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Hip arthroscopy has been popularized over the last decade and, with technical advances

regarding  imaging diagnostics, understanding of the physiopathology or surgical tech-

niques,  several applications have been described. Both arthroscopy for intra-articular

conditions  and endoscopy for extra-articular procedures can be used in diagnosing or treat-

ing  different conditions. This updated article has the objective of presenting the various

current  possibilities for hip arthroscopy.
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Possibilidades  atuais  da  artroscopia  do  quadril

alavras-chave:

rticulação  do quadril/cirurgia

rtroscopia

r  e  s  u  m  o

A artroscopia de quadril tem sido popularizada na última década e com o avanço  técnico,

seja  no diagnóstico por imagem, no entendimento da fisiopatologia ou na técnica cirúrgica,

diversas  aplicações  foram descritas. Tanto a artroscopia, para afecções  intra-articulares,

Este é um artigo Open Access sob a licença de CC BY-NC-ND
esões  do quadril como  a endoscopia, para procedimentos extra-articulares, podem ser usadas no diagnós-

tico  ou no tratamento de diferentes afecções.  Este artigo de atualização  tem como objetivo

apresentar  diversas possibilidades atuais da artroscopia de quadril.

rasil
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ntroduction
ip arthroscopy has become popular over the past decade
nd,  with technical advances in imaging diagnostics,1 in
nderstanding the physiopathology or in surgical techniques,
everal  applications have been described.2,3 It was  first
escribed by Burman in 1931 (in Byrd et al.4), who considered
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that the capacity of this technique for enabling viewing was
extremely  limited and that this method was potentially iatro-
genic.  During the 1980s and 1990s, there were developments
in  traction techniques that facilitated access to the cen-
tral  compartment.5,6 Since then, better understanding of the
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;49:103–110.
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arthroscopic anatomy of the peripheral compartment and use
of arthroscopy without traction have provided an environment
that  is favorable toward wide-ranging joint exploration.7 Once
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the understanding of the arthroscopic anatomy of these com-
partments  had become well established, there was  a natural
expansion  of endoscopic exploration to other compartments
around the hip, such as the peritrochanteric, subgluteal and
medial  spaces of the hip.8–10

The arthroscopic anatomy is already well known.11 Mul-
tiple  portals are possible and are well defined with regard to
their  safety,12 as is the anatomical technique in relation to
preservation of the vascularization of the femoral neck.13,14

Indications

Lesions  of  the  acetabular  labrum

This is one of the commonest indications.15 The labrum
functions as a joint seal, helps in producing and enabling cir-
culation  of the synovial fluid and allows continual lubrication
of  the joint.16 In addition to its proprioceptive function, it adds
stability  to the joint because of the vacuum phenomenon,
deepens the hip joint, provides greater uniformity of pres-
sure  distribution and increases the contact surface between
the  femoral head and the acetabulum by 22%.17,18

Lesions of the acetabular labrum may  occur due to direct
trauma  during sports activities. In fact, these lesions rarely
occur  in the absence of morphological alterations to bones.19

Thus, the arthroscopic results from labral debridement alone,
without  treating the underlying bone dysmorphism, are
unsatisfactory.20 In most cases, femoroacetabular impinge-
ment  (FAI) makes the acetabular labrum the first structure to
fail.21

These lesions may  compromise the load absorption and
stabilization function of the acetabular labrum and may  lead
to  arthrosis, as also found with meniscal lesions.22 Finite
element studies16,17 have demonstrated that if the sealant
function of the labrum is compromised, the mechanical
demands on the underlying cartilage are increased, along with
shearing  forces, which may  contribute toward causing injury
due  to cartilage fatigue and subsequent arthrosis.23

In addition to FAI, labral lesions may  occur due to repetitive
microtrauma, of either high or low-energy nature, espe-
cially  through hip torsion mechanisms. Repetitive activities,
whether  in sports or not, which force the hip beyond the habit-
ual  range of motion, especially into hyperflexion of the hip,
may  cause injuries. These mechanisms may  include activities
such  as performing leg press exercises, ballet, yoga, spinning
exercise,  other gym activities, dancing, working in a squatting
position  and others.24–28

