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Arthroscopic Treatment of Femoroacetabular Impingement

Thomas G. Sampson, M.D.

Summary: Femoroacetabular impingement (FAT) is condittion that oceurs commaonly
in young adults and middle age that causes hip pain felt mostly in the groin. X-rays
offen appear “normal™ to the untrained observer, however, on careful analysis an
anterior to lateral bump may be visualized at the head neck juncrion as an extension of
the physeal line.”® Reinhold Ganz with the Bern Hip Group have developed an
putstanding open technigue using a safe surgical dislocation of the hip to alleviare
FALZY An arthroscopic equivalent of the open technigue has been developed and
performed for 22 months and will be deseribad 2t The early results are favorable and
may be comparable to the open technigue. Key Words: Femoroacetabular impinge-
ment—Hip arthroscopy—Resection osteoplasty—Femoral head-neck reshaping—=Sur-

gical dislocation of the hip,

Hip pain in younger individuals has been associated
with abnormal morphology of the hip joint nsell. In
recent Limes, there’s been more attention paid to acetab-
ular and femoral morphology and its association with
femorcacetabular impingement (FAI) syndrome. 141621
FAI may reduce motion because of pain typically in

flexion and internal rotation.!® This is a result of the

impinging bump of femoral head neck bone either over-
loading the articular cartilage cavsing chondral injury or
delamination defects of the anterior acetabulum with
separation and tearing of the adjacent labrum. There are
2 ypes of FAIL 1) Cam impingement in which there is an
increase in the anteriolateral radius of the femoral head
mismalching with the radius of the acetabulum: and 2)
Pincer impingement in which there is a short offset
hetween the head and the neck allowing the neck to abut
against the rim of the acetabulum and labrum.=87.13.14
Think of pincer type being similar to a collar on a
modular femoral component abutting and deforming the
polyethylene cup causing carly wear and failure of a tolal
hip.! FAI may lead to early degenerative changes and
arthritis of the hip if untreated.®
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MATERIALS AND METHODS

A preliminary study showed that since November
2002 there have been 120 hips done on 118 patients by
this surgeon and 38 patients by my associate James M.
Glick. The longest follow-up was 221 months. Most
patients could not associate an injury to the omset of
symptoms. Length of symptoms to time of diagnosis
ranged from 3 months 1o 25 years. The age range was 14
to 73 years, however, the majority were in their 20°s to
3('s. Pain was mild and annoying in some, not interfer-
ing with activities of daily living and work, but made
sports impossible to do. Most had the worst pain sitting
and couldn’t tolerate long car rides, plane trips, or sitting
al a desk without taking breaks or slouching to avoid the
90° hip flexed position. Walking or even some running
was tolerated. Clicking or occasional popping was com-
mon felt in the anterior groin area. Severe acute pain and
locking up of the joinl was associated with large anterior
delamination defects of the acetabulum.

The physical examination showed most had no limp
and a negative Trendelenberg test. Range of motion
revealed some loss of internal rotation because of pain
that was normal under anesthesia. All had a positive
unpingement sign (pain with flexion and internal rota-
uen) and a small pop could be elicited at the point of
maximal pain whereas flexed hip is rolled from maximal
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internal rotation into extension. Resisted straight leg
raising was typicaily nonpainful.

X-ray Analysis

An AP pelvis and AP and frog-leg lateral were done to
look for abnormal morphology. A subtle w obvious
bump was seen on all at the head neck junction, and
some only on the neck. Some showed a retroverted
acetabulum with a figure 8 sign.™ All had good mainte-
nance of the joint space.

