Arthroscopic Femoral Neck Osteoplasty in the Treatment of
Femoroacetabular Impingement
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Abstract: Femoral neck osteoplasty is an integral component for successful treatment of femoroacetabular impingement.
Current techniques allow this to be performed arthroscopically, and results are equivalent to those of open procedures
when typical anterior and anterosuperior lesions are considered. The arthroscopic procedure is dependent on obtaining
adequate visualization through capsular management and proper leg positioning, and it requires fluoroscopy to guide and
verify an adequate resection. We present our preferred technique for arthroscopic femoral neck osteoplasty.

Femoroacetabular impingement (FAI) is a well-
recognized cause of hip pain in young adults and is
associated with early-onset osteoarthritis.' Two subtypes
of impingement (pincer and cam) exist, and although
they can occur independently, they most commonly
coexist in an impinging hip.” Cam impingement occurs
as a result of an aspherical femoral head or a decreased
femoral head-neck offset; this abnormal bony mor-
phology is also sometimes referred to as a pistol-grip or
tilt deformity. With hip motion, the abnormal bony
prominence is repetitively forced into a generally
spherical acetabulum, generating shear forces that can
potentially result in tearing of the labrum and delami-
nation of articular cartilage in the anterosuperior aspect
of the acetabulum.

Cam lesions are common. Recent studies in healthy
volunteers have found that up to 35% of men and 10%
of women have evidence of cam morphology on
imaging studies (radiographs or magnetic resonance
imaging).”* The prevalence is even higher among
young, active male subjects, with studies of asymp-
tomatic football and hockey players showing evidence
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of cam morphology in up to 75% of imaged hips.”°
Given the commonality of this lesion, the young pop-
ulation affected, and the potential for adverse long-
term hip outcomes, the ability to effectively treat this
lesion is paramount.

The goal of treatment of symptomatic impinging cam
lesions is to restore a spherical femoral head and
a normal head-neck offset, thereby eliminating the
impinging bone. Originally, this required an open
approach as popularized by Ganz et al.”; however, with
recent technique advancements, this can now be per-
formed arthroscopically. In the accompanying video
presentation (Video 1), we demonstrate our technique
for arthroscopic femoral neck osteoplasty for impinging
cam lesions.

Surgical Technique

Hip arthroscopy is performed in the usual fashion.
It is our preference to perform this with the patient
in the supine position using an anterolateral portal for
viewing and a mid-anterior portal for working for the
majority of the procedure. Additional working portals
can be created as needed to facilitate cam resection in
different locations on the femoral head and neck.
Pathology in the central compartment is addressed first.
This includes a pincer resection and/or labral repair,
as appropriate. It also includes addressing areas of
acetabular chondral delamination, which may require
resection of unstable cartilage and possibly micro-
fracture of the subchondral bone.

Once work in the central compartment is completed,
the traction on the lower extremities is released, and
the femoral neck is visualized in the peripheral
compartment. Though not shown in the accompanying
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Fig 1. (A) Operative setup for the arthroscopic resection of
a cam lesion of the right femoral neck. The majority of the
resection is performed with the hip in a slightly flexed,
abducted, and internally rotated position. The fluoroscopy
unit is positioned approximately 20° or 30° off of horizontal
because this re-creates the patient’s preoperative cross-table
lateral radiograph. (B) Preoperative cross-table lateral radio-
graph of right hip. (C) Intraoperative fluoroscopic view of
right hip.

Fig 2. Arthroscopic view of the right femoral neck as viewed
through the mid-anterior portal. The burr is introduced
through the anterolateral portal to complete the resection of
the lateral aspect of the cam lesion. (Asterisk, femoral neck;
plus sign, femoral head; pound sign, capsule.)

video, our first step is to position the operative
extremity in a slightly flexed, externally rotated, and
abducted position. This relaxes the capsule so that we
are able to visualize the superior retinacular vessels
located posterosuperiorly along the femoral neck. We
remain cognizant of this location throughout the case to
prevent damage to these vessels, which could lead to
avascular necrosis of the femoral head.

Leaving the hip in this position, we next inspect the
medial extent of the cam lesion. If the lesion extends
quite medially, we begin the resection with the hip in
this position; however, for many lesions, this is not
required. Next, we reposition the hip into a slightly
flexed, abducted, and internally rotated position to
optimize our arthroscopic view of the lesion. The
fluoroscopy unit is also repositioned so that it is
approximately 20° or 30° off of horizontal, as shown in
Fig 1A. This re-creates the patient’s preoperative cross-
table lateral radiograph (Figs 1B and 1C) and allows us
to monitor the amount of bony resection and to
compare it with our preoperatively planned resection.

Once the leg is repositioned, we proceed with estab-
lishing adequate visualization of the cam lesion. If the
cam lesion extends quite distally, this may necessitate
creation of a descending capsulotomy limb along the
femoral neck, producing a T-capsulotomy. This is per-
formed with a sharp surgical blade (Banana Knife;
Arthrex, Naples, FL) or by judicious use of a hip-specific
shaver (Stryker, San Jose, CA) and/or an ArthroCare
50° radiofrequency wand (Austin, TX). We attempt to
resect as little capsule as possible to facilitate capsular



FEMORAL NECK OSTEOPLASTY e23

Fig 3. Arthroscopic view of the right
femoral neck as viewed through the
anterolateral portal (A) before and
(B) after femoral neck osteoplasty.
(Asterisk, femoral neck; plus sign,
femoral head.)

repair of at least the descending limb of the capsu-
lotomy at the conclusion of the case.

