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Hip arthroscopy is a safe method for treating a variety of pathological conditions that were

unknown until a decade ago. Femoroacetabular impingement is the commonest of these

pathological conditions and the one with the best results when treated early on. The instru-

ments and surgical technique for hip arthroscopy continue to evolve. New indications for

hip  arthroscopy has been studied as the ligamentum teres injuries, capsular repair in insta-

bilities, dissection of the sciatic nerve and repair of gluteal muscles tears (injuries to the hip

rotator cuff), although still with debatable reproducibility. The complication rate is low, and

ever-better results with fewer complications should be expected with the progression of the

learning curve.

© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. All rights reserved.
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alavras-chave:

uadril/patologia

uadril/cirurgia

rtroscopia

r  e  s  u  m  o

A artroscopia de quadril é um método seguro para o tratamento de diversas patologias

desconhecidas até a última década. O impacto femoroacetabular é a patologia mais comum

e  com melhores resultados quando tratada precocemente. O instrumental e a técnica cirúr-

gica  da artroscopia de quadril continuam em evolução. Novas indicações de artroscopia de

quadril vem sendo estudadas, como o tratamento das lesões do ligamento redondo, cap-

sulorrafia nas instabilidades, dissecação do nervo ciático e reparo de lesões dos músculos
glúteos (lesões do manguito rotador do quadril), porém ainda com reprodutibilidade dis-

cutível. A taxa de complicações é baixa e resultados cada vez melhores e com menor número

de complicações devem ser esperados com a progressão da curva de aprendizado.
©  2014 Sociedade Brasil
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Table 1 – Arthroscopic examination of the hip.

Central compartment – approached under traction
Load surface of the femoral head
Hyaline joint cartilage
Articular portion of the fibrocartilaginous labrum
Acetabular fossa and pulvinar
Teres ligament
Transverse ligament

Peripheral compartment – examined without traction
Surface of the femoral head that is not subjected to loading
Femoral neck
Joint capsule
Capsular portion of the labrum
Zona orbicularis (transverse fibers of the joint capsule)
Medial synovial plica
Medial articular recess
246  r e v b r a s o r t o 

Introduction

Within arthroscopic surgery, approaches toward the hip joint
were shunned until recently because of the difficulty in
diagnosing intra-articular pathological conditions and the
technical difficulty of the surgery.1

The hip joint capsule is the thickest joint capsule in the
human body and is located in deep levels that can only be
accessed through voluminous muscles such as the gluteus
medius, and the structures neighboring it include the femoral
triangle and the sciatic nerve, which limit the access portals.
The coxofemoral space is very small and accessible only with
joint traction, and instrument manipulation is made difficult
by the convex format of the femoral head.2

Over the last two decades, the development of magnetic
resonance imaging (MRI) has made it possible to evaluate very
many  joint and periarticular injuries. New concepts such as
femoroacetabular impingement (FAI) and the peritrochanteric
space have been introduced.2,3

Specific instruments have also been developed, such as
long cannulae, special optics and flexible radiofrequency
shavers and probes of smaller diameter.

Indications  and  contraindications

Hip arthroplasty provides a minimally invasive technique for
procedures that will require surgical dislocation of the hip. In
addition, it allows orthopedists to access intra-articular alter-
ations that previously were not diagnosed, let alone treated.4

The most commonly treated pathological conditions are
FAI, labral lesions, teres ligament injuries and external and
internal prominences.5

The diagnostic indications involve evaluation of the carti-
lage in osteonecrosis cases or in conjunction with osteotomy
and evaluation of painful arthroplasty and collection of tissue
for culturing.6

Synovial diseases (chondromatosis, pigmented villonodu-
lar synovitis and rheumatoid arthritis) present good surgical
indications, as also does treatment of deep gluteal pain (for-
merly piriform syndrome).

New indications for arthroscopy, such as reconstruction of
the teres ligament, capsulorrhaphy in cases of instability7 and
repair of injuries to the gluteal tendons3 are being studied.

The main contraindication for hip arthroscopy is the
existence of active infectious processes, except in cases of
drainage of pyoarthritis or evaluation of infection in prosthe-
ses. Active skin infections and, especially, infections in the
region of the portals impede surgery.8

Technical difficulties should be expected, but are not an
absolute contraindication for surgery in obese patients with
advanced osteoarthrosis or arthrofibrosis.8

Arthroscopic  hip  examination
The arthroscopic anatomy of the hip is divided into two joint
compartments: central and peripheral (Table 1).

