Technical Note

Osteochondral Allograft Implantation Using the ®

Smith—Peterson (Anterior) Approach for Chondral

Check for
updates.

Lesions of the Femoral Head
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Benjamin G. Domb, M.D.

Abstract: Management of chondral lesions of the femoral head can be challenging. Previously described approaches
include arthroscopic surgery for small lesions and open surgical dislocation for larger lesions. In 2001, Ganz popularized
the trochanteric flip osteotomy for surgical dislocation, and this remains the workhorse for treatment of large chondral
lesions. However, by using a Smith—Peterson (direct anterior) approach and a femoral head allograft, large lesions may be
treated while avoiding both trochanteric osteotomy and donor-site morbidity. We present our technique using a
Smith—Peterson approach and osteochondral implantation of fresh femoral head allograft for surgical treatment of a

femoral head chondral lesion.

hondral lesions of the femoral head are less com-

mon than lesions of the acetabulum; however,
they are still commonly encountered in patients un-
dergoing hip arthroscopy.'” Chondral defects may be
caused by trauma, femoroacetabular impingement,
avascular necrosis, osteochondral lesion, or as a late
sequela of Legg—Calve—Perthes disease. These lesions

can cause significant pain and mechanical symptoms,
and may result in joint incongruency that can
contribute to the development of secondary arthritis.’

Although first-line management is typically conser-
vative with activity modification, anti-inflammatory
medications, and physical therapy, failure of this regi-
ment is an indication for surgical treatment. Surgical
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Fig 1. (A) The patient is positioned in the supine position and the left hip is draped in sterile fashion. The patient’s head is to the
right and feet to the left. The ASIS is marked (f). The 4 portals of a previously performed hip arthroscopy are identified, AL, MA,
posterior lateral, and DALA. (B) The anterior approach is performed with an oblique 8-cm incision, extending from 2 cm distal
and lateral to the ASIS and directed toward the fibular head. The fascia of the TFL muscle is split in line with the skin incision.
Scar tissue from previous open procedures or arthroscopies may be encountered and may render identification of correct
anatomical planes difficult. (AL, anterolateral; ASIS, anterior superior iliac spine; DALA, distal anterolateral accessory; MA, mid-

anterior; TFL, tensor fascia lata.)

management options are dictated by lesion size and
location. Surgical options include microfracture, autol-
ogous chondrocyte implantation, osteochondral auto-
graft transfer (osteochondral autograft transplant
system [OATS]; Arthrex, Naples, FL), osteochondral
allograft implantation, femoral osteotomy, and
arthroplasty.”

Viamont-Guerra et al.” reported on mosaicoplasty of
these types of lesions using an anterior approach and
with osteochondral autograft plugs harvested from the
non—weight-bearing region of the femoral head. The
authors reported satisfactory outcomes as well as func-
tional improvement, although they determined that this

method should be limited to lesions smaller than 2 cm?.
One possible reason for inferior outcomes in patients
with lesions larger than 2 cm?® may be donor-site
morbidity from autograft plugs harvested from the
femoral head. Due to this concern, larger lesions may
necessitate femoral head allograft for implantation.’
We have previously described our technique for
allograft implantation through a trochanteric flip
osteotomy for surgical hip dislocation.® Although this
may be necessary for some lesions, especially more
posterior lesions of the femoral head, we have since
developed our Smith—Peterson (direct anterior)
approach for mini-open surgical hip dislocation. This

Fig 2. (A) A schematic of a Z-
capsulotomy from an anterior
approach. The distal limb of the
incision is made along the base of
the femoral neck. A proximal limb
of the incision is made extending
along the acetabular rim. A lon-
gitudinal incision in the capsule
completes the capsulotomy and
the capsule is retracted. The inci-
sion lines are shown in red. (B)
An intraoperative image of the
Z-capsulotomy performed.
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Fig 3. A bone hook (*) is used to guide the FH out of the
socket as an assistant at the foot of the patient simultaneously
and slowly externally rotates the limb to 45°. Adequate
distraction is maintained throughout the dislocation to avoid
damage of the labrum by the FH during rotation. After
dislocation, the limb is externally rotated further to 130° and
then taken off traction and brought into extension and
adduction to achieve anterior exposure of the FH through the
surgical incision. (FH, femoral head.)

approach is especially useful in cases in which the
femoral head allograft is performed as a secondary
procedure subsequent to an earlier arthroscopic pro-
cedure, in which the labral pathologies were already
addressed.

