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ABSTRACT
Hip arthroscopy has become increasingly common
worldwide as advances have been made in the
understanding of the pathophysiology of hip injuries as
well as technological advances in arthroscopic surgical
techniques and instrumentation. In evaluating a patient
with hip pain, it is important to obtain a detailed history
and to perform a comprehensive physical examination,
and then arrange appropriate radiographic and other
special tests. Radiography, CT scan and MRI/MR
arthrogram are frequently useful in diagnosing hip
pathology, but are not all necessary. Intra-articular
injection of an anaesthetic with or without steroid
should be considered for diagnostic and potentially
therapeutic purposes if intra-articular sources of hip pain
are part of the differential diagnosis. Conditions which
were previously treated with open surgery are now
frequently managed with arthroscopic intervention, such
as removal of loose bodies, chondral injury, labral injury,
femoroacetabular impingement, snapping hip and
gluteus medius tears. Complication rates of hip
arthroscopy are relatively low (<5%), and the future of
hip arthroscopy is bright with foreseeable developments
which are likely to include further advances in surgical
tools, expansion of indications and probable
development of computer-assisted technology and
navigation. Further still, there will most likely be
advances in biological investigations and treatments
such as the usage of serum and joint biomarkers to
evaluate chondral injury, and cellular therapies to treat
cartilage loss.

INTRODUCTION
Clinicians frequently treat patients presenting with
hip pain. In the course of evaluation, it is import-
ant to obtain a detailed history, to perform a com-
prehensive physical examination and obtain
appropriate imaging. Hip arthroscopy has emerged
as a potential diagnostic and therapeutic inter-
vention for many of these patients, and is being
performed with increasing frequency worldwide.
The purpose of this article is to provide a state-of-
the-art review on hip arthroscopy, starting with a
brief historical perspective with key articles, discuss
the evolution of surgical techniques, provide a
broad overview of surgical indications (from
common to less common), and finally highlight
global differences and future direction.
Hip arthroscopy has emerged as a useful diag-

nostic and therapeutic tool for the evaluation and
treatment of hip pain—both intra-articular and
periarticular sources of hip pain.

History
In 1931, Dr Michael Burman was credited with
performing the first hip arthroscopy on 20 cadaver
hips, as he evaluated the use of arthroscopy in

every joint. He concluded that visualisation was
limited to the intracapsular portion of the femur,
and that the acetabulum and acetabular fossa were
unable to be visualised without traction.1 As arthro-
scopic knee and shoulder surgery became more suc-
cessful in the 1970s, attention then returned to hip
arthroscopy. In 1984, Dr Jim Glick attempted to
remove loose bodies from the hip joint of a moder-
ately obese female and was unsuccessful in entering
the hip joint secondary to the large soft tissue enve-
lope. Along with Thomas Sampson, he developed
the idea of scoping in the lateral decubitus patient,
and published a series of 11 patients in which they
used traction and long instrumentation.2 Dr Glick
concluded that ‘the therapeutic usefulness of hip
arthroscopy will provide patient benefit, not only
in the applications described above, but also in
those yet to be revealed’. Dr Thomas Byrd popu-
larised the supine position for hip arthroscopy, as
well as described techniques to minimise damage to
the labrum.3 4

Reviews and state-of-the-art or current concept
articles
There have been several reviews published in the
past decade about hip arthroscopy. As time has
progressed, more and more reviews and studies
have demonstrated the efficacy and relative safety
of performing hip arthroscopy for a variety of
intra-articular conditions. Box 1 highlights some
of the key articles that have influenced the evolu-
tion of hip arthroscopy.

Current state of the art
Diagnostics
The majority of sources of hip pain can be diag-
nosed through obtaining a careful patient history
and physical examination. Table 1 discusses pertin-
ent history and physical examination findings for
many of the diagnoses to be addressed in this review
article. In general, the location of the patient’s pain
can be useful in differentiating whether the source is
intra-articular or extra-articular, especially as groin
pain is the most common location of pain in patients
with an intra-articular source of symptoms. Physical
examination should attempt to reproduce the
patient’s pain through range of motion, palpation and
specific tests. Referred sources of pain (ie, from the
spine, abdomen or pelvic structures) should be con-
sidered and excluded when appropriate. Appropriate
imaging can then be considered depending on the dif-
ferential diagnosis (radiographs, CT, MRI/MR arthro-
gram or ultrasound). Table 2 lists some commonly
used outcome and classification systems for hip path-
ology. The majority of patient-reported outcome
scores were developed for hip arthritis; thus, newer
scores, such as the International Hip Outcome
Score or the Copenhagen Hip and Groin Outcome
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Score, which have been validated in younger, more active patients,
are currently favoured as being better tools to measure outcome in
active patients with non-arthritic hip pain (boxes 2 and 3).

Byrd and Jones5 found that MR arthrography (MRA) was
more sensitive in detecting intra-articular abnormalities of the
hip, but had twice as many false-positive results. While MRA
and high field strength MRIs have been shown to reliably detect
labral pathology, recent studies have also demonstrated that up

to 79% of cartilage lesions can be identified on MR arthrogram
imaging.6 Furthermore, intra-articular anaesthetic injection was
found to provide 90% accuracy in detecting intra-articular hip
pathology.5

Other advances in cartilage imaging have included distraction
MRA, dGEMRIC and T2 mapping using variations of MRI.7

These techniques are not generally used in everyday practice.
If a diagnosis is still elusive despite the above, diagnostic hip

arthroscopy can be a useful tool. In a study by Baber et al,8 they
found that of 154 patients with ‘idiopathic hip pain’, hip arth-
roscopy altered the diagnosis in up to 53% of these patients
(the most common diagnoses being osteoarthritis, osteochondral
defects, labral tears, synovitis and loose bodies).

