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Abstract

Femoroacetabular impingement is one of the
causes of hip pain leading to acetabular labral
tears and cartilage damage via mechanical
overload that may lead to the development of
early osteoarthritis. Recently, other causes of
impingement have been described that may be
associated with the painful nonarthritic hip.
Anterior inferior iliac spine (AIIS)/subspine
impingement is caused by abnormal contact
between the AIIS and proximal femur with
straight hip flexion. Recently, a classification
system of the AIIS morphology has been pro-
posed which may provide valuable information
for the preoperative surgical plan. Radiographs,
magnetic resonance imaging, ultrasound, or
computed tomography may help to better eluci-
date the problem and differentiate between
intra- and extra-articular pathology. The ratio-
nale of arthroscopic subspine decompression
procedure has been supported recently
demonstrating favorable results. Complex AIIS
morphologies combined with significant intra-
articular pathology can make the arthroscopic
procedure challenging. Since long-term out-
comes of arthroscopic subspine decompression
are still forthcoming, safety should be the first
priority. This can be accomplished by following
specific principles such as detailed preoperative
planning by utilizing advanced imaging modal-
ities, avoidance of long traction times, and fluo-
roscopic imaging intraoperatively to assure
adequate and accurate AIIS and cam resection.
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Introduction

Hip pain and dysfunction in a nonarthritic joint
have typically been associated with two distinct
mechanical types of femoroacetabular impinge-
ment (FAI) [1]. Cam impingement can also be
described as an inclusion type of injury [1-3],
where a bony deformity at the femoral head—neck
junction enters the joint with hip flexion
[3-5]. Pincer impingement — also known as an
impaction type of injury [1-3] — occurs as a result
of focal or global acetabular overcoverage, caus-
ing the neck, head—neck junction, or femoral head
to impact the acetabular rim, with hip flexion
[1, 6-8]; symptomatic patients most commonly
have features of both types of FAI [9-13].

Furthermore, nonarthritic hip joint pain has
been associated either with dynamic factors
resulting in abnormal contact between the femoral
head and acetabular rim when the hip is in motion
or with static overload stresses related to
undercoverage of the femoral head in the axially
loaded position [14]. Mechanical factors related to
dynamic impingement include variations in anat-
omy such as the cam deformity [1, 11, 15, 16],
lack of head—neck offset [15], increased
acetabular depth or protrusio deformity [17, 18],
acetabular retroversion [1, 19-22], and, at the
extremes of this spectrum, slipped capital femoral
epiphysis (SCFE) [2, 3] and the sequelae of child-
hood Perthes’ disease [23]. Recently, a newly
recognized cause of pincer-/impaction-type
impingement has been described, presenting as
an extra-articular form of FAI and occurs when a
prominent anterior—inferior iliac spine (AIIS) or
subspine region impinges against the anterior or
inferior/medial part of the femoral neck in straight
hip flexion to over 90° (subspine impingement)
[6-8].

Rectus femoris AIIS avulsion injuries leading
to a deformity of the AIIS have been described as
the most common cause of these AIIS deformi-
ties [24-26] and specifically between the ages of
13 and 23 years, when the ratio of muscle to
physeal strength is greatest [24, 25, 27, 28]. Rec-
tus femoris anatomy and relevant biomechanics
may elucidate the pathomechanics of this type of
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injuries. It is fusiform in shape; its superficial
fibers are arranged in a bipenniform manner,
whereas the deep fibers run straight down to the
deep aponeurosis. It arises by two tendons: one,
the anterior or straight, from the AIIS and the
other, the posterior or reflected, from a groove
above the rim of the acetabulum [29]. A recently
published cadaveric study by Hapa et al. [30]
showed that the direct head of the rectus tendon
has a broad insertion on the AIIS; in 11 male
cadaveric hips, the mean proximal-distal and
medial-lateral distances for the rectus origin
footprint were 2.2 + 0.1 cm (range, 2.1-2.4 cm)
and 1.6 + 0.3 cm (range, 1.2-2.3 cm), respec-
tively. In addition, on the clock face, the lateral
margin (1 o’clock to 1:30 position) and medial
margin (2 o’clock to 2:30 position) of the AIIS
and the indirect head of the rectus (12 o’clock)
were consistent for all specimens. Authors found
that the AIIS typically extended further anterior
and inferomedial than the rectus footprint, leav-
ing a typical bare area devoid of tendon in this
region. This footprint anatomy may have signif-
icant clinical relevance, in cases of symptomatic
AIIS impingement, regarding the safe extent
of subspine decompression with respect to
maintaining the integrity of the origin of the
direct head of the rectus femoris tendon [30].
These two tendons unite at an acute angle and
spread into an aponeurosis which is prolonged
downward on the anterior surface of the muscle;
from this aponeurosis, the muscular fibers arise.
Rectus femoris is innervated by two branches of
the femoral nerve with fibers from L3 and L4. Its
function is to extend the knee by lifting the lower
leg. Because of the biarticular nature of rectus
femoris, the associated passive insufficiency may
explain the predisposition of specific sports,
requiring repetitive kicking or sprinting (i.e., soc-
cer, football, and basketball), to avulsion inju-
ries; rectus femoris may not be able to stretch
out enough to allow knee flexion while the hip
is in extension. Recently, a potentially develop-
mental — rather than an avulsion-type injury —
form of AIIS deformity and subsequent subspine
impingement was described and was associated
with acetabular retroversion and may in fact be
the most prevalent form of subspine
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Fig. 1 CT AP view of type I AIIS variant in a left hip.
There is a smooth ilium wall between the caudad level of
the AIIS and the acetabular rim