The central compartment is the space between the car-
tilaginous portion of the femoral head and the acetabular
Articular portion of the transverse ligament (in cases of laxity)

cotyledon, with participation from the articular portion of the
labrum, the pulvinar and the teres and transverse ligaments.
This compartment can only be reached through traction and
separation of these joint surfaces.

The peripheral compartment involves the joint capsule
(with its medial, anterior and posterior recesses and the trans-
verse thickening of its fibers, named the zona orbicularis),
the capsular point of the labrum, the transverse ligament,
the medial synovial plica and the anterolateral portion of the
femoral head, where cam-like deformities commonly occur.

In addition to these, the periarticular structures, such as
the gluteal musculature, iliotibial band, fascia lata, piriform
muscles, external rotators, sciatic nerve and greater sciatic
foramen, can be explored. This is done in a so-called extra-
articular endoscopic procedure.

Some authors have preferred to begin the surgical proce-
dure in the peripheral compartment, using the argument that,
in this manner, the labrum is not exposed to inadvertent perfo-
ration. However, most authors have started the surgery at the
central compartment, under traction, and then have explored
the peripheral compartment secondarily.

Pathological  conditions  dealt  with  using  hip
arthroscopy

Acetabular  labral  tears

Labral tears are an important cause of hip pain. The function
of the labrum is better understood today and it is believed
that its acts as a sealant and that, under negative pressure, it
ensures some stability for the hip and prevents excessive con-
tact between the cartilages of the acetabulum and the femoral
head.

Acetabular labral tears were initially characterized as an
isolated pathological condition without major repercussions,
but they have started to be thought of as a consequence of
bone deformity, trauma or supraphysiological movements of
the hip, as in the case of ballerinas,9 and are directly related

to joint degeneration.10

Labral tears may have traumatic or degenerative origins11

and may have the following etiological factors: traumatic
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renching, joint degeneration, bone insufficiency (dysplasia),
nstability or femoroacetabular impingement.12

Independent of the etiology, labral tears are more  com-
on  in the anterosuperior quadrant.13 In this location, the
echanical resistance of the labrum is less than in all other

egions, either through traction (instability) or through com-
ression (femoroacetabular impingement), as shown in in vitro
echanical tests.14

McCarthy et al.10 observed that labral tears and hip arthro-
is were progressions of the same degenerative disease and
pened up the possibility of intervening in the evolution of
he arthrosis through arthroscopic surgical treatment of the
abral tear and its causes.15

Arthroscopic surgery has traditionally been used for diag-
osing intra-articular lesions and for removing free bodies

rom the hip. Its use for labral tears has been widely dissemi-
ated over the past decade.15

Arthroscopy with stabilization by means of anchors
r partial resection of the labrum, together with correc-
ion of the factor that triggered the lesion, is the most
ecommended treatment. Although the initial studies on
rthroscopy reported a relatively high failure rate,16 the results
ave become more  promising since the development of the
oncepts of femoroacetabular impingement and labral re-
xation or reconstruction.

Good results from partial resection of the labrum by means
f arthroscopy were presented by 82% of 52 patients who were
ollowed up for 10 years, according to Byrd and Jones.17

Studies on sheep have demonstrated that the labrum has
he capacity to heal after refixation.18 Likewise, arthroscopy
erformed on human cases has shown healing in more  than
8% of reoperated cases.18

In open treatment for femoroacetabular impingement,
spinosa et al.19 observed that the results were better in
atients in whom the labrum had been fixed than in those
ho  underwent resection (80% versus 28%), after two years of

ollow-up.
In a matched group of 74 patients who underwent

rthroscopy to treat mixed or pincer-like femoroacetabular
mpingement, labral fixation also presented better results
han resection. After one year of follow-up, the group with
he repairs presented a mean Harris hip score (HHS) of 94.3%,
nd 87.9% of the results were good. On the other hand, in the
roup in which the labrum was resected, the mean HHS was
8.9% and 66.7% of the results were good.20