An magnetic resonance imaging (MRI) was done on
all with many having to be redone because of madequacy
of the first study. ArthroMRIs were also performed
especially if either no pathology was seen or if articular
defects were suspected. Labral separations [rom the an-
werior articular rim or tears were usually seen, and double
densities with contrast showed degenerative defects of
the articular cartilage or delamination defects. Many had
a herniation pit seen below the physeal scar at the
anterior and lateral junction 31819

Surgical Dislocation for FAIL

The Bern hip group developed a joint preserving
surgical approach to remove the offending bone by
reshaping the femoral head neck junction or the acetab-
ular rim, 2414172526 T do this safely, they studied the
blood supply to the femoral head and found if they
preserved the lateral o the epiphyseal branch of the
medial femoral circumflex artery, other capsular arteries
can be sacrificed without causing avascular necrosis.®
The procedure is done with the patient in the lateral
decubitus position through a lateral approach to the hip.
A trochanteric osteotomy (trochanteric flap) and an an-
terior dislocation of the hip allows for a 3607 view of the
head and neck and a good view into the acetabulum,
Labral tears maybe treated with partial resection or repair
and acetabular rim osteophytes are removed. The head
neck may be reshaped and contoured using osteolomies
(Figs. 1 and 2).14

Postoperatively, patients are kept on 2 crutches, non-
weight bearing until the trochanteric osteotomy has
healed at about 6 weeks,

The goal was to eliminate pain and the pathologic
cause of early degenerative joint disease. They studied
19 patients with a mean age of 36 years old1-32 fol-
low-up for an average of 4.7 years {(4-5.2 years). They
found good results in 14 out of 19 and no OSlEONECrosis.
They concluded that the surgical dislocation with correc-
tion of FAI yielded zood resulis in patients with early
degenerative changes not exceeding arade 1. Tt wasn’t
heneficial to those with advanced degenerative changes
or extensive articular cartilage damage.®
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FIG. 1. The drawing shows the exposure with a surgical dislocation
allowing full access to the femoral head and aeetabulum. Drawings
reproduced from Lavigne e al. ™+

Reinhold Gang was of the opinion that the arthroscope
may be used for debridement or for labral tears, however,
access 1o the underlying causes ol hip impingement was
technically challenging il not impossible.™

It was for that reason, as well as our experience al
accessing difficult areas of the hip to remove osteophytes
and treat labral tears that we were challenged to create an
arthroscopic equivalent o the surgical hip dislocation
procedure. It was evident that most of the resection
osteoplasty of the femoral head neck junction was done
from the mid lateral to anterior and medially** It was
also evident that an experienced surgeon resected the
appropriate amount of bone on the first try.® It was rare
to remove more bone after checking head neck clearance
by flexing the hip during the procedure. From that, it was
felt that a 360° view of the femoral head neck junction
was not entirely necessary. Most of the boney excres-
cence in FAT is anterior extending lateral. Likewise, most
of the acetabular lesions and the exostoses occurred
anterior. In addition, most of the labral lesions associated
with impingement and the chondral defects of the ace-
tabulum occurred anteriorly with a few extending poste-
riorly.

Technique of Arthroscopic Treatment of the FAI
The patient is placed in a lateral decubitus position and
set up identical to the “lateral approach” (Fig. 3).y-t1-5
This may be done in the supine position as well. A
standard distractor is used, and the peroneal post should
be at least 9 cm in diameter. The peroneal post is placed
eccentrically toward the operated hip to reduce the
chance of a pudental nerve palsy® The c-arm fluore-
scope is brought in under the table, providing a good
anterior 1o posterior your view orthogonal view (Fig. 4).
After the leg is set up in the traction device, the hip is
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fluoroscoped looking for the minimal offset or flattening
of the femoral head neck junction or a lateral bony
excrescence. It may appear as a pistol grip deformity.!?
Typically, this is best seen on an AP fluoroscopic image
with the hip in maximal external rotation, which rotates
the anterior aspect of the femoral head into the field-of-
VIEW

Three standard portals will be used: the posterolateral,
anterolateral, and anterior portals.

