figure 28). 

The piriformis fossa should be fully exposed at this 
point, to expose the superior hip capsule. Remaining 
capsule in the piriformis fossa can be released to 
provide more lift to the femur. In some cases, a partial 
release of the conjoined tendon can also aid femoral 
elevation. No release should be performed on the 
obturator externus or any structures more distally 

Figure 28 Figure 29
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Femoral Exposure and Releases (cont.)
For use with a Standard Operating Table (cont.)

If using a breakable table, lower the end of the  
operating table and apply hip extension to aid with 
femoral exposure. Trendelenburg of the table will 
prevent the end of the table from coming too close 
to the floor and possibly contaminating the operative 
field. A temporary draping of the foot of the table 
during this maneuver  can also be used to maintain 
sterility. The opposite leg can be supported on a mayo 
stand to eliminate spinal hyper-extension which could 
contribute to post operative back pain (Figure 30).

 Note: Elevation of the femur with a hook will 
minimize pressure on the soft tissues from levering 
retractors. If desired, place a hook into the canal 
behind the calcar where the bone is strongest, 
or place the hook behind the femur for elevation.  
Placing the hook behind the femur may be safer in 
the setting of femoral osteopenia. The hook can be 
handheld or table-mounted.

 Note: Overly forceful positioning of the leg can 
result in fracture of the greater trochanter. Some 
releasing is needed in most patients to achieve 
adequate exposure and should be performed 
prior to full femoral positioning. Some patients 
may require more extensive releasing. Bleeding 
from the released tissue must be identified and 
coagulated. It is more apparent when the femur is 
returned to a neutral position.

Figure 30
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Figure 31

Femoral Exposure and Releases (cont.)

For use with a Standard Operating Table (cont.)

With the leg now in full extension, adduction, and 
external rotation, any retractors not yet utilized will 
help bring the osteotomy plane into complete view. 
Use the previously placed double-bent No. 5 femoral 
elevator to progressively lift the femur until the 
osteotomy plane can be reached through the skin 
incision. (Figure 31).

Once the proximal femur and the osteotomy plane are 
well visualized, femoral canal preparation may begin.

 Note: To avoid fracturing the greater trochanter 
with the femoral elevator, ensure the elevator is 
placed not just at the superior tip, but further into 
the retrotrochanteric space between the bone and 
gluteal tendons to contact more surface area and 
spread the load of the retractor. 
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Figure 32 Figure 33

Femoral Exposure and Releases
For use with a Specialized Operating Table

As with the standard operating table technique 
previously described, adequate femoral positioning 
with a specialized table cannot be achieved without 
first performing potentially necessary releases. 
The presence of a specialized table which controls 
leg movements is not a replacement for adequate 
releasing and subsequent positioning (Figure 32). 
Additionally, the proximal femur must be disengaged 
from the posterior acetabulum before performing 
releases, retractor placement, and final femoral 
positioning. This is described on page 17. 

Disengage the femur from the posterior acetabulum 
and place the leg in 90 degrees of external rotation. 

If a femoral hook is placed around the shaft of the 
femur distal to the osteotomy site, place the hook 
around the femur distal to the vastus tubercle of the 
greater trochanter and proximal to the tendon of the 
gluteus maximus muscle. Externally rotate the leg as 
much as tension will allow, attempting to achieve 90 
degrees.

 Note: Initially, external rotation will typically be 
restricted to less than 90 degrees. 

At this point, perform any necessary femoral releases 
prior to extending and adducting the leg. Release 
all traction from the leg before dropping the leg 
positioner to allow hip extension. Failing to release 
traction before extending the leg may result in injury 
to the patient. If anchoring the femoral hook into 
the table, adduct the leg into a position underneath 
the nonoperative leg as far as necessary to bring the 
femoral osteotomy plane into the surgical window. 
With the leg in position and the hook placed around 
the femur, anchor the femoral hook into the operating 
table. When using a standard operating table, it may 
not be necessary to use the No 5 femoral elevator 
as less tension is required. It is possible to achieve 
adequate tension with the No 1 sharp hohmann or the 
No 7 utility retractor.

 Caution: Do not apply significant lift tension before 
performing proximal releases.

With the leg now in full positioning, place the No 6 
medial calcar style retractor on the posterior medial 
calcar. This medial retractor will move the proximal 
femur laterally into the surgical window (Figure 33).
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Femoral Exposure and Releases (cont.)

For use with a Specialized Operating Table (cont.)

Before femoral bone preparation, exposure must be 
adequate. Bleeding may be produced by extensive 
soft tissue releasing. Pre-treatment of the superior 
capsule with cautery can aid in hemostasis. If excessive 
bleeding is encountered from the released capsule, 
packing off the area and waiting a few minutes or 
the addition of hemostatic agents will usually 
produce hemostasis. A ronguer may be needed to 
remove a remnant of bone in the lateral femoral neck  
(Figure 36). Develop the interval between the lateral 
capsule and the gluteus minimus muscle and release 
the lateral capsular flap from anterior to posterior 
into the piriformis fossa. If exposure is difficult or 
an external rotation contracture exists, release the 
insertion of the conjoined and piriformis tendons  
(Figures 34 & 35). 

Do not release the attachment of the obturator 
externus tendon, which is just distal to the piriformis 
fossa on the posterior femoral neck. This has a strong 
medial pull and is important for stability. Return the 
leg to a neutral position and externally rotate the 
femur. Greater external rotation will be possible after 
performing the releases.