impingement [6]. The relevant three-dimensional
(3D) CT reconstruction views revealed a low-set
AIIS with smooth and rounded borders extending
to the level of the acetabular rim [6], as opposed
to the spiky-spur appearance of the AIIS
observed in another series [8].

In order to delineate these distinct etiologies
contributing to AIIS impingement, a specific clas-
sification system has been proposed lately
attempting to define indications and facilitate the
surgical decision-making when managing this
clinical entity [7]. Three-dimensional CT recon-
structions of 53 hips (53 patients) with symptom-
atic FAI were evaluated [7] defining three
morphological AIIS variants: type I when there
was a smooth ilium wall between the AIIS and the
acetabular rim, characterized by the lack of con-
tribution from the AIIS to hip impingement
(Fig. 1); type II when the AIIS extended to the
level of the rim (Fig. 2); and type III when the
AIIS extended distally to the acetabular rim
(Fig. 3). Type 11, and to a lesser extent type II
variants, contributed to FAI, documented by the
limitation in flexion and internal rotation and the
bone contact seen between the AIIS and the fem-
oral neck at terminal hip positions. In both type II
and III cases, the AIIS may be considered and
consequently has to be critically assessed as a
potential contributor to hip impingement [7].
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Fig. 2 CT AP view of type II AIIS variant in a left hip.
Bony prominences (black arrow) are present on the ilium
wall extending from the caudad area of the AIIS to the
acetabular rim

Fig. 3 CT AP view of type III AIIS variant in a left hip.
The AIIS (white arrow) extends distally to the
anterosuperior acetabular rim, characterized by a down-
ward “spur appearance”

Systematic Approach to the Evaluation
and Surgical Treatment

A systematic approach for each patient who presents
with symptomatic FAI and possible subspine
impingement should include combined information
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of a detailed history, an anatomically based clinical
examination, and the interpretation of clinically rel-
evant findings of all available imaging modalities.
These diagnostic tools will enable the clinician to
successfully make a “four-layered” — osteochondral,
inert, contractile, and neuromechanical layer — diag-
nosis, which is essential to formulate a safe and
successful treatment plan [31-33].

Clinical Presentation

The clinical presentation in patients with subspine
impingement includes tenderness to palpation
over the AIIS that recreates typical pain and ante-
rior hip or groin pain with straight or prolonged
hip flexion [34]. On physical examination, hip
flexion range of motion is limited. Partial pain
relief and persistent hip flexion limitations after
intra-articular anesthetic hip injection may be
observed [6]. This may be explained by the fact
the AIIS deformity may not have been the single
cause for the preoperative symptoms since studies
have shown the concomitant presence of abnor-
mal cam morphology [35]. Furthermore, cam
lesions may have contributed to anterior impinge-
ment against the AIIS, consistent with recent stud-
ies that showed that impingement in such cases,
when the hip was flexed to greater than 90°,
occurred between the AIIS prominence and the
anterior aspect of the femoral neck [6-8, 36]. In
the presence of intra-articular FAI, the minimal
relief of groin and/or anterior pain during straight
hip flexion after intra-articular injection of a local
anesthetic implies the coexistence of extra-
articular subspine impingement [37]. Such cases
combining both intra- and extra-articular defor-
mity/impingement underscore the significant
advantage of using the arthroscopic approach to
decompress an abnormal AIIS, which enables the
surgeon to address simultaneously all potential
intra- and extra-articular sources of hip pathology.