Surgical techniques
Position—supine versus lateral
The lateral position (figure 1A) was popularised by Drs Glick
and Sampson, and permits direct access to the joint superior
to the femoral neck. Advantages of this position include easier
entry into the hip joint and better instrument manoeuvrability.
This position may also be more advantageous in obese patients,
as gravity tends to pull the fatty tissue away from the hip. It
is also easier to apply lateral traction to the femoral head,
improving visualisation of the ligamentum teres (LT), it is more
comfortable for the surgeon, and it diminishes the risk of instru-
ments falling to the floor. The disadvantage is that the image
intensifier cannot be used to obtain a lateral view of the hip
while it is in traction.

The supine position (figure 1B, C) uses equipment similar to
that used to treat hip fractures, such as a fracture table, which
is generally readily available in most hospitals. The patient is
placed into position with the padded perineal post slightly
lateralised. The image intensifier is used to confirm both
anteroposterior and lateral positions. The leg is usually placed
in neutral rotation and flexion/extension, with ∼10–15° of
abduction.

Traction
Approximately 20–50 lbs of traction force is needed in order to
adequately distract the hip to perform hip arthroscopy. Eriksson
et al9 determined that adequate visualisation of the hip joint in
an anaesthetised patient required between 300 and 500 N of

Table 1 Patient selection in surgical decision-making

History Physical examination Additional diagnostics

Intra-articular loose
body

Deep groin pain, sometimes mechanical symptoms Pain with ROM of hip XR or 3D imaging demonstrating loose body in
joint

Chondral injury Varying presentations, often insidious onset Varying presentation MRI/MR arthrogram demonstrating chondral
injury (low sensitivity)

Labral injury Groin pain, clicking/catching symptoms Positive labral stress test and
impingement test

MRI/MR arthrogram with labral tear/
degeneration

Femoroacetabular
impingement

Groin pain, pain with flexion/internal rotation Positive labral stress test and
impingement test

XR with cam/pincer lesions
CT and/or MRI/MRA

Snapping hip Audible snapping sound with hip flexion (internal),
visible snapping over greater trochanter (external)

Positive Byrd test (internal) and
bicycle test (external)

Dynamic ultrasound may help with diagnosis

Trochanteric bursitis Lateral hip pain Tenderness to palpation over
trochanteric bursa

Dynamic ultrasound may assist with diagnosis

Hip instability Hip pain +/− sensation of hip unsteadiness Positive anteroposterior instability
tests

XR evaluation for DDH, MRI may demonstrate
loose capsule/ligamentum teres tear

Gluteus medius tears Lateral hip pain/weakness with movement Lateral hip tenderness
Positive Trendelenburg

MRI demonstrates tear of hip abductors

DDH, developmental dysplasia of the hip; MRA, MR arthrogram; ROM, range of motion; 3D, three-dimensional.

Box 1 Key articles on hip arthroscopy

In 1987, Glick et al2 described hip arthroscopy by the lateral
approach.

Thomas Byrd3 published a series using supine positioning for
hip arthroscopy.

McCarthy and Busconi88 found that hip arthroscopy resulted in
statistically significant improvement for patients with a hip click/
mechanical acetabular symptoms and loose bodies.

Clarke et al75 demonstrated that hip arthroscopy was a relatively
safe procedure with minimal complications.

Byrd and Jones89 performed a prospective analysis of hip
arthroscopy to treat a variety of disorders demonstrating
reasonable success at 10 years follow-up.

Ganz et al33 identified femoroacetabular impingement as a
cause for osteoarthritis of the hip.

Phillipon et al28 demonstrated that arthroscopically repaired
labral tissue was capable of healing in an ovine model.

Telleria et al90 described the normal anatomic location of the
hip capsular ligaments and their relationship to the routine
anatomic portals used during hip arthroscopy.

Telleria et al78 determined that the risk of sciatic nerve injury
was more related to the amount of traction than the duration.

Egerton et al91 found that the presence of cartilage
degeneration was correlated with poorer outcomes following hip
arthroscopy.

Kemp et al92 performed a systematic review demonstrating
inferior results of hip arthroscopy in patients with osteoarthritis.

Lee A, et al. JISAKOS 2016;1:276–291. doi:10.1136/jisakos-2015-000004 277

State of the Art

group.bmj.com on December 12, 2016 - Published by http://jisakos.bmj.com/Downloaded from 

http://jisakos.bmj.com/
http://group.bmj.com


force. Tensiometers have been developed to gauge the amount
of traction applied; however, many have found tensiometers to
be imprecise in the amount of force applied, although they may
be helpful to determine a change in force.

While placing the hip in traction, it is important to break the
vacuum seal of the hip by inserting a spinal needle with the
stylet removed prior to applying full traction, as failing to do so
will increase the amount of traction necessary to distract the
hip.9 Traction is generally applied until there is a gap of
∼10 mm between the head of the femur and the acetabulum
superiorly.

Portals
Three standard portals have traditionally been used for perform-
ing hip arthroscopy: the anterior, anterolateral and posterolat-
eral portals (figure 2). However, recent years have seen the
majority of surgeons using just anterior and anterolateral
portals. The anterolateral portal is usually the first portal to be
made, and is located along the anterior margin of the greater
trochanter close to the superior femoral head, keeping in mind
the natural anteversion of the femoral neck.

There are several variations of the anterior portal that have
been described and used. The anterior portal initially described
by Byrd is then created at the junction of a line drawn distally
from the anterior superior iliac spine and the greater trochanter.
Most surgeons would now make their anterior portal 2–3 cm
more lateral to minimise the risk of damage to the lateral cuta-
neous nerve of the thigh. Another popular anterior portal is
described as being 5–7 cm distal and medial to the anterolateral
portal. This portal is particularly useful for inserting anchors
into the acetabular rim or when there is significant anterior acet-
abular overcoverage. The posterolateral portal is created along
the posterior margin of the greater trochanter, converging
towards the centre of the hip joint. It is important to ensure
that the leg is in neutral rotation while creating this portal in
order to prevent iatrogenic injury to the sciatic nerve.

