Hip Arthroscopy for Challenging Deformities: Posterior Cam
Decompression
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Abstract: Since the classic description of cam femoroacetabular impingement occurring in the anterolateral quadrant of
the proximal femur, there has been growing evidence of cam impingement extending outside of this region. Although
anteromedial cam decompression may be performed, posterior cam decompression is at higher theoretic risk of vascular
embarrassment with osteonecrosis and/or tensile failure with fracture, leading some investigators to believe that these
major deformities require open surgical correction. We present a less invasive method of arthroscopic posterior cam
decompression using the modified midanterior portal while avoiding the posterolateral vasculature of the proximal femur.

Carn femoroacetabular impingement (FAI) is rec-
ognized as a common cause of painful disability
and osteoarthrosis, often in young active patients. The
pathomechanism involves chondrolabral damage from
mechanical abutment of the proximal femur with
the acetabular rim. Arthroscopic treatment of pincer
and cam FAI has been successfully performed with
outcomes and safety comparing favorably with those of
open and mini-open methods.'2

Cam FAI was classically described as a bump or decre-
ment in offset at the anterolateral quadrant of the
femoral head-neck region. Recent evidence suggests that
the cam deformity may extend outside of this region with
premature anteromedial abutment.>> Anteromedial
femoroplasty of the anteromedial “critical corner” may
improve blocked internal rotation of the flexed hip.°
However, femoroplasty for cam decompression posterior
to the mid-coronal plane of the proximal femur may
cause iatrogenic damage to the primary vascular supply
to the femoral head. A subsynovial retinacular leash of
vessels originates from the ascending branch of the
medial femoral circumflex artery. A practical land-
mark demarcating its anterior-most extent is the lateral
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synovial fold. A vascular safe zone has been described
anterior to the mid-coronal plane of the superior femoral
neck with a recommendation to avoid crossing this
threshold during femoroplasty.”

The typical cam deformity involves the anterior aspect
of the proximal femur and is visualized on a variety of
lateral-projection radiographs with varying degrees of
detection.®'" The classic pistol-grip deformity was
described on the anteroposterior (AP) projection (Fig 1)
and implies not only superior involvement but also
varying amounts of cam morphology posterior to the
mid-coronal plane. Posterior cam FAI may cause pain
during activities such as sitting with the hips in a figure-of-
4 position or during the frog kick used for the breaststroke
and may be detected on flexion—abduction—external
rotation (FABER) or hyperextension—external rotation
testing'” in static or dynamic mode. It may be nicely
assessed with 3-dimensional computed tomographic
imaging'® (Fig 2). Failure to sufficiently address residual
impingement is the leading reason for revision hip
arthroscopy.'*'> Our early experience with cam decom-
pression showed minimal if any radiographic improve-
ment on the AP view because we were not sufficiently
resecting the superior or posterosuperior regions of the
proximal femur. We noted patients with improved hip
internal rotation but little if any improvement in painful
external rotation on FABER testing.

It has been suggested that patients with severe defor-
mities such as posterior cam FAI are best treated with
open surgical dislocation rather than hip arthroscopy.'®
The presumption has been better relative visualization
and osteoplasty of the posterosuperior femoral head-
neck region to perform sufficient and safe femoroplasty,
minimizing the risks of femoral head osteonecrosis or
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Fig 1. Detail of preoperative AP pelvis radiograph of a 30-
year-old man with symptomatic FAIL. One should note the
pistol-grip convex deformity (blue line), as well as the ischial
spine sign and cephalad crossover sign indicative of focal
pincer FAI from acetabular retroversion.

femoral neck fracture. Indeed, the presence of a pistol-
grip deformity seen on an AP radiograph has been
considered an indication for open surgical dislocation of
the hip rather than hip arthroscopy. Other investigators
have suggested the need for a posterolateral portal to
perform this procedure; however, the proximity of this
portal to the sciatic nerve has been shown.'” We have
been performing arthroscopic posterior cam decom-
pression using the modified midanterior portal and

Fig 2. Three-dimensional reconstructed computed tomo-
graphicimage showing the extension of the cam deformity into
the posterosuperior region (blue outline) and perforating
holes, which may represent where the posterolateral retinac-
ular vessels enter the femoral head-neck junction (arrows).
Some of the deformity is “covered” by the acetabular rim.
The inset shows the CT orientation for 3-dimensional recon-
structed image. (A, anterior; 1, left; p, posterior; 1, right.)

demonstrate this procedure with key steps in this tech-
nical note.

