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During hip arthroscopy, an & anterior c: o 1s typ-

‘visualization of e joint.

Arthroscopic management of femoroacetabular impingement: osteoplasty technique and
literature review.

Philippon MJ], Stubbs AJ, Schenker ML et al.
Am J Sports Med. 2007;35(9):1571-158
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In most cases, the incision starts
1 cm from the acetabular rim and continues parallel to the

Arthroscopic management of femoroacetabular impingement: osteoplasty technique and
literature review.

Philippon MJ], Stubbs AJ, Schenker ML et al.
Am J Sports Med. 2007;35(9):1571-158
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Nuevo abordaje artroscépico 2010 |
de la cirugia de cadera:

técnica out-inside

Eric Margalet’, Inaki Mediavilla?, Oliver Marin?

Capsulotomia

capsulotomia siguiendo el eje

del cuello temoral y siempre en sentido distal a
proximal. Se continda la capsulotomia (y se for-

ma un ojal)

se realiza una incision transver-
sal para poder exponer la insercion del labrum

Cuadernos de Artroscopia. Vol. 17, fasc. 1, n.°41, abril 2010
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The Safe Zone for Hip Arthroscopy: A Cadaveric Assessment of
Central, Peripheral, and Lateral Compartment Portal Placement

William J. Robertson, M.D., and Bryan T. Kelly, M.D.

Purpose: This study evaluated 11 arthroscopic portals (4 central, 4 peripheral, and 3 peritrochanteric)
with regard to their proximity to neurovascular structures and the extra-articular path taken before
entering their intended compartments. Methods: We established 11 standard portals in 10 cadaveric
hips, under arthroscopic and fluoroscopic visualization, using 3/16-inch Steinmann pins. Each hip
was dissected, and the relation of the pins to the pertinent anatomy was recorded to the nearest 1 mm.
Results: Only 2 of the 11 portals, the anterior and midanterior portals, came within 2 cm of a
neurovascular structure before entering their respective compartments. The anterior portal placed
the lateral femoral cutaneous nerve at risk, lying at a mean of 15.4 mm (range, 1 to 28 mm) away.
The midanterior portal lies a mean of 19.2 mm (range, 5 to 42 mm) from the ascending branch of the
lateral circumflex femoral artery. In addition, a small terminal branch of this artery courses a mean
of 14.7 mm (range, 2 to 33 mm) and 10.]1 mm (range, 1 to 23 mm) from the anterior portal and
midanterior portal, respectively. Conclusions: This study showed that 11 arthroscopic portals can be
safely inserted into the central, peripheral, and peritrochanteric compartments of the hip. The
midanterior and anterior portals pass in close proximity to a small terminal branch of the ascending
lateral circumflex femoral artery. The greatest risk still comes from the proximity of the anterior
portal to the lateral femoral cutaneous nerve. However, a slightly more lateral location seems to
provide substantial benefits. Clinical Relevance: This study investigated 11 arthroscopic hip portals
inserted in a standardized fashion. This knowledge should help surgeons place the necessary portals
both safely and accurately. Key Words: Hip—Arthroscopy—Portal—Safety—Lateral femoral cu-
taneous nerve—Nerve injury.




CONCLUSIONS

This study showed that during supine hip arthros-
copy, 11 portals can be safely inserted to access the
central, peripheral, and peritrochanteric compartments
of the hip. The MAP and AP portal pass in close
proximity to a small terminal branch of the ascending
LCFA. The greatest risk still comes from the proxim-
ity of the AP portal to the LFCN. However, a slightly
more lateral location seems to provide substantial
benefits.
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New Findings in Hip Capsular Anatomy: Dimensions
of Capsular Thickness and Pericapsular Contributions
Brian L. Walters, M.D., John H. Cooper, M.D., and José A. Rodriguez, M.D.