Surgical Technique

Patient Positioning and Approach

General anesthesia and antibiotic prophylaxis are
administered. The patient is positioned in the supine
position on a Hana table (Mizuho, Union City, CA) with
a well-padded perineal post and foot restraints. The
patient is draped in sterile fashion with anatomical
landmarks marked. Any prior incisions should also be
marked. An oblique 8-cm incision is performed,
extending from 2 cm distal and lateral to the anterior
superior iliac spine and directed toward the fibular
head. The fascia of the tensor fascia lata (TFL) muscle is
identified and split in line with the skin incision,
allowing the TFL to be retracted laterally while the
medial fascia of the TFL and the sartorius are retracted
medially (Fig 1 A and B).

At this point, scar tissue from previous open proced-
ures or arthroscopies may be encountered and may
render identification of correct anatomical planes diffi-
cult. Thus, care must be taken to avoid inadvertent
injuries to the medial neurovascular bundle. Numerous
blood vessels and branches of the lateral femoral
circumflex artery (LFCA) overlay the deep fascia of the
TFL and should be preserved. The LFCA has a smaller
contribution to femoral head and neck blood supply

= Bas i =

Fig 4. Image of the anteriorly exposed left FH. The patient’s
head is to the right and feet to the left. A 25-mm x 25-mm FH
defect (CD) was identified. The LT remains attached medially
to the head. The incision is retracted medially, and a femoral
bump (B) is used to elevate the femoral head through the
incision. (FH, femoral head; LT, ligamentum teres stump.)

relative to the medial femoral circumflex artery
(MFECA). However, it still contributes significantly to
the inferior femoral neck as well as to the greater
trochanter and should be protected.”

After the deep fascia of the TFL is incised, the
precapsular fat is readily visible. The gluteus medius
is retracted superolaterally while the rectus femoris is
retracted medially to expose the capsule in its en-
tirety. A Z-capsulotomy is performed with the prox-
imal limb extending along the acetabular rim and the
distal limb extending along the base of the femoral
neck, taking care to preserve the retinacular vessels
(Fig 2 A and B). An oblique longitudinal incision in
the capsule completes the capsulotomy, and the
capsule is retracted.

Surgical Dislocation (With Video lllustration)

After the capsule is retracted and the joint is visible,
the limb is placed in traction. If the labrum is well
functioning, a break of the suction seal can be audible
as the femoral head leaves the acetabular socket (Video
1). A bone hook is then used to guide the femoral head
out of the socket as the assistant simultaneously and
slowly externally rotates the limb to 45°. Adequate
distraction should be maintained during dislocation to
avoid damaging the labrum. Once the joint is dis-
located, the limb is taken off traction, externally rotated
to 130° and then brought into extension and adduction
(Fig 3).

A femoral elevator is then used to expose the
femoral head through the surgical site and to enhance
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Fig 5. (A) After resection of un-
stable cartilage from the FH, the
borders of the lesion are identified
and measured. (B) The Osteo-
chondral Autograft Transplant
System (OATS; Arthrex, Naples,
FL) cannulated sizers (§) are used
to evaluate the defect size and the
required corresponding graft. An
appropriate  sizer is  placed
perpendicularly over the lesion. A
guidewire (f) is drilled through
the cannulated sizer into the
femoral head. (C) The calibrated
OATS counterbore is guided to
the defect site by the previously
inserted drill-tip guide pin. The
counterbore (f) is drilled into the
lesion to a depth of 10-15 mm,
until bleeding subchondral bone is
reached. (D) After completion of
drilling at the recipient site, an
appropriately sized dilator (]|) is
introduced into the lesion to ach-
ieve a dilation of 0.5 mm. (FH,
femoral head.)