Figure 34
Figure 36

Figure 35
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Figure 36

Femoral Canal Preparation 
Open the femoral canal with a boxed osteotome or 
hollow chisel (Figure 37), curved blunt curette or 
honey badger rasp (Figures 37 & 38). If using the 
modular boxed osteotome, first connect it to the rasp 
handle of choice. The honey badger rasp can be used 
prior to system-based femoral rasps and can help the 
surgeon clear bone in the lateral proximal femur just 
inferior to the greater trochanter.

Ensure appropriate alignment within the  femoral 
canal. Entering the canal at the posteromedial part 
of the neck and aiming the rasp toward the lateral 
edge of the patella can aid in finding the proper canal 
trajectory.

If the rasp handle is placed in excessive varus stem 
positioning, it can lead to perforation of the lateral 
cortex.

With the rasp, enter the canal at the posteromedial 
part of the neck and aim the femoral rasp toward 
the lateral edge of the patella to locate the canal 
(Figure 38). Remove necessary cortical bone from the 
piriformis fossa to avoid conflict with the shoulder of 
the rasp which could lead to varus positioning. This 
also facilitates entrance of the rasp and avoids fracture 
of the greater trochanter. 

 Tip: Use the rasp by hand. Do not strike the 
instrument with a mallet as this may cause 
perforation of the femoral canal. Impaction of a 
vertical handle (positioned extensively varus) can 
also lead to perforation of the lateral cortex. 

Figure 37 Figure 38
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Pass successively larger rasps down the canal until the 
largest possible rasp has been inserted.

 Note: Utilizing fluoroscopy will ensure the canal is 
properly filled, the stem is central in the canal and 
the rasp face meets the osteotomy face evenly. 

 Note: If the templated femoral size differs greatly 
from the size used during surgery, it may mean 
that the stem is in varus. Forcing the rasp into the 
canal when it is in varus can cause penetration of 
the lateral cortex, femoral fracture, or result in an 
undersized stem. A stem placed in varus is often 
undersized and proper positioning can help yield 
proper sizing.

Femoral Canal Preparation (cont.)

With the osteotomy site in full view and access 
within the surgical window, start rasping the 
femoral canal with the smallest system-based rasp  
(Figure 39). Use a rasp handle that helps achieve proper 
femoral placement while avoiding impingement by the 
surrounding soft tissues. Multiple rasp handle offsets 
are offered. The cortical bone of the posterior femoral 
neck can also aid in aligning appropriate version of the 
femoral component.

 Note: Three offsets of rasp handles have been 
made optional with this instrument system: dual 
offset handles which provide both ventral and 
lateral tissue clearance, single offset handles which 
provide ventral tissue clearance, and steep offset 
rasp handles which provide exaggerated ventral 
offset. 

Figure 39
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 Note: Following seating of the final rasp, it may 
be necessary to use a Calcar Planer to lower the 
resection level to the face of the rasp. Should the 
Calcar Planer be used, care must be taken to ensure 
the correct components are used. There are two 
shaft options; one for Biomet system rasps and 
one for Zimmer system raps. The system is clearly 
marked on the body of the shaft (Figure 40). There 
are three diameter heads available (Figure 41), after 
selecting the most appropriate head diameter for 
the patient anatomy it can be screwed onto the 
shaft. Following assembly the Calcar Planer can 
then be used to achieve the intended resection 
level.

Figure 40

Figure 41

Assessing Rasp Placement  
Under Fluoroscopy
With the final femoral rasp of the selected implant 
system in place, position the femur and leg in neutral 
and take an A/P shot of the pelvis. Assess the stem 
placement, ensuring the stem is aligned with the 
femoral axis and not placed in  varus or valgus  
(Figure 42). The top of the rasp should sit in a 
desirable location related to the neck resection.  
Check for proper sizing, ensuring the stem is not 
under or over sized. Leg lengths can be compared 
in the A/P view of the full pelvis, as well as horizontal 
offsets. 

Figure 42



Trial Reduction
Position the operative leg in neutral rotation, extension 
and adduction. When the femoral head is positioned 
over the acetabular cup, the assistant should apply 
gentle internal rotation and temporary traction while 
the surgeon guides the femoral head into the liner, 
until reduction is obtained. Check stability and leg 
length. If desired, perform intraoperative fluoroscopic 
evaluation. It is important to check the hip in extension-
external rotation and in flexion-internal rotation for 
stability.

With the trial components in place, use fluoroscopy 
to assess the length and offset by comparing the 
non operative hip with the operative hip. Position 
the C-arm over the pelvis and, under fluoroscopic 
guidance, ensure the pubic symphysis lines up with 
the midline of the sacrum and relationship between 
the ilioischial lines and teardrops are symmetrical 
(Figure 43).

 Note: During trial reduction in the anterior approach 
routinely look for four things: ROM, leg length 
discrepancy, femoroacetabular impingement (FAI), 
and stability.

Figure 43
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Stem Implantation 
Once the trial reduction is complete, remove the trial 
implants and rasp from the femoral canal and insert 
the definitive femoral implant. If desired, a further 
trial reduction can be completed after implantation 
of the definitive femoral stem. Once again, range of 
motion, joint stability and leg length can be assessed  
(Figure 44). Please refer to the chosen implant system 
IFU and surgical technique.

Closure
Suture the capsule with 2 or 3 points. Close the fascia 
with a resorbable thread running just medial to the 
fascial incision. Avoid the lateral femoral cutaneous 
nerve when closing the fascia to avoid inadvertent 
nerve entrapment medially. Close the subcutaneous 
tissue and skin to complete the procedure.

Figure 44
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