Indications for hip arthroscopy
Various pathological conditions around the hip that may be
treated with different arthroscopic procedures will be discussed,
starting from classically accepted procedures to those are that
less commonly performed.

Loose body removal
Perhaps the clearest indication for hip arthroscopy is loose
body removal (figure 3). Multiple studies have demonstrated
the utility of hip arthroscopy to remove intra-articular

osteochondral fragments, successfully alleviating mechanical
symptoms and pain, while reducing the risk of further damage
to the joint surfaces by the loose body(ies).10 11 The arthro-
scopic approach is less traumatic than an open arthrotomy. A
systematic review by de Sa et al11 in 2014 found that the rate of
minor complications was 1% and the recurrence rate was 7.1%.

Chondral injury
Chondral damage is common in many clinical entities, such as
femoroacetabular impingement (FAI), hip dislocation and even
directly falling onto the lateral hip.12 In the early stages of dys-
plastic arthritis, the cartilage degeneration has been found to
originate in the anterosuperior portion of the weight-bearing
femoral head and acetabulum (figure 4A, B).13 Hip arthroscopy
can be used to remove and debride cartilage flaps to a stable
edge using a variety of instruments including a shaver, curette or
rongeur.

More advanced treatment of chondral injury has been largely
adopted from procedures around the knee. Microfracture
(figure 4B) has been described for chondral defects of the hip
with up to 86% patient improvement rate at over 2 years of

Box 2 Tips for successful hip arthroscopy

▸ Patient selection is crucial to successful hip arthroscopy. It is
important to distinguish between intra-articular and
extraarticular sources of hip pain prior to consideration of
surgical intervention.

▸ Evaluation of the central compartment of the hip requires
traction, whereas work in the peripheral compartment should
be performed with no traction to relax the ligaments.

▸ Hip arthroscopy in the face of osteoarthritis does not have as
good outcomes as can be seen with hip arthroscopy for the
non-osteoarthritic hip.

▸ We recommend gravity inflow, or very close pump
monitoring, for fluid management to mitigate risk of
intra-abdominal fluid extravasation.

▸ In the supine position, the padded post should be lateralised,
and the operative leg in neutral rotation and flexion/
extension, with ∼10–15° of abduction.

▸ Remove negative intra-articular pressure to ensure adequate
distraction and to reduce the amount of force required to
distract.

Box 3 Pitfalls in hip arthroscopy

▸ In creating the mid-anterior portal, be careful of the lateral
cutaneous femoral nerve as it arborises close to the portal
site. Cut only the skin, not deeper, to reduce the risk of
injury.

▸ The sciatic nerve is at risk with the posterolateral portal;
thus, ensure that the lower extremity is in neutral rotation to
prevent injury.

▸ Iatrogenic nerve injury is more so related to the amount of
traction, rather than the duration of traction.

▸ Limit osteochondroplasty to <30% of the anterolateral
femoral head–neck junction to prevent fracture.

▸ Over-resection of a pincer lesion can lead to iatrogenic hip
instability.

Table 2 Validated outcome measures and classifications

Indication
Outcome
measure Classification

All indications iHOT93

HAGOS94

MHHS95

NAHS95 96

HOS95 96

Femoroacetabular
impingement

Cam/pincer/combined
impingement33

Osteoarthritis Kellgren Classification97

Tönnis Grading System98

HAGOS, Copenhagen Hip and Groin Outcome Score; HOS, hip outcome score; iHOT,
International Hip Outcome Tool; MHHS, modified Harris hip score; NAHS, non-arthritic
hip score.
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follow-up.14 Philippon et al15 evaluated acetabular chondral
lesions following microfracture and found that the average per
cent fill on second-look arthroscopy was 91%.

More advanced procedures for the treatment of chondral
injury that are being tried sparingly include autologous chon-
drocyte transplantation (ACT), use of scaffolds and chondral
repair. In 2012, Fontana et al16 performed a pilot study com-
paring ACT and simple debridement. They found that in a
cohort of 15 patients, the patients undergoing ACT demon-
strated significantly improved Harris hip scores at an average
follow-up of 74 months. Fontana17 also described autologous

Figure 1 (A) Positioning for a patient for left hip arthroscopy in the lateral position. Note the fluoroscopy machine positioning and lateral vector of
force allowed by this position. (B) A patient positioned for right hip arthroscopy in the supine position. Note that the post is lateralised to provide a
lateral vector of pull and note the fluoroscopy machine coming from between the legs. (C) A patient prepped and draped for arthroscopy in the
supine position. Image (A) is used courtesy of J’OD. Images (B and C) are used courtesy of MRS.

Figure 2 Portals for right hip arthroscopy. Portal 3 is the standard
anterolateral portal, number 4 is the posterolateral portal position, and
portal 5 is the mid-anterior portal. These are used most frequently.
Portal 1 is the classically described anterior portal, at the junction of
the greater trochanter and ASIS. Portal 2 is used more frequently, 1 cm
lateral to Portal 1, felt to be a little safer in relation to the lateral
femoral cutaneous nerve. Number 6 portal is the distal anterolateral
portal, often used to work within the peripheral compartment. The
portal numbered 7 is the portal used for endoscopic release of the
iliopsoas at the lesser trochanter. Image is used courtesy of MRS.

Figure 3 Arthroscopic photo from the posterolateral portal
demonstrating multiple loose bodies from synovial chondromatosis
clogging the anterolateral portal. Image is used courtesy of MRS.

Lee A, et al. JISAKOS 2016;1:276–291. doi:10.1136/jisakos-2015-000004 279

State of the Art

group.bmj.com on December 12, 2016 - Published by http://jisakos.bmj.com/Downloaded from 

http://jisakos.bmj.com/
http://group.bmj.com


matrix-induced chondrogenesis (AMIC) in the hip. This proced-
ure combines microfracture with a type I and type III collagen
matrix placed over the microfractured area. These procedures
are still relatively nascent; thus longer term studies need to be
performed to determine their outcomes.