In following up two groups (23 and 25 patients) with labral
ears and femoroacetabular impingement that were operated
y means of arthroscopy, the group that was treated with
abral stabilization and osteochondroplasty presented a better
unctional score and lower reoperation rate.21

In cases in which labral fixation is not possible, reconstruc-
ion can be performed. Techniques using grafts coming from
he iliotibial band or gracilis tendon have been described, with
xcellent results.22,23

Evaluation of the results from treating labral tears is very
ifficult because there is no uniform classification, the non-
rthrotic indices for functional evaluation are inconsistent

16
nd the treatment protocols are very varied.
Mohtadi et al.24 described a ceiling effect in which active

oung patients presented good scores despite their limitations
;5 0(3):245–253 247

due to pathological conditions of the hip. Thus, they created
iHOT, which is a specific questionnaire for this active popula-
tion with hip pains.

All the studies are unanimous in stating that the main fac-
tor for a poor prognosis is the presence of arthrosis or cartilage
injuries of Outerbridge type IV or Tönnis type III or IV.16 If
the joint space is less than 2 mm,  progression to arthroplasty
occurs in 80% of such cases on average, after two  years of
follow-up.25

Femoroacetabular  impingement

Femoroacetabular impingement (FAI) is a purely mechanical
disorder that occurs when the hip presents incongruence and
the extremes of its range of movement. It has the conse-
quences of joint pain and predisposition toward arthrosis.26

Its behavior resembles an abnormality of the rotation mecha-
nism of the femoral head, in contrast with the shearing forces
that occur in varus or valgus necks.

The estimated prevalence of asymptomatic FAI in the gen-
eral population is 10–15%.27

The clinical types described clinically by Ganz et al.26 are
the cam and pincer or tong types.

In more  than 70% of the cases of dislocation operated
surgically or arthroscopically, both acetabular and femoral
alterations are found, and these cases are described as pre-
senting “mixed” impingement.28,29

The appropriate surgical treatment involves correction of
the deformities on both sides of the joint, by means of osteo-
chondroplasty.

In some cases, the impingement may be due to overload-
ing, above the physiological level, of a hip that is normal
from an anatomical point of view, as seen in ballerinas, for
example.30 In these cases, the cartilage injury may occur in
atypical locations.9

Ganz et al.26 described a direct association between FAI
and secondary arthrosis of the hip and recommended early
surgical intervention in cases of femoroacetabular deformi-
ties, before irreversible cartilage injuries occur, thus possibly
delaying the evolution of the hip arthrosis. In their pioneering
evaluation, they reported surgical dislocation, which became
the gold standard at that time.

Arthroscopy is clearly an attractive option, since it involves
smaller incisions, shorter recovery time and potentially fewer
complications than seen in open surgery. In several recent arti-
cles, the two procedures were seen to have results similar to
those from arthroscopy.

The best indications for arthroscopy are cam-like tears
alone and mild acetabular retroversion.16

Mardones et al.31 compared the open and arthroscopic
surgical techniques in cadavers and did not find any signifi-
cant differences in the precision of osteochondroplasty of the
femoral head in cases of cam-like impingement.

Ilizaliturri et al.32 demonstrated improvements in the
WOMAC (Western Ontario and McMaster Universities) arthri-
tis score in 15 of their 19 patients. There were no severe
after the surgery.
Cabrita et al.33 described 60 hip arthroscopy procedures

(35 cases of femoroacetabular impingement), without severe
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Fig. 1 – Sequence of fluoroscopy images during hip arthrosc
pincer; (2) resection of the pincer; (3) osteochondroplasty of 

complications and with conversion to arthroplasty in 6%
(Fig. 1).

Polesello et al.34 operated on 49 athletes (51 hips) and found
that 76% of the athletes had fully returned to their sports after
a minimum follow-up period of one year (mean of 39 months).

Larson and Giveans35 described their early experience from
100 hips in 96 patients with a mean follow-up of 9.9 months,
with significant improvement in the HHS and conversion to
arthroplasty in 3% of the cases.

Philippon et al.36 operated on 122 patients with femoroac-
etabular impingement by means of arthroscopy and followed
them up for a mean of 2.3 years (minimum follow-up of two
years). The mean HHS went from 58 to 84, and 10 patients
(8.2%) underwent total hip arthroplasty. The factors that pre-
dicted improvements were preoperative HHS > 80, previous
joint space larger than 2 mm and labral repair rather than
resection during the arthroscopy procedure.