Purpose: The purpose of this investigation was to provide a detailed description of the anatomy of the hip capsule and
pericapsular structures. Methods: Dissections were performed on 11 nonpaired, fresh-frozen cadaveric hips by 2 inde-
pendent observers: 1 fellowship-trained orthopaedic total joint surgeon and 1 chief orthopaedic surgery resident. Docu-
mentation of capsular thickness, origins, insertions, and attachments 10 pericapsular structures incuding the abductors,
rectus femoris, piriformis, shorn external rotators, and iliocapsularis muscles was performed. Tendinous insertions of the
surrounding pericapsular muscles were measured according to size and distance from reprodudble osseous landmarks.
Results: The capsule is thickest near the acetabular origin at the posterosuperior and superior hemi-quadrants and is
thinnest near the femoral insertion in the posterior and posteroinferior hemi-quadrants. The iliocapsularis, indirect head
of the rectus, conjoint, obturator externus, and gluteus minimus tendons 2ll show consistent capsular contributions,
whereas the piriformis does not have a capsular attachment. Osseous landmarks for tendinous attachments are defined
and illustrated, The inter-relation of these structures is complex, vet their relations 1o the anterior hip capsule and con-
tributions to its thickness are predictable. Conclusions: The dynamic pericapsular structures pertinent o the hip
arthroscopist indude the iliocapsularis, gluteus minimus, and reflected head of the rectus femoris. At the acetabulum, the
thickest region of the capsule is posterosuperior and superolateral. At the femoral insertion, the thickest region is anterior.
Clinical Relevance: Knowledge of the intricate relation between the hip capsule and pericapsular structures presented
here will be useful for surgeons as they perform the precise and specific capsular releases required during hip arthroscopy.
Our anatomic findings contribute important qualitative data that build on the recent literature regarding the importance of
capsular management during hip arthroscopy 1o postoperative hip stability,

review of the literature shows that our under-

standing of the pericapsular anatomy and s
contribution to hip stability is still evolving. It was not
until the early 2000s that studies detailing the complex
anatomy of the iliocapsularis, gluteus minimus, and
medial femoral circumflex artery made essential con-
tributions to our understanding of the pericapsular
musculature and vascular anatomy.’ ' These studies
paved the way for later studies that have sought to
more clearly define the relation between the dynamic

From the Cemier for Jobmt Preservanion and Recorstruction, Lemex Hill
Mospital (JM.C., JAR), New York, New York; and Andrews Spors Medi-
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and statc contributions of the pericapsular anatomy
and hip stability.”* More recently, as hip arthroscopists
have performed extensive capsular releases to address
various pathologies in the peripheral compartment of
the hip, there have been several case reports showing
poor outcomes and complications related to post-
operative hip instability.”'” These case reports suggest
that postoperative instability may be related to exten-
sive capsulotomy without repair, Currently, research
efforts are focused on determining the role the hip
capsular ligaments and pericapsular musculature may
play in hip stability and understanding how the pres-
ervation of their anatomy during hip arthroscopy may
contribute to greater postoperative stability.” *''

It is now clear that an accurate anatomic description of
the hip capsule and pericapsular structures is necessary
not only to allow surgeons to dearly understand the
relations among these structures but also to facilitate
analysis of their functional roles in hip stability through
biomechanical studies. Correspondingly, the purpose of
this study was to provide a detailed description of the
anatomy of the hip capsule and pericapsular structures.
We hypothesized that the anatomy of the hip capsule

Arthrescopy: The Journai of Arthroscopic and Relased Surgery, Vol 30, No 10 (Oaober), 2014: pp 1235-1245 1235
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New findings in hip capsular anatomy: dimensions of capsular thickness and pericapsular

contributions.
Walters BL, Cooper JH2, Rodriguez JA.
Arthroscopy. 2014 Oct;30(10):1235-45.
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An anatomic arthroscopic description of the hip capsular ligaments for the hip arthroscopist.
Telleria 1], Lindsey DP, Giori NJ, Safran MR
Arthroscopy. 2011 May;27(5):628-36.
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The Proximal Hip Joint Capsule and the Zona Orbicularis Contribute
to Hip Joint Stability in Distraction

Hiroshi Ito," Yongnam Song,” Derek P. Lindsey,? Marc R. Safran,” Nicholas ). Giori*”