Imaging Modalities

Radiographs may reveal calcification within the
direct or indirect head of the rectus femoris origin,

-

Fig. 4 AP view of the pelvis demonstrating calcification
of the rectus femoris origin (arrow) in the left hip in an
athlete with a history of chronic avulsion of the direct head
of the rectus femoris that was treated nonoperatively

evidence of prior AIIS avulsion injury (Fig. 4), a
prominent AIIS deformity, extending to the level
of or caudad to the level of the anterior—superior
acetabular rim (on AP view of the pelvis and
lateral view of the femur), excessive anterior and
distal extension of AIIS viewed on false-profile
view, crossover sign with increased anterior ace-
tabular rim sclerosis (on AP view of the pelvis),
and impingement cysts located at the distal femo-
ral neck (Fig. 5) [6-8, 38]. Impingement cysts in
AlIS/subspine impingement are located more dis-
tal on the femoral neck than typically seen with
FAI impingement [6—8, 39]. The 3D computed
tomography (CT) images are invaluable tool for
preoperative assessment [6—8]. The 3D surface
rendering computed tomography images could
delineate the shape and deformity of the AIIS
facilitating the classification and consequently
generating the appropriate for each patient surgi-
cal plan. They could provide the clinician with the
specific location of osseous impingement and the
unique pattern of FAI impingement in each patient
(Figs. 1, 2, 3, 6, and 7a, b). Magnetic resonance
imaging (MRI) may also demonstrate abnormali-
ties of the AIIS or subspine area. This area should
always be evaluated on hip MR examinations in
addition to the cartilage, labrum, capsule, and
periarticular soft tissues such as tendons, muscles,
and bursae (Fig. 8) [34]. Except for radiography,
CT, and MRI, advanced dynamic imaging
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Fig. 5 Lateral view of the left hip of a patient with a
history of chronic avulsion of the direct head of the rectus
femoris. Prominent AIIS (arrow) extending caudad to the
level of the anterosuperior acetabular rim, and herniation
pits (dotted arrow) at the distal femoral neck confirm the
presence of subspine impingement

modalities such as dynamic ultrasonography and
three-dimensional dynamic imaging analysis
could facilitate the assessment of subspine
impingement. A CT-based, dynamic computer
model software program (A2 Surgical, Saint-
Pierred’Allevard, France) [6-8, 40] allows the
execution of motion paths that may be unique
for each painful hip. Reproduction of zones of
proximal femoral and prominent AIIS and/or ace-
tabular bone-to-bone contact, via straight flexion
beyond 90°, offers great insights for preoperative
planning and could tailor the appropriate treat-
ment of each patient (Fig. 9a, b) [41].

Treatment: Arthroscopic Approach

Decompression of a symptomatic AIIS promi-
nence was described in the past, through the
Smith-Petersen approach, either as a single proce-
dure [24] or after arthroscopic exploration of the
joint [36], but recently, the concept of arthro-
scopic decompression has been popularized in
several studies demonstrating satisfactory short-
term results [6—8, 30]. The rationale of arthro-
scopic decompression of prominent AIIS is
supported by short-term outcomes series showing
improvement in hip function and ROM [8]. This

Fig. 6 CT sagittal view of a left hip (same patient with
Figs. 4 and 5) showing the distal and anterior extension of
the AIIS and the associated impingement cysts (arrow) at
the distal femoral neck

type of extra-articular arthroscopic procedure
appears to be safe given that no associated com-
plications have been reported. Despite the proxi-
mal and possible medial dissection of the capsule,
no cases of fluid extravasation into the abdomen
or retroperitoneum were observed. Furthermore,
no cases of postoperative hip flexion weakness,
complete detachment of the direct head of rectus
femoris insertion from the AIIS, or formation of
heterotopic  ossification (HO) have been
described. The concept of arthroscopic subspine
decompression in AIIS variants that extend to and
below the acetabular rim is further emphasized by
a recent study [7]. In a cohort where FAI patients
were matched for age, femoral version, and alpha
angles, a CT-based dynamic computer model
revealed that these prominent types of AIIS were
associated with a decrease in hip flexion and inter-
nal rotation compared to the normal AIIS
variants [7].