Diagnostic  indications

Painful  hip  arthroplasty

Evaluation of painful hip arthroplasty by means of arthroscopy
is the commonest diagnostic indication. Collection of synovial
and joint capsule fluid samples provides a good source for
cultures. Other sources of pain can also be observed in pros-
theses, such as tendinitis of the iliopsoas due to friction,36

interposition of foreign bodies, joint instability, aseptic loos-
ening, impingement between components and adherences.37
Osteonecrosis

Evaluation of the joint cartilage in osteonecrosis cases
is possible using hip arthroscopy, which can be done
 (1) joint under traction, with the presence of cam and
emoral neck (cam); and (4) final appearance.

together with decompression (forage) of the femoral head,
in Ficat stages I or IIa of osteonecrosis, without risk of
worsening the circulation of the femoral head. Ellenrieder
et al.38 used arthroscopy to determine how to manage these
cases. In patients with Steinberg stages II and III, with-
out head collapse or chondral lesions, decompression was
performed in association with grafting using autologous
graft cylinders. In cases of collapse (Steinberg IV), reduc-
tion of the collapsed portion was attempted with the aid of
fluoroscopy.38

In addition, indication of arthroscopy has become inter-
esting because damage to the cartilage of the femoral head
can be better assessed. In 52 cases of osteonecrosis, Rush
et al.39 found damage to the femoral cartilage that had not
been detected through magnetic resonance imaging in 36% of
the patients.

Hip  arthroscopy  in  trauma  cases

Hip arthroscopy is indicated in post-traumatic cases, with
good results achieved safely.40

Cabrita et al.41 performed 32 hip arthroscopy procedures
in trauma cases, of which twenty were subsequent to trau-
matic hip dislocation. The state of the joint cartilage, the
fractured acetabular border or femoral head, teres ligament
injuries and joint instability were viewed. The cases were
operated 6 h to 10 days after the dislocation. There was
no extra-articular extravasation of physiological serum dur-
ing the surgery, and the pressure of 30 mm  Hg that was
maintained by means of an infusion pump was sufficient

for surgical manipulation. Likewise, in cases of late seque-
lae of hip dislocation, arthroscopy can be very useful for
documenting injuries and removing free bodies from the
joint.42
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ynovial  diseases  of  the  hip

igmented villonodular synovitis may present diffusely or
ocally. Both conditions can be treated using arthroscopy, but
he prognosis is very different and poorer in diffuse cases, with
arly progression to arthritis.43

Boyer and Dorfmann44 treated 111 patients with synovial
hondromatosis arthroscopically, with a mean follow-up of
ix years. Half of the patients evolved well and without any
eed for other treatments. There were indications for new
rthroscopy in 20% of the cases, open surgery in 37% and total
ip arthroplasty in 19%.

Other authors have reported that arthroplasty is an effec-
ive method for removing free chondromatous bodies, but that
here might be difficulties in accessing posteromedial and pos-
erolateral areas in the peripheral compartment, which could
ead to recurrences.45,46

In a retrospective study, Zhou et al.47 inspected 40 hips in
6 patients with autoimmune diseases (17 with ankylosing
pondylitis, 11 with rheumatoid arthritis and eight with pso-
iatic arthritis), by means of irrigation and debridement of the
nflammatory tissue. All of the patients presented improved
ange of motion and diminished synovitis on magnetic reso-
ance imaging, and 75% of the patients were satisfied with the
esults.

rthroscopy  in  cases  of  sequelae  of  childhood
iseases

ip  dysplasia

here is some controversy regarding indications for
rthroscopy in cases of dysplasia, and its use should be
onsidered to be the exception.

Byrd and Jones48 reported good results in 38 cases that were
ysplastic or on the threshold of dysplasia, with progression of
he mean HHS from 57 points to 83, and there were only three
nsatisfactory results after a mean follow-up of 27 months.

Parvizi et al.49 reported that painful symptoms persisted in
4 cases out of 34 cases that were followed up. Fourteen cases
volved to serve arthrosis and there were 13 cases of lateral
igration of the femoral head. These authors contraindicated

ip arthroscopy in cases of dysplasia because of the possibility
f acceleration of the degenerative process.