The clinical condition generally consists of anterior pain in
the  hip, which may  irradiate to the groin, trochanteric region
or  posterior region of the hip. One frequent clinical sign is the
“C”  sign, in which the patient points out the location of the
pain  in his hip with his hand in a “C” shape, in transverse ori-
entation  over the hip and trochanteric region, which denotes
pain  of intra-articular origin.29

In the treatment, the major objective is to preserve as
much  of the viable tissue as possible, with selective debride-

ment,  reinsertion or labral reconstruction. Studies comparing
clinical  results from debridement versus labral repair have
demonstrated that the best results are obtained through
repair.30,31 Evidence that labral reconstruction, using either
1 4;4 9(2):103–110

autologous or homologous tissue, may  present good results
in  patients with previous labral resection, ossified labra or
hypotrophic  labra has also started to appear.32–34

Femoroacetabular  impingement  (FAI)

Ganz recognized that FAI could lead to development of labral
lesions  and early arthrosis in non-dysplastic hips.35,36 This
concept  is dynamic, based on movement  more  than axial
loading  of the hip. It may  result from morphological abnor-
malities  that affect the acetabulum and proximal femur, or
it  may  occur in patients who subject their hips to extreme
and  supraphysiological ranges of motion. Depending on the
underlying  cause, FAI may  result in lesions of the labrum and
acetabular  cartilage.37 After the injury has occurred, synovial
fluid  starts to circulate through the lesion, in a continuous
valvular mechanism. If the low potential for healing in the
intra-articular environment is added to this, these hydrody-
namic  alterations and the bone dysmorphism will perpetuate
the  acetabular chondral lesion and its delamination of the sub-
chondral bone, until the compensatory mechanisms cease to
operate, which leads to arthrosis.

Two distinct types of femoroacetabular impingement have
been  identified,35 and they are frequently combined.38 The
first  type is characterized by linear impingement of the acetab-
ular  rim against the femoral head–neck junction, because of
local  acetabular supercoverage (e.g. acetabular retroversion)
or  overall supercoverage (e.g. deep thigh or acetabular pro-
trusion),  called a pincer or a pinching effect. The second type
occurs  with compression of the non-spherical extension of the
femoral  head into the acetabular cavity, which is called Cam.

Changes  to the femoral and acetabular anatomical for-
mat  may  also result from childhood diseases such as
Legg–Calvé–Perthes, epiphysiolysis, changes in inclination
and  acetabular or femoral version.39

In relation to the clinical condition, patients complain of
anterior  and lateral pain in the hip. In the anterior impinge-
ment  test, which is done with maximum internal rotation and
90◦ of passive flexion of the hip, diminished internal rota-
tion  of the hip and associated pain are observed. Flexion and
adduction  of the hip lead to conflict between the femoral
neck  and the acetabular rim. Internal rotation and associated
adduction cause shearing forces in the acetabular labrum,
similar  to those in the menisci of the knees, and stimulate
the  nerve ends. This causes acute inguinal pain in patients
with  a torn or degenerated labrum21 (Fig. 1).

The  arthroscopic treatment for femoroacetabular impinge-
ment  consists of elimination of the bone conflict and
correction of the deformities, both on the acetabular side and
on  the femoral side, along with treatment of lesions of the
chondrolabral complex by means of osteoplasty of the proxi-
mal  femur, osteoplasty of the acetabular supercoverage and
refixation,  reconstruction or labral debridement and treat-
ment  of the chondral lesions.40,41

Pyoarthritis
Early surgical intervention is essential for obtaining good
results  from treating septic arthritis of the hip. Arthroscopy
has  advantages, such as smaller incisions, shorter recovery
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Fig. 1 – Appearance of the impingement test in the physical
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tion  and myxoid degeneration of the acetabular labrum and/or
deinsertion  at the acetabular rim.76
xamination of the hip, which is done with the hip flexed
t  90◦, internal rotation and adduction.