With adequate distractuon, the hip joint is decom
pressed with a large spinal needle allowing room air to
break the suction seal. Using a cannulated system the
arthroscope is first introduced in the posterolateral portal
with a 30% arthroscope. The anterolateral portal is then

5 | Asresiinishoiogint

FIG. 3. Room set up. Mote the surgeon stands antenior 10 the pariens
and the c-arms, brovght under the patient
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FIG, 2. Resection osteoplasty of the femoral head
neck junction {A) before and (B) after. recreating the
normal contour.™

created under direct vision and the hip is first viewed
under air followed by fluid.

The hip joint is swept with the arthroscope in the
standard fashion. Typical findings in patients with FAI
show fraying or tearing of the labrum anteriorly and
laterally. There may be anterior acetabular articular car-
tilage damage from grade | to 4 and occasionally ex-
tending from mid lateral to posterior. Prebing will un
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FIG. 4. Orhozonal C-arm fluoroscopic view of a nght hip with the
eg o external roraEtion.
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FIG. 5. Probing a delamination defect of the acetabular articulas

cartilage in a right hip.

cover delamination defects hiding under normal
appearing cartilage (Fig. 3).

Labral lesions are debrided with a shaver or a radio-
thermal device and the articular cartilage is debrided or
smoothed. Delamination defects that are encountered
must be debrided back to stable cartilage (Fig. 6A,B).
The wse of microfracture or picks has been done 1o
stimulate cartilage production. Notch osteophyles are
remmoved with a burr and curettes.

The traction is let down completely while the hip is
kept in extension with typical traction times from 12 to
30 minutes, The scope is then placed in the anterolateral
portal on the capsule, checked for position with the
C-arm and with the trochar the muscle is separated Irom
the capsule {(Fig. 7). The anterior portal is then created
The remaining portion of the surgery 1s done outside the
joint while viewing the capsule. The poiential space
between the muscle and capsule is developed by bringing
the shaver to the tip of the arthroscope at the peak of the
bump. While under direct vision, the sweeping motion
will separate the planes and a workable space is devel-
aped,

An anterior capsulectomy is then done with a series of

instruments, including a cutting radiothermal device,
Beaver blade and the motorized shaver. During this
process the foot is maintained in maximal extra rotation
[0 position important retinacular vessels posterior and
away from the capsulectomy (Fig. 8). Imually, the pro-
cedure was tried using 3 standard portals with the hip in
traction and the capsule lefl intact. We noticed that the
majority of the procedure could be done without any
traction if the hip was placed in some flexion to open up
the capsule, for better viewing, Because of some diffi-

FIG. 6. A voung professional bull rider with right sided cam im.
pingement. (A} Arthroscopic view from the anterolateral portal iflus-
trates an element of articular delaminaticn and (B) it being debrided
from the posterolateral portal.

culties with exposure we settled on an anterior capsulec
tomy for the best exposure. On | patient, a follow-up
MRI showed a brilliant capsular healing response within
6 weeks. There were no problems of instability from the
partial capsulectomy.

After exposure of the entire bony bump or osteophyte
is accomplished, often a cleft or demarcation at the
osseous cartilaginous junction Lo the femoral head neck
junction and the base of the neck is seen (Fig. 9). The
capsule may be retracted with a probe to view the
external portion of the labrum. The bumpy bone has an
appearance of areas of erosion mixed with erythematous
orayish irregular surfaces. It neither looks hike normal
bone, cartilage, or periosteum.

Technigues in Orbopaedics™, Vel 20, Ne 1. 2005
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FItz. 7. {A-C) A voung professional bronco nder with left sided cam
impingement lateral Muoroscopic view demonstrates the probe and

SLLG.