Recently, arthroscopy has been performed in such patients
ogether with or after periacetabular osteotomy, with good
esults. One hypothesis for explaining this is that the acetab-
lar reorientation provides a better environment for the
epaired labrum to heal in.50

lipped  capital  femoral  epiphysis  and  Perthes  sequelae

lipped capital femoral epiphysis and Perthes sequelae are
wo causes of cam-like femoroacetabular impingement that
an be dealt with using arthroscopy.51
Deformities due to slipped capital femoral epiphysis should
e evaluated by means of lateral radiographs or computed
omography. In cases of alteration of the femoral offset, i.e. sig-
ificant posterior slippage, osteochondroplasty to correct the
;5 0(3):245–253 249

femoroacetabular impingement will not work. Rather, there
needs to be realignment of the proximal femur by means of
intra-articular or subtrochanteric.

Although Freeman et al.52 affirmed that arthroscopy would
not affect the natural history of Perthes disease, they indicated
that this procedure would improve quality of life and scores,
over a minimum follow-up of two years.

Teres  ligament  injuries  and  capsule  repair  in  cases  of
instability

The function of the teres ligament has still not been well estab-
lished, but it seems to place limits on combined extension
and external rotation movements. It becomes tensed when
this movement  is tested in physical examinations, or with the
Fabere movement  (flexion, abduction and external rotation).

Rao et al.53 classified teres ligament injuries into three
groups: I – partial traumatic; II – total traumatic; and III –
degenerative.

In an initial series of 271 hip arthroscopy procedures, Byrd
and Jones54 found 41 cases of teres ligament injuries, of which
23 were traumatic and 18 were degenerative.

Philippon et al.55 reported that reconstruction of the teres
ligament could be performed in a select group of patients with
complaints of instability and supraphysiological movements,
after attempting the usual arthroscopic management, as in
treatments for femoroacetabular impingement, labral repair
and capsule plication.

The capsule-ligament stabilizers of the hip are continuing
to be studied and their role has still not been defined. Some
authors have developed techniques for capsule repair, but the
effects of this surgical procedure over the long term remain
unknown and prospective studies are still being conducted.7,56

Hip  pyoarthritis

Kim et al.57 performed arthroscopy on eight cases of hip
pyoarthritis in children and two cases in adults and achieved
therapeutic success in all of them.

El-Sayed58 compared arthroscopic treatment with open
drainage in cases of hip pyoarthritis in 20 children: 70% of the
results from the open technique were good and 90% from the
arthroscopic technique.

Yamamoto et al.59 successfully treated four adults with hip
pyoarthritis, and Nusem et al.60 six adults, using arthroscopy.

Resection  of  osteoid  osteoma

Resection of osteoid osteoma in the hip has been described in
children and adults in isolated cases. The symptoms in these
patients may simulate those of femoroacetabular impinge-
ment, with good indications only in subchondral or anterior
femoral neck cases.60

Extra-articular  arthroscopy  (endoscopic
treatment  of  pathological  conditions  of  the  hip)
The commonest indications for extra-articular arthroscopy
are trochanteric bursitis, external projection and
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Fig. 2 – Image of endoscopic release of the sciatic nerve: (1) nerve (represented by*) with the piriform muscle, showing
ing t
adherences and (2) final appearance of the procedure follow

sciatic nerve.

tendinopathy of the gluteus minimus and gluteus max-
imus, which together cover the concept of the painful
syndrome of the greater trochanter,61 internal projection and
piriform syndrome (deep gluteal pain).

External  projection

External projection is produced by thickening of the poste-
rior portion of the iliotibial band or anterior thickening of the
fibers of the gluteus maximus. It is reproduced through friction
between these structures and the greater trochanter during
flexion or extension, and it may or may not be painful.62 Many
of the symptomatic cases can be resolved by means of physio-
therapy and stretching. Release can be performed as an open
or an arthroscopic procedure.63 This can be done with the
patient in lateral decubitus.

Polesello et al.63 described a technique that diminished the
tension in the iliotibial band by means of half-releasing the
gluteal tendon at its femoral insertion, on the linea aspera,
with good results.