ime, better viewing and effective irrigation of the joint, the
ossibility  of implanting continuous irrigation catheters, the
ossibility  of collecting material for culturing and anato-
opathological examination, and minimal morbidity.42–47

lthough there have been few studies on arthroscopic treat-
ent  of pyoarthritis in adults, good results have been obtained

rovided  that the intervention was  early.48,49 Among children,
ome  comparative studies have demonstrated the superiority
f  arthroscopic drainage over open drainage. The possibil-

ty  of drainage of acute infection also exists with total hip
rthroplasty.50

rthrosis

here is some controversy regarding use of arthroscopy on
he  hip in the presence of osteoarthrosis. The results from
reating  FAI in the presence of advanced arthrosis, with loss of
oint  space, are not good.51,52 On the other hand, McCarthy and
ee53 described good results from debridement of osteophytes
nd  degenerated labra in cases of arthrosis in the initial stage,
.e.  without loss of joint space on simple radiographs (Tönnis
lassification type 0 and 1).54 Joint pinching greater than 50%
ompared  with the contralateral side, or less than 2 mm of
oint  space remaining, along with limited range of motion,41

s a poor prognostic factor.51

In the light of poor results and high rates of conversion to

ip  arthroplasty within a three-year period, treatment for hips
ith arthrosis should have very restricted indications.55,56

Fig. 2 – Example of a broken guidewire. Arthr
;4 9(2):103–110  105

Free  bodies

Hip arthroscopy is an excellent tool for removing free bod-
ies  from the hip joints, which could be bone or osteochondral
fragments resulting from hip dislocation, firearm projectiles,
synovial chondromatosis, broken guidewires or other types
of  foreign bodies of joints,57–64 thus enabling effective and
complete removal of the free bodies, synovectomy and rapid
rehabilitation64–69 (Fig. 2).

Tumors  and  other  conditions

Hip arthroscopy can be used in selected cases. It is also an
option  for treating pigmented villonodular synovitis, synovial
chondromatosis and osteoid osteoma of the hip.64,70–73

Impingement  of  the  tendon  of  the  iliopsoas
muscle/internal  prominence

Compression of the tendon of the iliopsoas muscle in the ante-
rior  capsule of the hip and consequently in the acetabular
labrum may  cause labral lesions in the anteromedial region
and  even bone deformity in the femoral head, which is atypical
(Fig.  3).

Audible and/or palpable internal prominences may  be
associated with the anterior region of the hip. For selected
patients, debridement or labral repair together with tenotomy
of  the psoas may  produce good results in patients without
any  improvement through conservative treatment. Internal
prominences are characterized by prominence of the tendon
of  the iliopsoas over the iliopectineal eminence. In the absence
of  improvement through conservative treatment, tenotomy of
the  psoas can be performed, either as an intracapsular proce-
dure  or at the level of the lesser trochanter, with satisfactory
results.74,75

Dysplasia

Patients with dysplasia generally have hypertrophy of the
acetabular  labrum due to shearing of the femoral head, caused
by  lack of acetabular coverage. This shearing gives rise to
excessive  mechanical demands at the chondrolabral transi-
Some care should be taken in indicating arthroscopy for a
dysplastic  hip. Capsulotomy and labral disorder may  result in

oscopy can be used to remove the wire.
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Fig. 3 – Note the appearance of the tendon of the iliopsoas
muscle on magnetic resonance imaging and the bone
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progression of the arthrosis, worsening of the pain and joint
instability.  In cases of dysplasia with a Wiberg center-edge
angle77 >20◦, arthroscopy can be used for repairing the labral
lesion.  In cases of angles smaller than 20◦, arthroscopy is con-
traindicated  and can be used as a coadjuvant for labral repair,
during  or after treatment aimed at correcting the acetabular
coverage.78