The significant advantage of arthroscopic
approach is that it allows the hip surgeon to
address patients with coexisting intra- and extra-
articular causes of hip pain by utilizing a single
arthroscopic procedure [6—8]. Preoperative plan-
ning is of paramount importance and should
include 3D CT reconstruction views to evaluate
the extension of the AIIS prominence, both ante-
riorly and distally. Should a cam deformity be
present, concomitant decompression could be
performed to increase the range of straight flexion
without bone-to-bone contact. Any intra-articular
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Fig. 7 a-b The prominent AIIS is well demonstrated in the 3D CT reconstruction AP view (a) and the “ischium AIIS”
view (b) of this left hip before arthroscopic subspine decompression was performed

.

Fig. 8 MRI coronal view of a left hip (same patient with
Figs. 4, 5, and 6) revealing thickening of the rectus femoris
(arrow) secondary to chronic avulsion of the direct head of
the rectus femoris that was treated nonoperatively,
anterosuperior labral tear (dotted arrow) and associated
herniation pits (arrowheads) at the distal femoral neck

abnormalities, such as labral or chondral injury,
should be addressed as well to optimize the surgi-
cal outcome. The development of advanced and
less invasive arthroscopic techniques, including
extensile arthroscopic  capsulotomies, has
improved the central and peripheral compartment
access and visualization facilitating, therefore,
acetabular rim and AIIS evaluation and resection,
treatment of labral and chondral injury, and oste-
oplasty for cam decompression.

Surgical Technique

The positioning of the patient depends on surgeon
preference, but for both supine and lateral posi-
tions, the feet should be well padded, and a large
perineal pad should be used to optimize distrac-
tion and to minimize traction-related complica-
tions, such as pudendal nerve injury. Adequate
distraction results in approximately 10 mm of
joint space opening confirmed by fluoroscopy.
Majority of surgeons utilize either two or three
portals depending on their preoperative plan and
preference. The two most widely accepted portals
are the anterolateral (lateral) and the true anterior
or modified anterior portal. Additional used por-
tals are the distal anterolateral accessory portal
(DALA) and various percutaneous distal portals
that facilitate the anchor placement, especially in
the anterior acetabular rim, suture management,
and work (femoroplasty and capsule closure) in
the peripheral compartment. The aforementioned
portals allow better visualization and safe access
to the hip joint [42]. The anterolateral
pertrochanteric portal is established first under
fluoroscopic  guidance, followed by the
mid-anterior portal (slightly more lateral to the
traditional anterior to avoid injury to the lateral
femoral cutaneous nerve) under arthroscopic visu-
alization from the lateral portal. The mid-anterior
portal may be placed more distally in cases with
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Fig. 9 a-b CT-based dynamic software images of a left
hip showing areas of impingement between a type 111 AIIS
(extending caudad to the level of the anterosuperior ace-
tabular rim) and the distal femoral neck. (a) Hip in neutral
position. The blue color highlights the area of bony

AIIS impingement in order to facilitate access to
the anterior portion of the joint. Care should be
taken to keep minimum 6—7 cm between the por-
tals, which will allow sufficient working space
between instruments. Having established the lat-
eral and mid-anterior portals, based on each
patient’s individual bone anatomy, a diagnostic
arthroscopy is performed to evaluate the labrum,
capsule, femoral head and acetabular cartilage,
and ligamentum teres (Fig. 10a). The interpreta-
tion and correlation of intraoperative findings
with the clinical examination and imaging find-
ings will confirm the layered diagnosis and enable
the surgeon to follow the preoperative surgical
plan. Afterwards, the interportal cut is performed,
connecting the anterolateral with the mid-anterior
portal. This capsular cut will improve the visual-
ization and enable the surgeon to work on the
acetabular rim and subspine area. It should be
limited only to the area of labral injury because
unnecessary capsular cutting beyond the two por-
tals may lead to postoperative capsular instability,
especially in the setting of static overload such as
acetabular undercoverage, increased femoral or
acetabular version, femoral valgus, and dynamic
instability [43, 44].