visualization of the femoral head defect. Remnants of Chondral Lesion Preparation

the ligamentum teres will likely need to be excised at Any unstable cartilage is resected. The borders of the
this time (Fig 4). Caution should be taken to avoid lesion are identified and measured in their entirety. The
scuffing the femoral head with any retractors  Osteochondral Autograft Transplant System (OATS;
throughout the case. Arthrex) is then used to size, harvest, and implant the

i

Fig 6. (A) Preparation of fresh femoral head allograft. The fresh femoral head allograft secured in the Arthrex Allograft
Osteochondral Autograft Transplant System (OATS) Workstation, and perpendicular alignment is confirmed with the OATS
sizer. (B) After measuring the lesion defect with the appropriate sizer, the corresponding drill bit (1) is used to harvest the fresh
femoral head graft (G). (B) An osteotome (*) is used to round the edge of the graft and achieve fine changes to accommodate

variations in lesion site depth.
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Fig 7. Image of the implanted graft in the femoral head of the
left hip. The patient’s head is to the right and feet to the left.
The fresh femoral head allograft (G) has been press-fit into
place and sits firm and flush against the curvature of the
native head (FH). The incision is retracted medially and
laterally, and a femoral bump (B) is used to elevate the femur,
exposing the head. (FH, femoral head.)

graft. The OATS system includes cannulated sizers to
evaluate the defect size and the required corresponding
graft. The appropriate sizer is placed perpendicularly
over the lesion. A drill tip is drilled through the can-
nulated sizer into the femoral head and the sizer is
removed. The calibrated OATS recipient counterbore is
placed over the drill-tip guide pin and drilled into the
lesion to a depth of 10 to 15 mm, until bleeding sub-
chondral bone is reached. After completion of drilling
the recipient site, an appropriately sized dilator is
introduced into the lesion to achieve a dilation of
0.5 mm. A pinpoint ruler is used to record depth
measurements at the 12-, 3-, 6-, and 9-o’clock positions
of the lesion (Fig 5, A-D).

Femoral Head Allograft Preparation

The donor femoral head allograft is secured in the
Arthrex Allograft OATS Workstation, and perpendic-
ular alignment is confirmed with the OATS sizer. The
allograft OATS donor harvester with a collared guide

Table 1. Pearls and Pitfalls
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pin is attached to the drill, passed into the proximal
graft housing, and rested on the graft’s surface. The
harvester is subsequently drilled to a depth of 15 mm
and then removed. The graft is cut based on the
dimensions of the recipient site and the edges of the
graft are beveled to ensure easy implantation.
Appropriate margins for the graft core are confirmed to
ensure a snug press-fit and to prevent countersinking
(Fig 6 A-C).

Graft Implantation

The OATS dilator is introduced once more, and the
recipient site is copiously lavaged. A small amount of
demineralized bone matrix (StimuBlast DBM; Arthrex)
can be used to ensure adequate filling of the recipient
site and provide an osteoconductive and osteoinductive
medium to the site. The allograft is then press-fitted,
ensuring that the cartilage of the graft sits flush with
the surrounding cartilage (Fig 7). Prominent edges may
be lightly smoothed for congruity of the articular
surface.

Hip Reduction and Closure

The limb is placed back on traction and the limb is
internally rotated by an assistant. Traction is then
slowly released to allow the femoral head to reenter the
joint. A visual inspection of the femoral head and
labrum is conducted to ensure proper reduction and
condition of the labrum.

The pearls and pitfalls of this technique are summa-
rized in Table 1.

Postoperative Rehabilitation

The patient is placed in a brace for 6 weeks to protect
the hip and limit abduction and rotation. Gentle passive
range-of-motion exercise is initiated during the first
week, under the supervision of a physiotherapist. The
patient remains limited to 20 1b of flat-foot partial
weight bearing during the first 6 weeks. Active hip
flexion is not allowed until week 6, after which weight
bearing is gradually increased. Full weight bearing is
allowed at 8 weeks after surgery.