' Department of Orthopaedic Surgery, Asahikawa Medical College, Midorigaoka Higashi 2-1-1-1, Asahikawa, 078-8510, Japan, 2Veterans Affairs Palo
Alto Health Care System, Palo Alto, California, *Department of Orthopaedic Surgery, Stanford University School of Medicine, Stanford, California

Received 29 May 2008; accepted 8 December 2008
Published online 15 January 2009 in Wiley InterScience (www.interscience.wiley.com). DOI 10.1002/jor.20852

ABSTRACT: The structure and function of the proximal hip joint capsule and the zona orbicularis are poorly understood. We hypothesized
that the zona orbicularis is an important contributor to hip stability in distraction. In seven cadaveric hip specimens from seven male donors
we distracted the femur from the acetabulum in a direction parallel to the femoral shaft with the hip in the neutral position. Eight sequential
conditions were assessed: (1) intact specimen (muscle and skin removed), (2) capsule vented, (3) incised iliofemoral ligament, (4)
circumferentially incised capsule, (5) partially resected capsule (distal to the zona orbicularis), (6) completely resected capsule, (7) radially
incised labrum, and (8) completely resected labrum. The reduction of the distraction load was greatest between the partially resected capsule
phase and completely resected capsule phase at 1, 3, and 5 mm joint distraction (p =0.018). The proximal to middle part of the capsule, which
includes the zona orbicularis, appears grossly and biomechanically to act as a locking ring wrapping around the neck of the femur and is a key
structure for hip stability in distraction. © 2009 Orthopaedic Research Society. Published by Wiley Periodicals, Inc. J Orthop Res 27:989—
995, 2009

Keywords: hip joint; stability; distraction force
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Ito, H., Song, Y., Lindsey, D.P. et al /&~
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Anatomy of the zona orbicularis of the hip: a magnetic resonance study.
Malagelada F, Tayar R, Barke S, Stafford G, Field RE.
Surg Radiol Anat (2015) 37:11-18
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Complications associated with hip arthroscopy.
Byrd JWT.

In: Byrd JWT, ed. Operative Hip Arthroscopy. New York: Thieme; 1 49 1
1998:171-176.



2003 I
Hip arthroscopy: complications in 1054 cases.

Clarke MT, Villar RN.
Clin Orthop Relat Res. 2003;406:84-88.

2005 l
Complications of hip arthroscopy.

Sampson TG.
Techniques in Orthopedics. 2005;20:63-66.

2008 I
Complications associated with hip arthroscopy.

Byrd JWT.

In: Byrd JWT, ed. Operative Hip Arthroscopy. New York: Thieme;
1998:171-176.

instability

1054

1000

1491




¢la capsulotomia

inestabiliza?

v,

puede que no mucho
R —



ARTHROSCOPIC TREATMENT OF
FEMOROACETABULAR IMPINGEMENT

Thomas G. Sampson, MD

conflicts among the femoral head-neck junction,
the peripheral acesabulum, and the acetabular rim.
Two types of FAI have been identified: cam and pincer.

Cam FAl is an out-of spherical head, caused by a bone
metaplastic overgrowth ar the head-neck junction, that
damages the articular cartilage from overload and shear
as it rotates into the socket. The result is a spectrum of
dcgtn(ra::u ckar'ges in rhc Ia.brum and in atembular

F:momacemhufc.r impingement (FAI) is caused by

internal rotation. Patients often coenplain of positional
intermiltent pain, sitling intolerance, or 2 painful pop in the
hip. Limping is rare in early stages.

The hip examination may reveal full ROM, except for a
reduction in internal rolation caused by boay anterior abut-
menl. A posilive impingement test is pain reposted when
the hip is flexed and internally rotated. Logrolling of the
leg may not hust, and a straight leg raised against resis-
lnm.c oﬁ.cn is pmn l"cc

2008

The capsulotomy in most cases may be left open, but
in patients with laxity or dysplasia the capsule should be
reapproximated with side-to-side sutures.

lcu marbadny and fa.mer recovery*

FAI affects men and women egually, beginsg in the sec-
ond or third decade of life, and progresses slowly. Con-
servative maragement involves avoiding activities that
aggravate the pain. In some cases, surgery may be the only
alternative for relief.