Once we have established visualization, we use a hip-
specific, 5.5-mm round burr (Stryker) in reverse mode
to clear soft tissue and cartilage off of the cam lesion.
The shaver and ArthroCare wand can also be used. We
then proceed with bony resection in a systematic
manner. We use the burr in reverse mode in areas
where little resection is required and in forward mode,
which is more aggressive, in areas where large amounts
of resection are required or if the underlying bone is
sclerotic. We start medially and distally and then work
proximally and laterally. Often, we find that it is
easiest to define the edges of the lesion first with the
burr and then smooth away the remaining promi-
nence in the middle. If the lesion extends quite prox-
imally, the hip may need to be extended to ensure
complete resection.

Once the majority of the lesion has been resected by
working through the mid-anterior portal, we switch
portals so that we can work through the anterolateral
portal (Fig 2). This allows us to resect and shape the
more lateral aspect of the lesion. This working config-
uration, however, does place the retinacular vessels at
greater risk for iatrogenic damage, so we remain vigi-
lant of their position.

Lastly, we switch portals again and perform a final
shaping of the femoral neck, including a careful

Fig 4. Frog-leg lateral radiographic
images of the right hip (A) before
and (B) after femoral neck osteo-
plasty. The arrow points to the cam
lesion before resection and to the
area of bony resection thereafter.

beveling of the cartilage-bone junction, to create
a smooth concavity from what was initially a convexity
(Fig 3). We then fluoroscopically verity a complete
resection (Fig 4). We begin with a cross-table lateral
projection and then image at various degree intervals
while rotating the fluoroscopy unit into an ante-
roposterior projection. All images are scrutinized to
ensure that we have created a spherical femoral head
and an adequate head-neck offset. This completes the
femoral neck osteoplasty. If a T-capsulotomy has been
performed, the descending limb, at a minimum, is
repaired; closure of the transverse component remains
controversial. Table 1 reviews the key points in
arthroscopic femoral neck osteoplasty.

Discussion

Surgical treatment of FAI is effective. Recent
systematic reviews have shown overall improvements
in hip function scores and reductions in the severity of
symptoms at short-term and midterm follow-up.®"'
These outcomes have not been shown to differ signifi-
cantly based on technique (arthroscopic, mini-open, or
open).®'" When the treatment of typical anterior and
anterosuperior cam lesions is specifically considered,
the arthroscopic and open techniques are similar in that
clinical studies have shown equivalent decreases in the
extended-neck lateral alpha angle and improvement in
the head-neck offset'”; cadaveric studies have shown
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Table 1. Key Points for Arthroscopic Femoral Neck
Osteoplasty

Remain cognizant of the position of the superior retinacular vessels
throughout the case to prevent iatrogenic avascular necrosis of the
femoral head.

Use a T-capsulotomy to increase visualization, especially if the cam
lesion extends distally.

The majority of the resection is performed with the hip in a slightly
flexed, abducted, and internally rotated position.

The medial extent of the cam lesion can be accessed by slight external
rotation of the hip.

The lateral extent can be accessed by working through the
anterolateral portal.

The proximal extent can be accessed by placing the hip in full
extension.

Use fluoroscopy to guide the resection and to verify a complete
resection.

Repair the descending limb of the T-capsulotomy to avoid iatrogenic
instability of the hip.

equivalent bony resections in terms of volume, depth,
width, and overall arc of resection.'*'* However, Bedi
et al."? did find a significantly greater reduction in the
anteroposterior alpha angle when an open approach
was used in comparison to an arthroscopic approach.
They suggested, therefore, that posterosuperior lesions
might be more adequately addressed through an open
approach with surgical dislocation.

Arthroscopic surgery has many advantages in com-
parison to open surgery, including reduced hospital
admissions, decreased surgical morbidity, and a lower
major complication rate.'” Systematic reviews have
shown a major complication rate of up to 20% for open-
surgery and up to 5% for arthroscopic surgery.'®"’
Unique to open surgery are trochanteric osteotomy—
related complications, including nonunion and prominent
hardware; there is also a higher risk of osteonecrosis. >
Inherent to arthroscopy, however, are the risks of ab-
dominal compartment syndrome and traction-related
concerns, including neurapraxia of the sciatic, femoral,
perineal, pudendal, and lateral femoral cutaneous nerves;
pressure necrosis of the perineum; and anal and vaginal
tears.'”'® Overall, hip arthroscopy is regarded as “rela-
tively safe, with minimal risk for major perioperative
complications.”"’

The success of surgery for FAI is dependent on
adequate bony resection. On the femoral side, we
reason that re-creating a spherical femoral head and
restoring a normal femoral head-neck offset will ach-
ieve this goal; however, there is little evidence to
support this approach. Studies have shown that neither
the magnitude of correction of the alpha angle nor
correction of the alpha angle to less than 50° is corre-
lated with postoperative outcomes of pain, function, or
increases in range of motion.'”'® Although inadequate
resection risks continued impingement, resection of
greater than 30% of the femoral neck width risks
fracture,'” and overzealous proximal resection or poor

contouring of the head-neck junction risks disruption of
the labral seal.'® Therefore the ideal amount of bony
resection is a compromise and is dependent on surgeon
judgment.”’ This contributes to the learning curve
associated with hip arthroscopy and femoral neck
osteoplasty.

Femoral neck osteoplasty is an important component
of the surgical management of FAL This article and the
accompanying video have described our preferred
technique for the arthroscopic resection of femoral cam
lesions. Arthroscopic techniques, in comparison to open
techniques, have a lower major complication rate,
decreased morbidity, and equivalent patient outcomes
at short-term and midterm follow-up.
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