Based on preoperative imaging and
intraoperative visualization, the margins of the
AIIS abnormality and associated capsular-sided

impingement of the AIIS against the inferior part of the
femoral neck with straight flexion. (b) Hip in 112° of
flexion. The curved arrow illustrates the area of AIIS
impingement

labral damage are defined. Depending on the dis-
tal and anterior extension of the AIIS in relation to
the acetabular rim, the degree of labral damage
and capsular-sided erythema may vary in severity.
The capsule is then elevated off in this area using
both low-energy radiofrequency ablation and
motorized shavers bur (extra-long 5.5-mm full
radius), but care is taken not to primarily detach
the labrum from the rim. A flexible
radiofrequency probe may be helpful to dissect
the capsule around the AIIS and in the area of
acetabular rim if focal overcoverage coexists
(Fig. 10b). After the capsule has been elevated,
and the AIIS is fully exposed, subspine decom-
pression can be performed utilizing motorized
burs (5.5 mm in diameter) (Fig. 10c). Resection
of the prominent AIIS can be confirmed both
arthroscopically and under fluoroscopic imaging
(Figs. 10d, 11). Over-resection proximally should
be avoided in order not to endanger the insertion
of the direct head of rectus femoris; if it is signif-
icantly destabilized, reattachment may be required
although this complication has not been reported
in the literature to date. If the prominence of
the AIIS extends medially as well, decompression
of the medial border should be performed espe-
cially if there are clinical, radiological, and
intraoperative findings of symptomatic psoas
impingement against the AIIS. The medial portion
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Fig. 10 a—d (a) View from the anterolateral portal in a
right hip showing no discreet labral detachment, no carti-
lage wear on the femoral head, early grade 1 chondral
delamination on transition zone cartilage from cam lesion,
and anterior capsular inflammation. (b) View from the
anterolateral portal demonstrating significant capsular-
sided labral erythema, rectus inflammation, and distal

Fig. 11 Left, intraoperative fluoroscopic view of the same
patient (Fig. 10a—d) demonstrating the prominent AIIS and
anterior cam lesion. Right, after subspine and cam

extension of the AIIS (white asterisk) below the acetabular
rim. (¢) Subspine decompression with a 5.5 mm bur. View
from the mid-anterior portal confirms that the resection of
the acetabular rim distally to the AIIS extends all the way to
the transition zone of the chondrolabral junction. (d)
Arthroscopic view showing adequate subspine decompres-
sion, rim correction, and labral refixation. L labrum

decompression, the AIIS shape is no longer extending
distally and anteriorly, and the head—neck offset is recre-
ated along the anterior femoral neck
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of the AIIS has been shown to be devoid of
tendinous origin and a safe zone for decompres-
sion [30]. If the estimated time of traction will
exceed 90 min due to significant work required
in the central compartment (rim trimming, AIIS
resection, labral repair), then the AIIS decompres-
sion can be performed or completed without trac-
tion to decrease the incidence of extended
traction-related complications [45]. Potential dis-
advantage of this approach is that after completion
of the AIIS decompression, labral attachment
integrity should be reassessed. When the AIIS
prominence extends straight distally to the rim
level and therefore significant bone resection
may be required, the labrum may need to be
repaired at the completion of the decompression,
which is not possible without traction. The
subspine decompression is considered successful
when the resection of the acetabular rim distally to
the AIIS extends all the way to the transition zone
of the chondrolabral junction minimizing, thus,
the likelihood for residual postoperative
rim-impaction impingement (Fig. 10c). However,
intraoperative fluoroscopy should be used to con-
firm the extent of AIIS resection, especially dis-
tally (Fig. 11). Radiological and intraoperative
recognition of the extent of the AIIS prominence
relative to the acetabular rim both anteriorly and
distally is of paramount importance. It has been
shown that AIIS extending to or below the level of
the anterior—superior acetabular rim may be par-
tially or completely responsible for the appear-
ance of a radiographic crossover sign in hips
with anteverted acetabulum [46]. The use of fluo-
roscopic imaging may prevent unnecessary resec-
tion of acetabular hyaline cartilage and production
ofiatrogenic acetabular dysplasia. In the setting of
normal acetabular version, preoperative crossover
sign on a well-positioned AP view of the pelvis
may be corrected after adequate isolated AIIS
resection [46]. Extended subspine decompression
combined with rim resection and damage to the
transition zone cartilage may necessitate labral
refixation. Destabilized labrum should be
reattached to the rim with modern arthroscopic
techniques (Fig. 10d). At this point, a third portal
is established; the DALA portal is placed in line
with the anterolateral portal, approximately 5 cm
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distally which will enable the positioning of the
anchor/anchors along the acetabular rim and
could be used as a working portal for the
femoroplasty in the peripheral compartment
later, if needed. Depending on the femoral torsion,
the DALA portal may be placed slightly more
anterior in retroverted femurs to reduce the possi-
bility of instruments’ impaction against the ante-
rior facet of the greater trochanter. Whether the
labrum should be debrided or repaired, it is based
on the size of the tear, the degree of detachment,
and the quality of the labral tissue, aiming to
preserve as much labral tissue possible and
reestablish the normal seal effect of the labrum.
Anatomic labral refixation can be accomplished
with small diameter anchors. Labral eversion
should be avoided, and depending on labral tissue
quality, sutures should be placed either intra-
substance or circumferentially around the labrum
(Fig. 10d).