Trochanteric  bursitis  and  injuries  of  the  gluteal  muscles

There are many  therapeutic possibilities for trochanteric bur-
sitis. Cases that are refractory to conservative treatment can
be treated surgically by means of endoscopy, efficiently and
safely.62

Tendon tears of the gluteal muscles have been compared
with rotator cuff tears in the shoulder. Incomplete or com-
plete tears are correlated with chronic trochanteric bursitis
with a positive Trendelenburg sign. It is very likely that these
injuries are underdiagnosed. There is little published data
on this topic and new techniques are emerging. However, it
remains unclear to what point the muscle injury is reversible,
or what its long-term prognosis is.

Internal  projection

Internal projection generally occurs when the tendon of

the iliopsoas rubs against the iliopectineal eminence or the
femoral head.

Ilizariturri et al.64 treated 19 patients with internal projec-
tion caused by the iliopsoas muscle, with good results and
enotomy of the piriform muscle and neurolysis of the

without any difference regarding whether tenotomy should
be performed at the level of the lesser trochanter or in the
anterior capsular region of the hip.

In a review article, Khan et al.65 reported that arthroscopic
release had a lower complication rate and less postoperative
pain than shown with the open technique.

Deep  gluteal  pain

Deep gluteal pain, formerly known as piriform syndrome, is
a pathological condition diagnosed by ruling out alternatives
and its treatment is eminently conservative. Surgery is indi-
cated in refractory cases.66

It manifests as pain in the gluteal region, with or without
accompanying sciatic pain. It worsens with local compression
and generally continues for years until it is identified.

The classical surgical treatment consists of an open tech-
nique, but the esthetic result from this approach and the
potential for sciatic nerve injuries often inhibit use of this
surgery.

Martin et al.67 performed endoscopic release of the sciatic
nerve in 35 patients. They dissected it from structures such as
the piriform muscle, fibrous bands, vascular malformations
and adherences to the obturator muscles and the quadratus
femoris muscle, thereby achieving improvement of the mean
HHS from 54.4 before the operation to 78 after the operation,
with a follow-up of 1.5 years. The sciatic pain that the patients
had complained of when they were seated disappeared in 83%
of the cases.

Cabrita et al.68 described exploration of the sciatic nerve
(Fig. 2) accompanied by tenotomy of the piriform and neurol-
ysis of the sciatic nerve, with intraoperative neural monitoring
(evoked potential and electroneuromyography), with good
results in their initial ten cases, without recurrences and with-
out neurological injuries.

Complications
In a systematic review of the literature69 that included 92 stud-
ies and more  than 6000 patients, it was concluded that the
complication rate was low (0.58%), with a reoperation rate of
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.3%. The commonest cause of complications was conversion
o a total hip prosthesis.

The commonest complication is iatrogenic injury to the
artilage or labrum during positioning of the portals.

Neuropraxia of the pudendum nerve and lateral cutaneous
erve of the thigh was the commonest neurovascular compli-
ation and was directly related to the traction mechanisms
nd to skin lesions in the perineal region.

Hip dislocation due to excessive removal of the acetab-
lar rim, intra-abdominal and intrathoracic extravasation,
ypothermia, infection, thromboembolic phenomena, avas-
ular necrosis, heterotopic ossification and fracturing of
he neck are complications that are reported from time to
ime.

Cabrita et al.41 reported that among 450 consecutive cases,
he complication rate diminished with the evolution of the
earning curve.

However, Souza et al.70 stated that among 194 cases that
hey followed up, the complication rate remained unchanged
ith the learning curve, although the nature of the com-
lications changed, accompanying indications and surgical
echniques that were increasingly complex.

inal  remarks

. Hip arthroscopy is a safe treatment method for a myriad of
pathological conditions of the hip that were unknown until
a decade ago.

. Femoroacetabular impingement is the commonest arthro-
scopic pathological condition and the one that presents the
best results from early treatment.

. The instruments and the surgical techniques for hip arthro-
plasty are continuing to evolve.

. New indications for hip arthroplasty are being studied,
such as repairs for teres ligament injuries, capsulorrha-
phy in cases of traumatic and non-traumatic instability;
dissection of the sciatic nerve; and repairs to injuries
of the gluteus medius and minimus muscles. Despite
the enthusiasm, these indications are technically dif-
ficult, with debatable reproducibility, and there is a
lack of long-term prospective studies for proving their
efficacy.

. Ever-better results and ever-fewer complications should be
expected, in accordance with the learning curve.
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