Full-thickness chondral injury
A subtype of chondral injury are full thickness chondral flaps
(figure 4A). While uncommon in other joints, full thickness

chondral flaps are relatively common in the hip, particularly in
patients with cam type femoroacetabular impingement.18 19

Full-thickness chondral delamination injury is unique and poses
a difficult problem. Phenotypically, this cartilage looks normal
or somewhat discoloured, though the cell viability and biochem-
ical profile are distinctly abnormal.20 Nonetheless, since these
injuries are common in younger patients, and with no viable
alternative that will give normal longevity to the hip, some
surgeons have tried to repair these flaps. In 2009, Sekiya et al21

Figure 4 Part (A) demonstrates a full
thickness flap of articular cartilage at
the anterosuperior acetabulum of a left
hip, being displaced by a curette, as
viewed from the posterolateral portal.
Part (B) is a view from the
posterolateral portal at the
anterosuperior acetabulum of a right
hip, where the articular cartilage has
been debrided and a microfracture
performed. Part (C) is an arthroscopic
photograph of the anterosuperior
acetabular cartilage being held in
position by a biter, while fibrin glue is
curing. Part (D) is an arthroscopic view
of an acetabular chondral repair
performed with the use of a FasT Fix
device. Images (A, B) are used courtesy
of MRS. Images in 4 (C and D) are used
courtesy of RNV.

Figure 5 Part (A) is an arthroscopic
photograph of a labral-chondral
separation of a left hip in a young
athlete. An arthroscopic probe from
the anterolateral portal is displacing
the tear. Part (B) demonstrates the
labrum detached from the acetabular
rim (and concomitant chondroplasty of
the damaged acetabular articular
cartilage) and part (C) demonstrates
the labrum re-fixated to the
acetabular rim.
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published a case study using direct suture repair of a full-thickness
chondral flap in a 17-year-old.21 This procedure was performed in
combination with an osteoplasty, labral repair and capsular plica-
tion, and at the short follow-up of 12 weeks, the patient rated his
hip as 95% of normal. Tzaveas and Villar22 described a case series
of 19 patients who underwent chondral repair with fibrin glue
(figure 4C). At 1-year follow-up, both pain and function were
found to be statistically improved. Villar and colleagues have also
presented on the usage of a Fast-fix device (Smith and Nephew,
Andover, Massachusetts, USA) with good results (figure 4D).
Though chondral repair of what is essentially abnormal cartilage
seems to be counter-intuitive, long-term outcomes are needed to
determine its true efficacy, as this cartilage, even if dead, may func-
tion as a good scaffold for cartilage growth.

Labral injury
MRI of asymptomatic volunteers has found that labral path-
ology can be found in many patients without corresponding hip

pain. Schmitz et al23 took 42 healthy volunteers without hip
pain and found a labral tear on MRI in 81%. Similarly, Register
et al24 evaluated 45 asymptomatic patients with a mean age of
38 years and found MRI evidence of labral tears in 69%. Thus,
not everyone with a labral tear needs surgery to address the
finding, as this may not be the source of a patient’s symptom.
However, when symptomatic, there are a number of
options available: debridement/partial labrectomy, labral repair
(figure 5A–C) and, more recently, labral reconstruction for
irreparable tears (figure 6A, B). Partial labrectomy has been
found to result in symptomatic improvement of pain; however,
progressive arthritic changes seen at the time of surgery result in
poorer outcomes.25 What has yet to be proven is that a partial
labrectomy or labral tear may result in degenerative hip
changes. Abrams et al26 have demonstrated that labral regrowth
may occur in patients following partial labrectomy. The quality
and function of this tissue has yet to be studied.

Advances in arthroscopic instrumentation have permitted the
ability to repair the labrum.27 Philippon et al28 showed in an
ovine model that labral repair resulted in histological healing.

Figure 6 (A) Arthroscopic view of the anterior acetabular rim with a
soft tissue allograft being used to reconstruct an absent labrum in a
17-year-old girl who had a prior labral debridement but had hip
instability. The graft has purple marking on it to label the ‘up’ side of
the graft. Part (B) is a picture of a labral reconstruction graft fixed in
place with sutures. Images (A, B) are used courtesy of MRS.

Figure 7 Part (A) is an arthroscopic view of a cam lesion in the
peripheral compartment with loss of femoral head–neck offset. Part (B)
is the same patient and view demonstrating re-creation of the femoral
head–neck offset. Images (A, B) are used courtesy of MRS.
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Krych et al29 performed a prospective randomised control trial
in 36 female patients comparing labral repair and selective
labral debridement, and found that repair resulted in improved
functional outcomes at 1-year post surgery.

For those hips with labral tears that are not reparable, arthro-
scopic labral reconstruction has been described, using a variety
of grafts, both autografts and allografts (figure 6A, B). Philippon
has used ipsilateral iliotibial band (ITB) autograft, and found at
an average of 56 months survivorship in 75 patients.30 In elite
athletes, 81% were able to return to play following labral recon-
struction with improvement in subjective symptoms.31 Matsuda
et al32 performed labral reconstruction in eight patients with
gracilis autograft, and found similar outcomes to those who
underwent labral repair, with a high level of patient satisfaction
in the reconstruction group.

Femoroacetabular impingement
Ganz et al33 described femoroacetabular impingement as a cause
of hip pain, as well as for osteoarthritis of the hip in 2003. Cam
impingement is a loss of offset between the femoral head and the
superior head/neck junction (figure 7A, B), while pincer impinge-
ment results from overhanging bone from the acetabulum (figure
8A–C), which is usually anterolaterally, although may be global
or any portion thereof. Additionally, calcification of the anterior-
superior labrum has been found to also result in pincer impinge-
ment.34 Both entities, individually or in combination, may result
in labral injury, articular cartilage damage or arthritis from the
abutment between the femoral head/neck region and acetabular
rim, as the hip is taken through a range of motion.