After the central compartment is addressed and
reevaluated for any residual sites of pathology, the
hip is taken out of traction. If residual AIIS
decompression is required, it is completed. The
hip is flexed to evaluate for remaining subspine
impingement. Should preoperative imaging and
intraoperative findings document the presence of
coexisting cam deformity, femoroplasty must fol-
low in order to restore the normal offset of the
head—neck junction and treat the intra-articular
FAI (Fig. 11). Although femoroplasty can be
performed effectively without capsulotomy, the
T-capsulotomy leads to greater visualization of
the peripheral compartment, allowing the surgeon
to perform osteoplasty medially, laterally, and dis-
tally with greater ease up to the intertrochanteric
line. Decompression of the anterior facet of the
greater trochanter in certain cases of likely extra-
articular impingement can be accomplished as
well with this approach. Recent data from a
CT-based, dynamic computer model showed that
in straight flexion, impingement occurred most
often on the inferior/medial region of the femoral
head—neck junction along the medial synovial
fold, whereas the average location of impinge-
ment on the acetabulum occurred at 1:30 (range,
12:30-2:15), corresponding to the area distal to
the subspine region. T-capsulotomy may be
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required to address these “bump” locations. Fluo-
roscopy confirms at the end the adequate cam
decompression (Fig. 11). Since these arthroscopic
procedures are usually lengthy in time and require
extensive soft-tissue dissection, it is critical to
monitor the patient’s abdominal pressure in order
to observe for potential intra-abdominal extrava-
sations of fluids, which may evolve to a serious
complication. Finally, the T-capsulotomy is
repaired in a side-to-side fashion with approxi-
mately 4-6 No. 2 nonabsorbable sutures
depending upon the degree of inherent structural
instability (static overload) or capsular laxity.
Postoperative management should include 2—4
weeks of protected weight bearing with crutches
and ROM exercises until protective muscle
strength is regained. Strengthening and proprio-
ception exercises may enhance the rehabilitation.
No specific changes in postoperative rehabilita-
tion are required when an AIIS decompression has
been performed as part of an arthroscopic FAI
corrective procedure. Anti-inflammatory medica-
tions appear to decrease the risk of HO [47],
especially if aggressive subspine decompression
has been performed. In the case of positive history
for HO or intolerance to anti-inflammatories, one
dose of radiation is recommended on postopera-
tive day one. AP pelvis and lateral hip radiographs
should be obtained at the 6-week follow-up visit
and then at 1 year and 2 years after the operation to
assess for potential development of HO, bone
regrowth, or joint degradation.