Indications (examination and
imaging may show subtie
abnormalities)

[deal candidates for arthroscopic treatment

are young patients without evidence of arthritis,

They may experience insidious onset of anterior groin pain

or have an injury. Often, FAL is thought to be 2 groin sprain
that never resolved. Some may confuse it with an inguinal

hernia or sports hernia. Pain, which may present in other
locations shout the hip, is aggravaled with hip Sexion and

608 The American Joumal of Orthopedcs®

10 ped dowmde boay prominences md plwc an aJullm
roll.*'" Anterior and posterior hip positioners are placed
much as in total hip surgery, and care is taken o maintain a
clear view for the Nuoroscopic Cearm, which is placed under
the table. The operative leg is held in slight forwand flexion

De. Ssmpson is Director of Hip Arthrascopry,
Post Street Surgery Center, and Modical
Director, Total Joint Center, Saint Francis
Meomarial Hospital, San Francisco, Calfornis,

to: Thoras G,
muo 2299 Post St, Suke 107, San

Francisco, CA 94115.

Am J Orthop. 2008:37(12):608-612. Copyright
Quadrant HosthCom Inc. 2008. Al rights
o




Role of the Acetabular Labrum and the
lliofemoral Ligament in Hip Stability

An In Vitro Biplane Fluoroscopy Study

Casey A. Myers,"! MSc, Bradley C. Register,’ MD, Pisit Lertwanich,¥ MD,
Leandro Ejnisman,* MD, W. Wes Pennington,” MSc, J. Erik Giphart,” PhD,
Robert F. LaPrade,” MD, PhD, and Marc J. Philippon,*' MD

Investigation performed at the Biomechanics Research Department of the
Steadman Philippon Research Institute, Vail, Colorado

Background: Recent bicrmechanical reports have describad the function of the acatabular labrum and ilicfemeord ligament in pro-
viding hip stability, but the relative stability provided by each structure has not been well described.

Hypothesis: Both the ficfemoral ligament and acetabular labrum are important for hip stability by limiting extemal rotation and
anterior transiation, with increased stability provided by the fiofemoral ligament compared with the acatabular labrum.

Study Design: Controlied laboratory study.

Methods: Fifteen fresh-frozen male cadaveric hips were utilized for this study. Each specimen was salectively skeletonized down
to the hip capsule. Four tantalum beads were embedded ino each femur and pelvis 10 accurately measure hip trarsiations and
rotations using biplane fluoroscopy while either a standardized 5 N-m external or internal rotation torque was applied. The hips
were tested in 4 hip flexion angles (10° of extenrsion, neutral, and 10° and 40° of flexion) in the intact state and then by sactioning
and later repairing the acetabular labrum and ikofemoral ligament in a randomized order.

Results: Extemal rotation significantly increasad from the intact condition (41.57 = 7.4%) to the sectionad iliofemoral ligament con-
dition (54.47 * 6.6%) and both-secticned condition (61.5° = 5.7°, P < .01), but there was no significant increase in external rotation
when the labrum alore was sactioned (45.6° * 5.9%). The intact and fully repaired conditions were not significantly different. Exter-
ral rotation and internal rotation significantly decreasad when the hip flexion angle decreased from 407 of flexion 1o 107 of exten-
sion (P < .01) regardiess of secticned condition. Anterior translation vared significantly across sactioned conditions but not
acress flexion angles (P < .001). The igament-sectioned (1.4 = 0.5 mm), both-sactionad (2.2 = 0.2 mm), and labrum-repaired
{1.1 = 0.2 mm) conditicns all resulted in significantly greater antericr transiation than the intact condition (-0.4 = 0.1 mm)
P < .001).

Conclusion: The #icfemaoral ligament had a significant role in imiting external rotation and anterior translation of the fermur, while
the acetabuar labrum provided a secondary stabilzing role for these motions.

Clinical Relevance: Thesea results suggest that, if injured, both the acetabular labeum and iliofemoral igament should be surgi-
cally repaired to restore native hip rotation and translation. In addition, a careful repair of an arthroscopic capsulotomy should be
perfermed 10 avoid increased axternal hip rotation and anerior transiation after arthroscopy.