Classical surgical management of FAI has been through open
procedures; however, hip arthroscopy has emerged as an
equally viable, or even superior, option for treatment.35

Matsuda et al36 performed a systematic review comparing open,

mini-open and arthroscopic treatment of FAI. They found that
all were relatively safe and effective procedures, and that the
arthroscopic approach had similar or better outcomes, with
fewer complications when performed by experienced surgeons.

Multiple studies have demonstrated good short-term out-
comes with arthroscopic treatment of FAI. In 2009, Philippon
et al37 found that in 112 patients, treatment resulted in high
patient satisfaction and good outcomes at a minimum of 2 years
follow-up. Byrd and Jones38 followed 100 consecutive cases and
found that 79% had good-to-excellent results following hip
arthroscopy for FAI; however, there was a considerable number
of patients with significant articular damage found during arth-
roscopy. Results in high-level athletes have also been promising.
Nho et al39 found that in 47 athletes, arthroscopic treatment of
FAI resulted in 78% return to play at 1 year and 73% of athletes
were still able to participate in their sport at 2 years.

Internal snapping hip
Internal snapping hip occurs when the iliopsoas tendon snaps
over the iliopectineal eminence or the femoral head. Treatment is
largely conservative, and various open techniques have
been described including fractional lengthening of the tendon
(figure 9A, B). In 2004, Dr Sampson described an endoscopic
release of the tendon close to the lesser trochanter at a hip arth-
roscopy course. Flanum et al40 published a series of six patients
who underwent the procedure, and all demonstrated improved
Harris hip scores at 6 and 12 months postoperatively. In 2006,
Wettstein et al41 presented an arthroscopic technique to release
the iliopsoas tendon through the peripheral compartment. In
their series of nine patients with a mean follow-up of 9 months,
no complications were identified and hip flexion strength
returned to normal within 3 months. Ilizalitturi et al42 per-
formed a prospective randomised control trial comparing the

Figure 8 These figures demonstrate
an acetabuloplasty of a patient with
protrusion. Part (A) is a picture after
acetabular chondroplasty and using the
burr to perform the acetabuloplasty.
Part (B) demonstrates the step-off
between where some of the
acetabuloplasty has occurred and the
remaining rim. This photograph
demonstrates a 5 mm step-off/removal
has been performed. Part (C)
demonstrates the completed
acetabuloplasty. Images (A–C) are
used courtesy of MRS.
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endoscopic approach (release the tendon at the lesser trochanter)
with a transcapsular psoas release in the peripheral compartment.
They found that in both techniques, WOMAC scores were sig-
nificantly improved postoperatively, with complete resolution of
snapping with both techniques, and that no statistically signifi-
cant difference in scores was found between the two techniques.

In 2010, Contreras et al43 described iliopsoas release per-
formed through the central compartment. In this series of seven
patients, postoperative pain and hip scores were improved at
2 years’ follow-up.

Greater trochanteric pain syndrome
Greater trochanteric pain syndrome (GTPS) is pain in the tro-
chanteric region and has many possible causes, including tro-
chanteric bursitis, gluteal tendinopathy and tears of the gluteal
tendons.

The majority of patients respond to non-operative measures
such as physical therapy and cortisone injections. For refractory
pain, endoscopic trochanteric bursectomy was been described
by Baker et al44 in 2007. In this series of 30 patients, pain

scores and Harris hip scores both demonstrated significant
improvement at an average of 26 months’ follow-up. One
patient required an open bursectomy. Fox also described a series
of 27 patients over a 7-year period who underwent arthroscopic
bursectomy for recalcitrant bursitis, and found that 23 of the 27
patients had good or excellent results at 1 year follow-up, and
all but one were satisfied with the outcome.45

Finally, in 2010, O’Donnell and Singh reported 31 patients
treated by arthroscopic ITB decompression, trochanteric bur-
sectomy and radiofrequency microdebridement (figure 10). At
1 year, the Non-Arthritic Hip Scores had improved, on average,
from 60 to 79.46

External snapping hip
External snapping hip occurs when the posterior ITB or anter-
ior gluteus maximus tendons snap over the greater trochanter. A
variety of open surgical options have been described to release
the tendinous portion, including Z-shaped release, formal
Z-lengthening, an oval-shaped excision and release of the ten-
dinous insertion on the femur.47 In 2006, Ilizaliturri et al48

described a diamond-shaped excision (similar to the open ellips-
oid approach described by Zoltan and Clancy) performed

Figure 9 View from the peripheral compartment demonstrating (A)
the iliopsoas tendon via a transcapsular approach and (B) after the
iliopsoas tendon has been cut, with the tendon ends retracted ∼1 cm
and the muscle keeping the overall iliopsoas unit functionally intact.
Images (A, B) are used courtesy of MRS.

Figure 10 Arthroscopic picture demonstrating (A) trochanteric
bursectomy with an arthroscopic shaver and (B) radiofrequency probe
performing microtenotomy of the region. Images (A, B) are used
courtesy of JD.
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arthroscopically in 11 patients; all but one had complete reso-
lution of symptoms at an average of 2 years of follow-up.
Others have entered the space between the ITB and greater tro-
chanter, identified a thickened posterior band of the ITB and
cut just this portion of the ITB (figure 11A, B).