Technical Note

Supine dual-portal hip arthroscopy is performed with
a 70° arthroscope in the anterolateral viewing portal
and instrumentation in the modified midanterior
working portal (MMAP).'®'® The setup includes stan-
dardizing the pelvis to a vertical C-arm device using the
fluoroscopic templating technique,?® which we have
found helpful for pincer and cam osteoplasties.
An arthroscopic pump is used with pressures around
50 mm Hg with hypotensive general anesthesia. The
operative hip is placed in 10° of flexion, 20° of abduc-
tion (with a padded groin post toward the operative
hip), and typically about 30° to 40° of internal rotation
(varying with femoral version, bony architecture, and/
or capsuloligamentous laxity or restraint). This inter-
nally rotated starting position aids access to the anterior
central compartment and facilitates posterior femo-
roplasty by bringing the posterosuperior head-neck
junction into the arthroscopic field of view.

After hip distraction, interportal capsulotomy is per-
formed. Relatively more capsule is resected when calcific
metaplasia is detected and/or in cases of global pincer
and cam FAI Minimal capsulectomy is performed in
patients with acetabular dysplasia, severe femoral
anteversion, and/or hyperlaxity. If indicated, arthros-
copic acetabuloplasty and labral refixation or recon-
struction is performed. Traction of the operative hip and
counter-distraction are released. The hip is maintained in
relative extension (10° of flexion), and the junction
between the normal femoral head articular cartilage and
cartilage overlying the cam deformity is demarcated
under arthroscopic and fluoroscopic guidance. An initial
outline of the planned cam resection is “drawn” with
a radiofrequency probe. Posterior femoroplasty begins
with the burr in the MMAP. The posterolateral retinac-
ular vessels (Fig 3) are visualized before arthroscopic
posterior femoroplasty to avoid inadvertent damage.
A 5.5-mm round or flat-top burr (Flat Top burr; Smith &
Nephew, Andover, MA) is then used beginning at the
superior head-neck junction with care taken to remain
proximal to the posterolateral vessels (Fig 4). The initial
hip internal rotation and relative extension aid arthros-
copic exposure of the superior (and posterosuperior)
femoral head-neck junction. Transient reapplication of
hip traction (without counter-distraction) is occasionally
performed to improve access to the proximal extent of
the femoroplasty if it is “covered” by the acetabular rim.
Once superior femoroplasty is completed, we perform
posterior cam resection, taking advantage of the lowered
“floor” of the femoral head-neck junction to improve
arthroscopic visualization. Staying proximal to the
posterolateral extraosseous vasculature, the surgeon
completes the arthroscopic posterior femoroplasty
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Fig 3. Supine arthroscopic view of patient’s right hip viewed
from anterolateral portal with a 70° arthroscope directed
posteriorly, showing posterolateral retinacular vessels (arrow)
and adjacent zona orbicularis (ZO). The femoral head (FH)
region is shown for reference.

(Fig 5), taking care to avoid unnecessary stress risers that
could excessively weaken the tensile side of the proximal
femur or excessive bone resection that might compro-
mise in vivo labral fluid seal function. Table 1 lists the
key points of the arthroscopic posterior femoroplasty
procedure.

hip scope

Fig 4. Supine arthroscopic view after arthroscopic postero-
lateral (PL) femoroplasty has been “blended” with subsequent
anterolateral (AL) and anteromedial femoroplasties for
complete cam decompression. One should note the posterior
cam resection well beyond the virtual threshold (gray line) of
the vascular safe zone and the proximal location of the fem-
oroplasty relative to the posterolateral vasculature (asterisk).
(FH, femoral head.)

Fig 5. Supine arthroscopic view with 70° arthroscope aimed
posteriorly showing area of posterior cam decompression
(PL), femoral head (FH) and neck (FN), and posterolateral
labrum (L), which has undergone refixation.

Anterolateral and, if needed, anteromedial femo-
roplasty is then seamlessly performed in an incremental
manner in mid flexion with increasing amounts
of external rotation, with intermittent arthroscopic
dynamic examinations. We desire 120° of hip flexion;
30° or, preferably, 40° of flexed hip internal rotation; and
unobstructed figure-of-4 or FABER testing. Optimal
arthroscopic visualization during dynamic testing and
incremental femoroplasty is facilitated by fine-tuning
the suction outflow level on the adjacent burr. Further
burr resection is readily performed until impingement-
free motion is confirmed. The arthroscopic lens is then
aimed posteriorly to assess eradication of poster-
osuperior impingement, and AP fluoroscopic views in
neutral and internal rotation (with the lesser trochanter
in profile) are obtained for confirmation. Video 1 high-
lights key principles and technical pearls and pitfalls of
arthroscopic posterior cam decompression.