Chondral  lesions

Chondral lesions of the hip may  be acute, chronic or degenera-
tive,  with partial or full depth. They may  result from repetitive
trauma,  direct trauma, FAI, dysplasia or osteonecrosis of the
femoral  head.38

There are several options for arthroscopic treatment.
Among these are microfracturing, debridement through abra-
sion,  osteochondral autologous transplantation (mosaicplasty
or  osteochondral autologous transfer system, OATS), autolo-
gous  transplantation of chondrocytes, autologous chondroge-
nesis  induced by matrix, fresh osteochondral transplantation
and osteochondroplasty of peripheral lesions of the acetabular
rim.79–82 The long-term results and superiority of one method
over  the others have not yet been established.83 It is important
to  emphasize that the indication for arthroscopy in cases of
osteonecrosis  may  be to evaluate chondral and labral lesions
and  assist in surgery and staging, and not as specific therapy
through  this method. Its indication should be limited.84,85

Synovectomy  and  joint  biopsy

Hip arthroscopy can be used for synovectomy and synovial
biopsies, and it is frequently indicated in cases of rheumato-
logical  conditions and done on an outpatient basis.65,86

Instability

Traumatic

Hip instability may  result from low-energy trauma with sub-
luxation  of the hip, or comprise dislocation due to high-energy
trauma. Removal of free bodies is the main indication,87 but
arthroscopy can also be used for treating chondral and labral
lesions.88

Non-traumatic

Hip instability may  result from capsule-ligament laxity and
consequent  injury of the chondrolabral or osteochondral com-
plex of the acetabulum. Patients who have diseases of the
connective tissue, such as Ehlers–Danlos disease or idiopathic
capsule-ligament laxity, or who perform activities that require
range  of motion greater than what is physiologically nor-
mal,  such as ballet dancers, may  develop symptomatic hip
instability.89–91

The clinical picture generally comprises anterior and/or
posterior hip pain, which may  be associated with mechanical

symptoms and a sensation of being “out of place”. Excessive
external rotation of the hip when in dorsal decubitus, and
other  signs of extreme laxity may  be present, with or without
associated pain.92
deformation caused to the femoral head, seen on
tomography.

The arthroscopic treatment consists of repairing the lesion
of  the chondrolabral or osteochondral complex. There is the
possibility  of tensioning by means of sutures or by using radio
frequencies  on the anterior capsule, with the aim of diminish-
ing  the anterior instability.89

Aid  for  treating  hip  fractures

It can be used as an aid for fixing fractures of the acetabulum
and  femoral head.93–96 It is a tool for viewing the reduction,
analyzing screw penetration and removing free bodies.

Injuries  of  the  round  ligament

The round ligament is a potential cause of hip pain.97 It may
become  torn through traumatic causes or instability.98 Arthro-
scopic  debridement may  lead to pain relief.99 The possibility
of  reconstruction using a graft is described in the literature,100

but the long-term results are unknown.

Post-arthroplasty

Cases of persistent pain subsequent to arthroplasty can be
investigated  and/or treated by means of arthroscopy. The
indications include: tendinitis of the tendon of the iliopsoas
muscle  due to impingement at the edge of the acetabu-
lar  component, acute prosthetic infection, investigation of
breakage  or loosening of the polyethylene, pseudotumors,
corrosion at the head–neck junction of the prosthesis and
instability.50,101–107

Peritrochanteric  space

Extra-articular endoscopy has evolved over recent years, espe-
cially  through studies on conditions that cause trochanteric
pain  syndrome and deep gluteal pain syndrome.8