Hip instability
While instability of the hip is a newer concept, acceptance of
this clinical entity is complicated by a lack of objective diagnos-
tic criteria. In 2001, Philippon49 described arthroscopic thermal
capsulorrhaphy as a potential treatment option for patients with
hip instability. Arthroscopic capsular plication has also been
described for treatment of hip instability (figure 12A–C). Domb
et al50 described a series of 26 patients with borderline hip dys-
plasia who underwent labral repair augmented with capsular pli-
cation with inferior shift. At a mean follow-up of 27 months, all
patients demonstrated improvements in patient-reported
outcome scores with overall 77% of patients reporting good/
excellent results; however, a large number of these patients also

had concurrent bony procedures performed. Safran and
Kalisvaart51 presented a series of 31 patients who underwent
suture capsular plication with no bony procedures performed,
finding that all patients had improved pain and function at a
minimum of 1-year follow-up, including return to college and
professional sports in the 11 athletes in this series.

A recent systematic review determined that high rates of FAI
characteristics were present in patients with hip instability; thus,
it is important to address and treat concurrent pathology.52

Philippon et al53 studied professional athletes who sustained a
traumatic hip dislocation during competition and were treated
with hip arthroscopy. Of the 14 patients, all were found to have
labral tears and chondral defects, 11 had LT pathology and 9
had evidence of FAI. Previous case series have also found a link
between FAI and traumatic hip instability. Berkes et al54

described three cases of posterior hip instability, with two of the
three athletes sustaining traumatic posterior hip subluxations
without a contact mechanism. All the patients demonstrated evi-
dence of FAI on radiographic and arthroscopic examination;
thus, FAI may predispose athletes to hip instability by allowing
the femoral neck to lever on the acetabulum, resulting in lux-
ation of the femoral head.

Subspinous impingement
In addition to classic FAI, an abnormally positioned, elongated
or hypertrophic anterior inferior iliac spine (AIIS) has been
described as a potential source of hip impingement.55 (figure
13A) This has been termed subspinous impingement, and
Larson et al56 in 2011 described three cases who underwent
arthroscopic AIIS decompression. At a minimum of 1-year
follow-up, all three patients had improvement in outcomes
scoring and hip flexion range of motion.

Recent recognition of this entity has led to further research to
classify subspine impingement and the associated pathology.
Hetsroni et al57 reviewed three-dimensional CT reconstructions
of 53 patients and classified 3 morphological AIIS variants.
They found that when the AIIS extended to, or distal to the
acetabular rim (types II and III, respectively), there was a con-
comitant loss of both hip flexion and internal rotation. Further,
Amar et al58 retrospectively reviewed 100 consecutive hip arth-
roscopies and found that 21% of the patients had a low AIIS.
All of the patients had an anterior labral tear at the level of the
AIIS, and a majority had chondrolabral or chondral injury as
well (figure 13B, C).

Gluteus medius tears
Tears of the gluteus medius may be a source of pain along the
lateral hip. Traditional operative management has required open
surgery; however, recent advances have permitted endoscopic
repair of gluteus medius tears. Voos et al59 described a series of
10 patients who underwent endoscopic gluteus medius repair
following failure of non-operative treatment. All 10 of the
patients had complete resolution of pain at an average follow-up
of 25 months, with all regaining full motor strength of their hip
abductors and improved outcome scores. Similarly, McCormick
et al60 retrospectively reviewed 10 patients who underwent
endoscopic repair and found that all patients had clinically
improved abductor tendon strength postoperatively.

Selective indications for arthroscopy
While we previously discussed a few less commonly performed
procedures (including labral reconstruction and ACI/MACI as

Figure 11 Arthroscopic view from beneath the iliotibial band (ITB)
(to the left) where the greater trochanter and gluteus medius tendons
are to the right (not seen). Part (A) demonstrates the probe palpating
the thickened posterior fibres of the ITB that are causing the external
snapping hip. Part (B) is an arthroscopic photograph of the probe in
the defect resulting from the sectioning of the posterior ITB.
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Figure 12 These arthroscopic
photographs are from the anterolateral
portal, after performing a partial
capsulectomy. Part (A) demonstrates
the probe is in the defect, with the
femoral head–neck junction in the
centre of the picture. The probe size
reveals this defect to be about
7–8 mm in a proximodistal direction,
and ∼15 mm in an anteroposterior
direction. Part (B) is after three
non-absorbable sutures have been
passed from a proximal to distal
direction. Part (C) is after the sutures
are tied, plicating the capsule. Images
(A–C) are used courtesy of MRS.

Figure 13 Is a case of AIIS
subspinous impingement in a
17-year-old male soccer player.
Part (A) is a three-dimensional
reconstruction CT scan demonstrating
asymmetry with the right AIIS being
more prominent. Part (B) demonstrates
the AIIS after performing subspinous
resection, while (C) demonstrates the
associated intra-articular pathology of
labral chondral injury and anterior
synovitis. Images (A–C) are used
courtesy of MRS. AIIS, anterior inferior
iliac spine.
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well as chondral repair), the remainder of this section will focus
on those procedures whose indications are clearly still evolving,
and are being selectively performed by experienced hip
arthroscopists.

Ischiofemoral impingement
Ischiofemoral impingement is a recently described entity in
which there is abnormal contact between the lesser trochanter
and ischium resulting in oedema of the quadratus femoris.
Safran and Ryu61 first described a patient successfully treated
with endoscopic resection of the lesser trochanter (figure 14).
Hatem et al62 subsequently reported a series of five patients
who underwent endoscopic partial resection of the lesser tro-
chanter. At 2 years of follow-up, all patients had improved
Harris hip scores and significantly decreased pain. Other techni-
ques described in the treatment of this entity include endoscopic
release of the quadratus femoris and partial resection of the
lesser trochanter going through the quadratus femoris.

LT tears
With the exponential increase in hip arthroscopies performed,
the LT has only recently been studied as a potential source of
pain generation in the hip (figure 15A). Byrd and Jones63 found
that rupture of the LT was the third most common problem
found during hip arthroscopy, and responded well to treatment.