Discussion
We present our mini-open technique for surgical
dislocation of the hip using a Smith—Peterson (anterior)

Pearls

Pitfalls

e During the surgical approach, perform careful dissection,
especially in cases with previous surgery and scar formation.

e Ensure accurate size matching of recipient and donor sites and
use demineralized bone matrix as adjuvant filler.

e During capsulotomy of the proximal limb along the acetabular rim,

e Femoral head damage from aberrant retractor placement.

e Retinacular vessel and other vascular damage from excessive
use of electrocautery.
e Labral damage from inadequate distraction during dislocation.

an inside-out technique should be used to avoid damage to the labrum.

e Incongruence of the articular surface from countersinking of
the allograft.
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Table 2. Advantages and Disadvantages for Anterior Approach Versus Trochanteric Flip Osteotomy

Advantages

Disadvantage

e Intermuscular plane, with minimal damage to the muscles.
e Avoidance of the MFCA, the major blood supply to the
femoral head and neck.
e Avoidance of a trochanteric osteotomy with possible
non- or malunion of osteotomy.
e Avoidance of hardware for osteotomy fixation or need
for hardware removal.

e Encountering scar tissue in cases of previous surgery via
anterior approach or prior arthroscopy.

e Limited access to posteroinferior quadrant of femoral head.

e Limited access to acetabulum and labrum.

MFCA, medial femoral circumflex artery.

approach for femoral head osteochondral allograft im-
plantation. This can be used to treat chondral lesions
located almost circumferentially around the femoral
head.

Although chondral lesions of the femoral head are
uncommon, they remain an important cause of hip
pain and will inevitably be encountered in a sports
medicine practice performing hip arthroscopy. In pa-
tients undergoing hip arthroscopy, the impact of
femoral head lesions has been shown to be detrimental,
with lower outcome scores and greater rates of con-
version to total hip arthroplasty.”® Current treatment
options are limited and are technically demanding even
for an experienced surgeon. Arthroscopic osteochon-
dral transplantation had been described for chondral
lesions at the femoral head, but its use is limited to
smaller lesions along the anterosuperior and antero-
lateral aspects of the femoral head, due to visualization
constraints.” "' Previously, we described our technique
via a trochanteric flip osteotomy, which may still be
indicated in lesions of the posteroinferior quadrant or
in cases in which concomitant treatment of the
labrum is required.

There are a number of advantages for using the
anterior approach when compared with the trochan-
teric flip osteotomy. First, complications associated with
a trochanteric osteotomy such as potential malunion or
nonunion are avoided. These have been shown to
occur at significant rates and may lead to impairment of
hip abductor function. In addition, the need for
osteotomy fixation by hardware may lead to lateral hip
pain and irritation and may require a subsequent
operation for hardware removal.'*"’

Second, by using the Smith—Peterson approach, the
MEFCA, which serves as the primary vascular supply to
the femoral head and neck, is not put at risk. Previous
reports have measured femoral head perfusion
following trochanteric flip osteotomy and have shown
this procedure to be safe, with very low rates of avas-
cular necrosis.'*!> However, the MFCA remains
potentially vulnerable during trochanteric osteotomy,
and in rare cases it may be injured.'® Conversely,
during the Smith—Peterson approach, the LFCA is
encountered after retraction of the TFL Ilaterally.

Although this vessel provides only an ancillary vascular
supply to the femoral head and neck, it does contribute
to the blood supply of the greater trochanter, and care
should be taken to preserve its branches. In addition,
the retinacular vessels are encountered during capsu-
lotomy, and these should be preserved as well.”

Lastly, the Smith—Peterson approach is considered a
muscle-sparing approach, potentially leading to less
muscular injury during surgery, as well as enabling a
faster recovery from surgery. Although patients after
osteochondral allograft implantation are placed on
weight-bearing restrictions for at least 6 weeks
following surgery, this still provides a potential benefit
in the rehabilitation process. The overall advantages
and disadvantages of the anterior approach relative to
the trochanteric flip osteotomy approach are summa-
rized in Table 2.

The indications for the described technique are grade
I and IV chondral lesions according to the Interna-
tional Cartilage Repair Society classification located
almost circumferentially around the femoral head,
excluding lesions of the posteroinferior quadrant.
Fresh-stored osteochondral allograft transplantation
through a Smith—Peterson (direct anterior) approach is
a feasible alternative for such lesions. The avoidance of
a trochanteric osteotomy with its associated morbidity,
as well as absence of donor-site morbidity, may allow
for faster rehabilitation and earlier return to function.
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