Deep  gluteal  pain
Patients with deep gluteal pain generally have a history of
trauma  in this region and complaints of pain while seated,
sciatic  pain and paresthesia of the affected limb due to
compression of the sciatic nerve proximally or distally to the
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luteal region. Piriform syndrome can be considered to be one
f the causes of deep gluteal pain.108,109 Arthroscopic neurol-
sis  of the sciatic nerve has been described in cases of failure
f  conservative treatment, with good results.10,110

rochanteric  pain  syndrome

rochanteric pain syndrome is the term used to describe
hronic pain in the lateral region of the hip. There are several
ausal  factors, such as injuries of the tendon of the gluteus
edius  and minimus muscles, trochanteric bursitis and exter-

al  snapping.

njuries  of  the  gluteus  medius  and  minimus

njuries to the gluteus medius and minimus are analogous to
njuries of the rotator cuff of the shoulder, which are both
ssociated with advanced age and degenerative alterations
f  the tendons.111,112 The clinical condition generally consists
f  lateral pain in the hip that does not respond to conserva-
ive  treatment and may  be associated with weakness of the
bductors  and a positive Trendelenburg sign. If conservative
reatment fails, endoscopic repair of the tendons affected can
e performed.113,114

ateral  (external)  snapping

xternal snapping is defined as an audible or palpable snap-
ing  sensation in the trochanteric region during flexion
nd  extension of the hip, commonly observed among long-
istance  runners. It occurs when the posterior part of the

liotibial  band or the anterior part of the tendon of the glu-
eus  maximus slides over the trochanter during hip flexion.

hen  the hip is then extended, these structures may  collide
gainst  the greater trochanter and cause audible, palpable and
ainful  snapping. If conservative treatment fails, endoscopic
reatment can be performed with the objective of diminishing
he  tension of these structures above the greater trochanter.
lizaliturri et al.115 described creation of a defect in the iliotib-
al  band above the greater trochanter, with 90% resolution of
he  snapping and pain. Polesello et al.116 described endoscopic
enotomy of the gluteus maximus, with 88% resolution of the
napping  and lateral pain.

ursectomy

he clinical picture of trochanteric bursitis comprises chronic
ain  over the lateral region of the greater trochanter. Pain
n  palpation is characteristic. In cases that are refractory
o  conservative treatment, endoscopic bursectomy can be
erformed.117–120 It is important to emphasize that the diag-
osis  of trochanteric bursitis needs to have special attention,
iven  that because of lack of knowledge of the differen-
ial  diagnoses, other causes of pain in the region may  go
nnoticed.8,121

amstring  tendons
amstring injuries may  range from muscle distension to com-
lete  avulsion. Different open techniques for reinsertion have
een  described, although the possibility of arthroscopic rein-
;4 9(2):103–110  107

sertion  also exists.122,123 It has been reported that early repair
has  better results than late repair, especially among high-
performance athletes.124

Adjuvant  in  femoral  or  periacetabular  osteotomy  for
dysplasia  and  complex  deformities  of  the  hip

There is a discussion in the literature regarding the indi-
cations  for hip arthroscopy before or after osteotomy,
especially in relation to Ganz’s periacetabular osteotomy.
Those who advocate arthroscopy state that associated treat-
ment  for joint lesions would be beneficial.125,126 On the
other hand, it has been observed that a large proportion of
the  patients who undergo periacetabular osteotomy remain
asymptomatic after the operation, without the need for any
new  intervention.126,127

Children

Hip arthroscopy for children has gained prominent space over
recent years.39,128–131 Its indications include: investigation of
the  pediatric hip; biopsy; joint cleaning; septic arthritis43; hip
dysplasia,  which could be for the purposes of joint cleaning
to  facilitate reduction, assisting in pelvic osteotomy, explor-
ing  joint incongruence, performing debridement of the labrum
and  cartilage fragments, or releasing fibrosis after the opera-
tion;  Legg–Calvé–Perthes disease, for removal of free bodies,
synovectomy, debridement of the round ligament, labrum
or  cartilage fragments and treatment of femoroacetabular
impingement; tenotomy of the iliopsoas; epiphysiolysis, to
treat  FAI or aid in removing broken screws59; and trapezoidal
osteotomy of the femoral neck.132
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