Radiofrequency debridement of isolated partial thickness
tears of the LT has been shown to provide excellent pain relief,
but some feel surgery may be more reliable if this is combined
with anterosuperior capsule tightening (radiofrequency shrink-
age or suture plication).64 Successful treatment of isolated,
partial thickness LT tears with debridement and capsulorrhaphy
has thus been reported.

Philippon et al65 described a series of four patients who
underwent LT reconstruction with ITB autograft. At an average
follow-up of 31 months, all patients had resolution of their hip
symptoms and were able to return to their desired activity level.
In 2013, Lindner et al described a technique for LT reconstruc-
tion using semitendinosus autograft or allograft. However, a sys-
tematic review found that while reconstruction results in
moderate improvements, further studies need to be completed
to identify appropriate indications as well as follow long-term
results66 (figure 15B).

Fracture fixation
There have been several case reports of treatment of femoral head
and/or acetabular fractures through an arthroscopic approach.
Matsuda67 described arthroscopic reduction and internal fixation
of a suprafoveal femoral head fracture, and Park et al68 described
a technique for internal fixation of Pipkin I femoral head fractures
arthroscopically. On the acetabular side, Kim et al69 described a
series of two patients who underwent arthroscopic fixation—one
patient with a posterior wall fracture and the second with an
anterior column fracture. Epstein and Safran70 reported a success-
ful outcome after arthroscopic internal fixation of an acetabular
rim stress fracture (figure 16A–C). The exact extent of indications,
fracture patterns, size and locations that are best amenable to
arthroscopic reduction and internal fixation for hip fractures has
yet to be delineated.

Sciatic nerve entrapment
Martin et al71 have described endoscopic decompression of
the sciatic nerve for treatment of what they defined as

Figure 15 Part (A) is an arthroscopic photograph from the
anterolateral portal of a right hip, with a radiofrequency probe
displacing a torn area of ligamentum teres from the femoral head. Part
(B) is an arthroscopic photograph of a ligament augmentation device
used for a ligamentum teres reconstruction. Image (A) is used courtesy
of MRS and image (B) is used courtesy of RNV.

Figure 14 Is an endoscopic picture of the lesser trochanter after
detachment of the iliopsoas tendon in the treatment of ischiofemoral
impingement. Image is used courtesy of MRS.
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patients with deep gluteal syndrome. Patients with buttock
pain as the result of fibrous bands, piriformis syndrome and
anatomic variants in sciatic nerve or piriformis anatomy may
be amenable to endoscopic evaluation and treatment of the
subgluteal space, as described by Martin. In this case series of
35 patients, at an average follow-up of 1 year, patients
demonstrated decreased pain and increased modified Harris
hip scores.

Proximal hamstring injury
Traditional surgical treatment for proximal hamstring tendon
injuries has been open intervention. In 2012, Dierckman and
Guanche72 described a technique for endoscopic repair of
partial proximal hamstring avulsions. They found that this
resulted in smaller incisions than a traditional open tech-
nique, as well as protection of the sciatic nerve by complete
visualisation during the repair. They have noted excellent
results in elimination of pain resulting from the partial
tearing, tendinopathy and partial avulsions. Subsequently,
Guanche has expanded his indications to complete ruptures
with minimal retraction with long-term outcomes still
pending.

Treatment of the pubic symphysis
Chronic symphyseal pain, as a result of osteitis pubis or pubic
symphysis arthritis, is still an unsolved problem, with open
resection or fusion of the symphysis reported as options. In
2010, Matsuda73 performed an endoscopic pubic symphysect-
omy for a 31-year-old patient with end-stage osteitis pubis. At
1-year follow-up, the patient reported high satisfaction. The
ability to perform this operation is novel, with a need for
further follow-up and larger patient series to determine the true
indications for this operation.

Treatment of tumourous conditions about the hip
Many benign tumours may occur around or within the hip.
While arthroscopy may be beneficial in the diagnosis of these
growths by minimally invasive biopsy, many are also amenable
to arthroscopic management. These include synovial chondro-
matosis and osteochondromatosis (figure 3), osteochondroma of
the femoral neck (figure 17), pigmented villonodular synovitis
(figure 18) and osteoid osteoma of the femoral neck (figure 19).

Contraindications
Absolute contraindications for hip arthroscopy include bony
ankylosis.

Relative contraindications include obesity, poor bone quality
(which may not tolerate the distractive force), advanced arthritic
changes ( joint space narrowing <2 mm) and marked acetabular
dysplasia (lateral centre edge angle <17°).

Complications
The overall complication rate of hip arthroscopy is relatively
low, and has been reported as between 0.5% and 5% in the lit-
erature.74 75 The most common complications include iatro-
genic chondral and labral injuries during portal placement,
which is generally felt to be grossly under-reported, still
accounting for the majority of minor complications found in a
recent systematic review by Harris et al76 in 2013. Most of the
complications are a result of traction, and can also include neu-
ropraxias.77 A recent study by Telleria et al78 demonstrated
using intraoperative nerve monitoring that the maximum trac-
tion weight was the greatest risk for sciatic nerve dysfunction,
and not total traction time. Neuropraxias of the pudendal nerve
have been reported more commonly than the sciatic nerve, and
may be related to direct compression by the perineal post used
during hip arthroscopy.74 Flierl et al77 therefore recommended

Figure 16 Arthroscopic photograph
of a left hip from the posterolateral
portal demonstrating an acetabular rim
stress fracture that went to a
non-union in a triathlete. Part (A) is
after debridement of the fibrous tissue
within the non-union and after
chondral debridement of the edge of
the acetabulum that was wearing
down, as the rim fragment was not
functioning to distribute the forces.
Part (B) demonstrates the guidewires
for the cannulated screw, with the
more posterior screw being inserted
percutaneously, but under arthroscopic
visualisation. Part (C) demonstrates the
intra-articular acetabular view with
coaptation of the bony rim to the main
acetabulum, and assurance that the
joint has not been penetrated by the
screws. Images (A–C) are used
courtesy of MRS.
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that the post be placed as eccentrically as possible to maximise
the distraction vector and many recommend the post to be large
and well-padded to reduce the pressure on the nerve. There are
reports of direct damage to the lateral femoral cutaneous nerve
during portal creation, as this nerve arborises in the proximal
anterolateral thigh, making this nerve at high risk for injury
during anterior portal placement. While permanent damage is
rare, despite its relatively superficial location, temporary neuro-
praxias are not infrequent.79 Femoral nerve injuries, like sciatic
nerve injuries, are fortunately rare. In Clarke et al’s75 prospect-
ive series of 1054 consecutive hip arthroscopies, sciatic neuro-
praxia occurred in only 3 patients and femoral neuropraxia in 1
patient. All were transient and resolved within 6 hours.