Keywords: ilcfemoral ligament, acetabuar labrum; hip stability, capsulotomy, hip biomechanics

Hip instability has gained interest in recent years ns o cause
of pain and disability in the athletic population. The healthy
human hip is an inherently stable joint primarily because of
the bony congruence between the femoral head and acetab-
ulum. However, the unigue soft tissue anstomy surround-
ing the hip joint is also important in maintaining hip
stability, particulurly in the presence of hip injury or
lesions. The iliofemoral ligament is the strongest of the 3

The Amencan Joumal of Spoarts Mecicine, Vol. 33, Supplement 1
DO 1011773835465 1412160
£ 2011 The Awthoris)

capsular liganments and functions to restrict extension and
external rotation of the hip."”™**" Additionally, the acetab-
ular labrum is a fibrocartilage ring that attaches to
the near-circular outer rim of the seoetabulum and limits
femora] head trunslation by deepening the hir socket and
maintaining negative intra-articular pressure '
Athletes who participate in sports causing repetitive
twisting and pivoting of the hip frequently suffer from
u combination of anterior lubral tears, elongation of the
iliofernoral lignment, and hip microinstability.*” Loads as
high as 5 times body weight have been reported in the
hip during running, with potentially greater londs present
during more dynamic movements. " Additionally,
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- En otro estudio realizado
con resonancia magnética a pacientes operados de cadera
mediante artroscopia se describidé un defecto capsular persis-
tente en un 78% de los mismos?.

Reconstruccion capsular tras artroscopia de cadera mediante anclaje
Cuéllar A, Cuéllar A. Sanchez A, Cuéllar R.
Rev Esp Artrosc Cir Articul. 2015;22(2):110-11
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Evidence of capsular defect following hip arthroscopy

Frank McCormick - William Slikker III - Joshua D. Harris - Anil K. Gupta -
Geoffrey D. Abrams - Jonathan Frank - Bernard R. Bach Jr - Shane J. Nho

Abstract

Purpose The purpose of this study is to identify the
incidence of capsular defects in patients undergoing revi-
sion hip arthroscopy.

Methods A radiographic and anatomical analysis of MR
arthrograms of patients undergoing revision arthroscopy
was performed to assess for the presence of capsular defect.
Intra-operative images and findings were reviewed.
Patients with persistent cam and pincer lesions were
excluded.

Results From October 2011 to October 2012, 25 patients
underwent revision hip arthroscopy surgery, and 9 patients
met our inclusion criteria. Within this series, all patients
had post-surgical capsular irregularities and seven patients
(78 %) had radiographic evidence of capsule and iliofem-
oral defects on MR arthrogram. Gross capsular defects
were confirmed at revision surgery in two patients.
Conclusion The findings of this study demonstrate post-
surgical radiographic and anatomical evidence of capsular
defects in a select group of patients following hip
arthroscopy.

Level of evidence IV.
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Results

Of the 342 hip arthroscopies performed from October 2011
to October 2012, 25 were revision cases. Sixteen of the 25
revision cases were due to residual osseous impingement
and, therefore, excluded from the study. Nine of these 25
cases did not have evidence of residual FAI based on alpha
and centre-edge angle measurements, and an MRA was
obtained before undergoing revision surgery. All nine
patients that underwent revision hip arthroscopy had an
abnormal hip capsule. When the MRA from these patients
was evaluated, seven (78 %) were found to have a capsular
defect in the coronal, axial plane, or both (Fig. 1).

De 342 ATK de cadera: 25 revisiones

Evidence of capsular defect following hip arthroscopy.
McCormick FM, Slikker W, Harris JD, Gupta AK, Abrams GD, Frank ], et al.
Knee Surg Sports Traumatol Arthrosc. 2014;22:902-5.
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Abordajes artroscopicos en cadera:

abordaje extrarticular (fuera-dentro)

- tiempos quirurgicos



Tiempos quirurgicos:

- tiempo pélvico: inicio de traccion




Tiempos quirurgicos:

- tiempo pélvico

- tiempo femoral
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