Outcomes Following Arthroscopic
AlIS/Subspine Decompression

The rationale of arthroscopic subspine decom-
pression is supported by short-term outcomes
series revealing improvement in hip function and
ROM [6, 8, 30, 48]. Two studies are limited to
small case series [0, 8] and have shown significant
improvements in outcomes scores and hip flexion
ROM, whereas a case report has shown similar
results [48]. Larson et al. [6] introduced the con-
cept of AIIS impingement and included 3 repre-
sentative cases after arthroscopic subspine
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decompression, the mHHS improved from a
mean of 76 points preoperatively to 94 points post-
operatively with minimum 1-year follow-up.
Hetsroni et al. [8] published the largest series of
arthroscopic subspine decompression in 10 hips
due to prior AIIS avulsion injury. At a mean of
14.7 months’ follow-up, the mHHS improved from
a mean of 64 points preoperatively to 98 points
postoperatively; an improvement of a mean 18° in
hip flexion range of motion was recorded as well.
Matsuda and Calipusan [48] reported a case of
arthroscopic AIIS decompression with 18 months’
follow-up in a 13-year-old track athlete with a prior
apophyseal avulsion injury that led to a resolution
of symptoms. He returned to football with no
symptoms with a terminal hip flexion of 120°,
whereas his self-assessed nonarthritic hip score
improved from 22 preoperatively to 98 postopera-
tively. Hapa et al. [30] recently published the results
of the largest consecutive series to date in the
literature. In this clinical series, 163 (150 patients)
AIIS decompressions were performed for symp-
tomatic subspine impingement. At a mean follow-
up of 11.1 months, the mean mHHS significantly
improved from 63.1 points preoperatively to 85.3
points. Short Form 12 scores improved signifi-
cantly from a mean of 70.4 preoperatively to a
mean of 81.3 postoperatively. Similarly, the mean
pain score on a visual analog scale improved sig-
nificantly from a mean of 4.9 preoperatively to a
mean of 1.9 postoperatively. All published data
highlight the low risk for postoperative hip flexion
weakness and rectus femoris avulsion/rupture after
such decompressions. Table 1 summarizes in detail
the findings (number of patients, length of follow-
up, and improvements in hip flexion ROM and in
patient-reported scores) of the three published
cases series.

Summary

Arthroscopic decompression of a symptomatic
AIIS deformity is a reproducible and safe proce-
dure that has shown to provide excellent outcomes
at short-term follow-up. An arthroscopic
approach may be advantageous in patients with
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Table 1 Short-term outcomes of clinical series following arthroscopic subspine decompression for symptomatic AIIS

impingement
Preoperative hip Postoperative hip
Number | Follow-up | Preoperative | Postoperative | and/or health and/or health
of in months, | hip flexion, hip flexion, survey and/or pain | survey and/or pain
patients/ | mean mean mean score, mean score, mean
hips (min—max) | (min—max) (min—max) (min—max) (min—max)
Larson 3/3 16 (12-18) | 105° 126.7° mHHS: 75.7 mHHS: 85.3
et al. [6] (100-110) (125-130) (74-79) (37-100)
VAS: 6.2 (4.8-8.0) | VAS: 1.1 (0-1.7)
Hetsroni 10/10 14.7 98.5° 117° mHHS: 64.2 mHHS: 98.4
et al. [8] (6-26) (90-110) (110-130) (41-96) (96-100)
Hapa 150/163 | 11.1 N/R N/R mHHS: 63.1 mHHS: 85.3
etal. [30] (6-24) (21-90) (37-100)
SF-12: 70.4 SF-12: 81.3
(34-93) 31-99)

VAS: 4.9 (0.1-8.6)

VAS: 1.9 (0-7.8)

mHHS modified Harris hip score, SF-12 short form 12, VAS pain score on a visual analog scale, N/R not reported

mixed intra- and extra-articular causes of hip pain
and dysfunction, because it enables the surgeon to
address all pathologies with a single arthroscopic
procedure. Preoperative planning to assess the
morphology of the AIIS prominence with regard
to location and required amount of decompression
is of paramount importance. The use of fluoros-

.Rab GT. The geometry of slipped capital femoral

epiphysis: implications for movement, impingement,
and corrective osteotomy. J Pediatr Orthop.
1999;19:419-24.

. Leunig M, Casillas MM, Hamlet M, Hersche O,

Notzli H, Slongo T, Ganz R. Slipped capital femoral
epiphysis: early mechanical damage to the acetabular
cartilage by a prominent femoral metaphysis. Acta

i Orthop  Scand.  2000;71:370-5.  doi:10.1080/
copy during surgery may prevent over- or under- 000164700317393367.
resection of the AIIS distal or anterior extension, 4. Toogood PA, Skalak A, Cooperman DR. Proximal

avoiding thus iatrogenic dysplasia or residual
impingement, respectively. Long traction times
should be avoided, and when extensive work in
the central compartment is anticipated, the AIIS
resection can be performed without traction.
Because these procedures are lengthier and
require extensive soft-tissue dissection, postoper-
ative anti-inflammatory protocol is essential for
the prevention of heterotopic bone formation.
Adherence to these principles is associated with
effectiveness and safety following arthroscopic
subspine decompression.
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