Intra-abdominal fluid extravasation has also been reported.
Kocher et al80 surveyed the Multicenter Arthroscopy of the Hip
Outcomes Research Network (MAHORN) group and found a
0.16% prevalence. Risk factors included higher intra-articular
pump pressure and extracapsular procedures, like an iliopsoas
tendon release. Cardiopulmonary compromise may also result
from intra-abdominal fluid extravasation.74 Management can
range from observation and diuresis to paracentesis or laparotomy.

With the surgical management of femoroacetabular impinge-
ment becoming increasingly common, fractures and stress frac-
tures of the femoral neck following femoral osteoplasty have
been reported after the treatment of cam impingement.81 82

Mardones et al83 found in a cadaver model that resection of
>30% of the anterolateral femoral head–neck junction signifi-
cantly decreased the amount of energy required to cause a frac-
ture. Therefore, it is important to evaluate preoperative imaging
to ensure that normal anatomy is restored, and to prevent over-
resection. Similarly, over-resection of a pincer lesion can result
in hip instability and/or iatrogenic dysplasia.82 84

Venous thromboembolic disease is also a potential complica-
tion of hip arthroscopy, with the incidence rate found to be
around 3.7%.85 It has been previously described that the learn-
ing curve for hip arthroscopy was ‘steep’, and a systematic
review by Hoppe et al86 found that when 30 cases were used as
an arbitrary cut-off between early and late cases, there was a sig-
nificant reduction in operative time and complications.
However, Souza et al82 found that the incidence of complica-
tions did not change with experience, but the type of complica-
tion did. When surgeons become more experienced, the
complications associated with basic techniques (ie, articular car-
tilage injury) are reduced, but they may experience new or dif-
ferent complications associated with more advanced procedures.
Therefore, it is important for orthopaedic surgeons who desire
to perform hip arthroscopy to be formally trained by more
experienced surgeons and regularly perform this procedure.

Geographical differences
There has been dramatic growth in the number of hip arthrosco-
pies performed in the USA, the UK, Australia and parts of Europe,
particularly over the past 10 years. Throughout Asia and Africa
and the Middle East, the rates of hip arthroscopy are thought to
be significantly lower. There are many reasons for these variations.

In different parts of the world, there appear to be large varia-
tions in the incidence of the occurrence of a number of hip con-
ditions. For example, in the US and European populations, it is
thought that the incidence of cam type femoral morphology is
around 20% in males, but in the Chinese population the inci-
dence is thought to be much lower. In the Japanese population,

Figure 17 Arthroscopic photograph from the peripheral compartment
of a right hip of a 35-year-old man with a medial femoral neck
osteochondroma before (A) and after (B) excision. Images (A, B) are
used courtesy of MRS.

Figure 18 Pigmented villonodular synovitis of the hip in the
peripheral compartment treated with arthroscopic excision. Image is
used courtesy of MRS.
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dysplasia has been said to be far more common than cam
morphology.

Some sports have been thought to be associated with an
increased incidence of hip injuries, and the participation in
these sports varies markedly between countries. Ice hockey,
soccer and Australian Rules Football are among those sports
identified as being associated with hip problems, and Australian
Football, for example, is played only in Australia by a significant
number of people.

Finally, in spite of the growth in operation numbers, there are
still a relatively small number of surgeons performing this
surgery. In each of the countries listed above, where this surgery
has experienced very rapid increases, there have been very influ-
ential surgeons who led this rapid growth in the early years of
this surgery. These surgeons included RV in the UK; Tom
Sampson, Joe McCarthy, Thomas Byrd and later Marc
Philippon in the USA; and JD in Australia. All of these surgeons,
and others, have trained large numbers of surgeons to do hip
arthroscopy and led to this rapid increase in numbers. Similar
hip arthroscopy leaders are now appearing in other countries
and leading similar development in their countries.

Future directions
As hip arthroscopy is becoming increasingly popular, new techni-
ques and instrumentation are being developed to perform proce-
dures that were previously performed via open methods.
Computer-navigation-guided FAI surgery techniques (for planning
and/or intraoperative guidance) are currently being investigated.

Currently, combined hip arthroscopy and periacetabular osteot-
omy (PAO) are being performed in some centres for arthroscopic
management of LT and evaluation of the central compartment
prior to the open procedure.87 Arthroscopically assisted or
navigation-assisted techniques for performing PAO are also being
studied for treatment of developmental dysplasia of the hip.

Advancements in biologics for the treatment of chondral
injury and loss are also currently being investigated, and may
potentially result in arthroscopic options for resurfacing of hip
degenerative disease. Most importantly, consistent with the
majority of orthopaedic literature, more high-quality research
will need to be performed to demonstrate the efficacy of various
interventions and procedures, especially as technology continues
to advance at such a rapid pace.

In conclusion, hip arthroscopy is becoming increasingly more
common as orthopaedic surgeons better understand pathophysi-
ology and technological advancements permit increased access
to the hip joint itself. There exists a fairly steep learning curve,
and those surgeons interested in performing hip arthroscopy
should seek out advanced training under the direction of experi-
enced hip arthroscopists.
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