The resection osteoplasty 1s done with a 4.0 mm or 5.5
mm unhooded round burr. The area of resection is first
outlined and then contoured between the outlines. The

FIG. 8. {A.B) Capsulectomy: Exposure is obtained from the anterior
medial o the anteror lateral femocal seck. Upper left shows the shaver
ontside the left hip capsule with the scope in the anterior portal and the
shaver in the anterclateral ponal. The upper right is a flusroscopic view
of the shaver and the hip is in maximel external rotanon. The hottom
left shows a probe at the clef between normal head cartilage and the
avperemic boney bump. The bottom mxht 5 2 view oo the medial
peripheral space.
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FIG:. 9. Shows a cleft (arrow) between the normal articular and
abnormal excrescence cartilage n this left hip viewed through the
anterior portal

scope and burr are moved between portals to get a
J-dimensional view. Throughout the procedure, several
X-rays are laken using the fluoroscope to ensure that
adequate contouring is done and enough bone 18 resected
(Fig. 10A—C). The convex shape of the excrescence is
sculpted to a concave shape circumventially from antero-
lateral 1o anteromedial (Frg. 11AB).

Finally, the leg is detached from the traction device
and put through a range of motion with direct viewing
from the arthroscope, to document clearance at the head/
neck junction and the acelabular rim.

If there is an acetabular nm osteophyte, this may be
resected in the same fashion behind the intact labrum.
Occasionally, the labrum must be excised. To date we
have not detached the labrum to remove a rim osteophyte
and then done a labral repair.

Postoperatively, the patients are placed on 2 crutches
for protected weight bearing and fall prevention. They
are allowed 1o shower the next day and come ofl crutches
from 2 o 4 weeks when they feel they are stable. They
are instructed (o not engage in any sporting activities or
excessive activities for | month. They may begin range
of motion exercises such as the uvse of the staticnary
bicycle or swimming. At 1 month, the activity level is
increased and physical therapy is used if their range of
motion is poor. By 3 months all restrictions are removed.

RESULTS

Since November 2002, 120 patients by this surgeon
and 38 by my associate James M. Glick had undergone
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Femoral

FIC. 10, Resection osteoplasty (A) outlining and culting the trough
on a right femoral head neck junction near the articular margin and (B)
continuing the lateral then inferior cuts followed by contouring and
shaping between the outlines with an arthroscopic burr looking through
the anterolareral portal. The 4.0 mm burr comes through the anterior

portal.

FIG. 11. AP flusroscopic images sowing {A) preresection osico-
plasty and (B} postresecrion in this nght tup

arthroscopic treatment for FAL Our preliminary ExXperi-
ence has been that nearly all patients had elimination of
their impingement sign {pain on internal rotation and
flexion of the hip) and were quite happy with their
results, Three patuents wenl on 10 have total joint replace-
ments. The poorer results seemed Lo cormelate with the
amount of damage to the articular surlaces seen al
arthroscopy many times undetected by imaging studies,
The greater damage (= grade 3 chondromalacia or del-
amination defects) resulted in poorer oulcomes and/or
longer recovery time. We found in the majorily 305 of
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pain was gone from 6 weeks o 3 months, 75% by 5
months and 95% by 1 vear. The early results seem (o be
similar to those reportad in the open dislocation proce-
dure and patients werz o1 their crutches within 2 to 4
weeks.

One patient suffer=2 a pathologic fracture, which was
nondisplaced and required a closed pinning. There were
no other complications.

CONCLUSION

FAI occurs in late adolescents and young adults and
may be a precursor to early hip arthrits.

Reinhold Ganz and has Bern Hip Group and Jeft Mast
have made significant contributions to our understanding
of FAL They have demonstrated that its early comrection
mayv alleviale pain and prevent the progression of arthri-
tis of the hip.

An arthroscopic equivalent to the open surgical dislo-
cation has been presented. Our experience has shown it
can be done safely and effectively with favorable early
results. Patients are off crutches quickly and no hardware
is left behind as with the trochanteric osteotomy done in the

open procedure. Only after a thorough study will we be able
1o compare the long-term outcome with those of the open
procedure, however, the early results are very favorable
and the less invasive procedure is more desirable.
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