Discussion

Posterior (or perhaps more accurately posterosuperior)
femoroplasty may be performed with arthroscopic
techniques while avoiding the extraosseous posterolat-
eral retinacular vessels supplying the femoral head. Our
technique is efficient and adds perhaps 10 minutes to our
surgery time. The MMAP enables a seamless transition
from central-compartment to peripheral-compartment
surgery without interportal exchange of the arthroscope
or instruments. Maintaining the hip in the original setup
position simplifies an inherently challenging procedure.
Relative hip extension (10° of flexion) rather than the
typical mid-flexed position facilitates visualization of the
superior femoral head-neck junction and permits
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Table 1. Keys to Arthroscopic Posterior Femoroplasty

Step

Rationale

Perform central-compartment diagnostics
Perform any indicated acetabuloplasty

Begin femoroplasty without traction with hip
in relative extension and internal rotation

Visualize posterolateral vessels

Begin with superior femoroplasty

Perform proximal posterosuperior femoroplasty
Add transient hip distraction (optional)
Seamless progression to anterior femoroplasty

Obtain fluoroscopic confirmation on AP view
with neutral and internal hip rotation

Arthroscopy confirms whether posterior acetabular chondrolabral pathology is present.

Reduction of coexisting acetabular overcoverage aids proximal femoroplasty of
posterosuperior femoral head-neck junction.

This hip position brings posterosuperior femoral head-neck junction into arthroscopic
field of view.

latrogenic direct damage to main vascular supply to femoral head is avoided.

Better arthroscopic visualization is enabled as the “floor” of superior bony resection is
lowered for subsequent improved posterior femoroplasty.

Tatrogenic direct damage to main vascular supply to femoral head is avoided.

Transient hip distraction can be added if more proximal cam decompression is needed.

Stress risers are minimized as femoroplasty continues into anterolateral and possibly
anteromedial regions for complete cam decompression with progressive hip flexion
and external rotation.

Arthroscopic confirmation of sufficient posterosuperior cam decompression is
facilitated.

the safe reapplication of hip distraction if needed. Sciatic
palsy is more likely with traction applied to the mid-
flexed hip. Hip internal rotation, likewise maintained,
enables visualization and controlled osteoplasty of the
posterosuperior quadrant and avoids external rotation,
which may compromise blood flow to the femoral head
during open surgical dislocation.!

Although the adequacy (or inadequacy) of poster-
osuperior cam decompression may be assessed with
postoperative 3-dimensional computed tomographic
reconstructions, we typically use standard postoperative
radiographs. On an AP projection, a gradual concavity
at the superior femoral head-neck junction (Fig 6)
should replace the preoperative pistol-grip convexity.

We are not aware of any reported instances of
osteonecrosis from documented direct damage to the
retinacular vessels from open, mini-open, or arthros-
copic femoroplasty. Theoretically, osteonecrosis after
hip arthroscopy may result from traction on vessels
supplying the femoral head, direct injury to such vessels
during portal entrance, raised intra-articular pressure,
prolonged operating time, and damage to vessels during
bony resection or osteochondroplasty for FAI Isolated
case reports of osteonecrosis after hip arthroscopy have
been reported in non-femoroplasty cases and have been
attributed to vascular compromise from traction®*%*
and/or excessive intra-articular fluid pressure.** Recent
anatomic studies suggest variable contribution to
femoral head vascularity from the inferior gluteal
artery.””> Along with typically 2 to 4 posterolateral ret-
inacular vessels and possible collateral circulation, the
femoral head may be somewhat “protected” from
vascular insult. However, we emphasize the need to
respect the extraosseous posterolateral vasculature,
performing posterior cam resection only when deemed
necessary and remaining proximal to these vessels in
such instances. The visualization of pulsatile bleeding
from a single retinacular vessel should prompt the
immediate cessation of any further posterior cam

decompression regardless of approach, and one should
stay proximal to any visualized vascular foramina.?®
One may reasonably question whether any gain in
posterior cam decompression is worth the potential risk
of osteonecrosis (whether performed in an open manner
or arthroscopically). Further clinical investigation is
required to answer this. However, we believe that the
arthroscopic visualization of the posterolateral vessels
with subsequent posterior femoroplasty proximal to
these vessels is a less invasive option to open surgical
dislocation of the hip, eliminating the risk of trochanteric
nonunion or the more common need for postoperative
hardware removal. We do not believe that direct open
visualization offers an advantage over controlled

Fig 6. Detail of postoperative AP pelvis radiograph showing
the area of posterosuperior cam decompression (concave part
of blue line) that would not be seen with femoroplasty
remaining anterior to the mid-coronal plane. One should also
note the presence of some acetabular rim reduction.
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arthroscopic femoroplasty because the resection is in the
same region and more distal resection is not gained with
the former method because of the same limiting vascular
anatomy. However, we believe that this arthroscopic
equivalent should be performed by surgeons with
significant experience in arthroscopic anterior cam
decompression. The avoidance of direct damage to the
posterolateral vasculature may not ensure the preven-
tion of osteonecrosis; excessive traction time and force?’
and excessive arthroscopic fluid pressures must also be
avoided.

No longer is the pistol-grip deformity an obligatory
indication for open surgical hip dislocation. Posterior
cam decompression through controlled arthroscopic
femoroplasty of the posterosuperior femoral head-neck
junction is a challenging but feasible procedure. The
key is to remain proximal to the posterolateral reti-
nacular vessels regardless of the preferred method.
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