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a b s t r a c t
With the development of conservative hip surgery techniques, new entities such as microinstability have
been identiﬁed. Microinstability is a painful supra-physiological mobility of the hip. It results from the
association of architectural and functional abnormalities impairing joint stability. These risk factors concern hip joint bone architecture or peri-articular soft tissues. Bone abnormalities are identiﬁed on hip
assessment parameters. Soft tissues also play a key role in the static and dynamic stability of the hip: the
joint capsule, labrum, ligamentum teres and adjacent myotendinous structures affect joint coaptation;
any abnormality or iatrogenic lesion concerning these structures may constitute a risk factor for microinstability. Diagnosis is based on interview, clinical examination and imaging. Findings of labral lesions or
femoro-acetabular impingement do not rule out microinstability; they may be associated. Treatment is
based ﬁrst on physiotherapy for muscle reinforcement to improve joint coaptation. In case of failure,
arthroscopic surgery is indicated for femoro-acetabular impingement and capsular plicature which is
being evaluated. Periacetabular osteotomy or shelf acetabuloplasty may be indicated, according to the
severity of joint bone architecture abnormality. Microinstability is a multifactorial entity. Lesions induced
by microinstability may in turn become risk factors for aggravation. Diagnosis and indications for surgery
are thus difﬁcult to establish. Only full clinical examination and exhaustive imaging assessment allow
microinstability and associated lesions to be identiﬁed.
© 2016 Elsevier Masson SAS. All rights reserved.

1. Introduction/deﬁnition
While indications and surgical technique are now well established in hip replacement, conservative hip surgery is constantly
evolving, notably thanks to the new vision of the hip provided by
progress in arthroscopy, revealing new pathologies and new therapeutic solutions.
Microinstability is one such new pathology. It is generally
deﬁned as a painful supra-physiological mobility of the hip,
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associating architectural and functional abnormalities that impair
hip stability [1–3].
Microinstability is distinguished from hyperlaxity by its painful
nature [4], and from traumatic (macro-) instability by its progressive onset and chronicization following repeated microtrauma
concerning at-risk patients. The typical patient is a young female
adult with sports activity requiring suppleness and extensive
ranges of motion, such as dancing or gymnastics. Microinstability
is difﬁcult to identify and thus probably underestimated.
Hip stability is ensured as well as the bone architecture as adjacent capsule-ligament and muscle structures. Thus, certain bone
abnormalities and/or functional deﬁcits in the capsule-ligament
and muscle structures constitute anatomic risk factors for microinstability [2,5]. Some causes are iatrogenic: e.g., capsulotomy during
hip arthroscopy.
The association of these factors concerning a subject whose
activities (e.g., yoga or dancing) may strain the hip can lead to
microinstability.
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2. Anatomic risk factors
Microinstability is represented by excessive femoral head
movement within the acetabulum. It may be the cause or the consequence of various hip pathologies, including bone, chondrolabral,
capsule-ligamentous or musculotendinous lesions. General hyperlaxity (e.g., Ehlers-Danlos syndrome) may be a contributing factor.
Surgery, and especially arthroscopic procedures such as unrepaired
capsulotomy, excessive acetabuloplasty or psoas tenotomy, may
also be an iatrogenic cause.
2.1. Bone component
Morphologic bone abnormality can have a strong impact on the
function and evolution of the joint. Lack of acetabular coverage can
contribute to microinstability to various degrees. Such abnormalities can easily be identiﬁed on plain X-ray, but a CT analysis can
usefully provide more precise measurements in case of doubt, as
shown by Stubbs et al.’s [6] CT analysis of borderline and “moderate” dysplasia.
Acetabular dysplasia is deﬁned as a lateral center-edge (LCE)
angle < 25◦ (where the physiological LCE angle is between 25◦
and 30◦ [7]); borderline dysplasia is deﬁned as LCE angle 20–25◦ .
Other parameters are also important: acetabular roof angle (Tönnis angle) is pathological if > 10◦ and anterior center-edge (ACE)
angle is also pathogical if < 25◦ . Tannast et al. [8] deﬁned “normal”
acetabular cover criteria on plain radiographs: LCE angle 23–33◦ ,
femoral head extrusion index 17–27%, negative crossing sign, anterior cover 15–26%, and posterior cover 36–47%. Analyzing 409 CT
scans in asymptomatic patients, Larson et al. [9] found normal
overall acetabular coverage of 40%. Patients showing lack of cover
according to the criteria of demonstrated by these 2 studies are thus
at risk of microinstability. Finally, protrusion index and acetabular
depth index are also relevant to joint function, as shown by Murphy
et al. [10].
According to Pereira et al., over-relying on any and only one
parameter leads to under-diagnosis of acetabular dysplasia; to
improve sensitivity, they recommend associating LCE to a second parameter, preferably Tönnis angle [11]. Joint stability directly
implicates these abnormalities, which reduce load-bearing area,
depth and joint congruence. In deﬁcient acetabular cover associated with a pathological Tönnis angle, Klaue reported the existence
of a compensatory labral hypertrophy, called “acetabular rim
syndrome” [12], and also a variant in which the acetabulum is horizontal but hypoplastic, also diminishing lateral cover and inducing
rim overload that may lead to fatigue fracture; this is another sign
of microinstability. The risk of chondrolabral lesion correlates with
severity of dysplasia [13]. Patients showing microinstability thus
tend to show dysplasia of greater or lesser severity.
Femoral abnormalities can also cause microinstability. Coxa
valga and coxa antetorta are often associated, especially in case of
dysplasia. Excessive femoral antetorsion aggravates anterior subluxation and thus joint instability when isolated, and all the more
when associated with dysplasia [14]. Full bone analysis should thus
always include neck-shaft angle (NSA) and antetorsion.
Femoral-acetabular cam or pincer impingement can also induce
microinstability, by excessive acetabular anteversion (advanced
posterior bone contact and anterior instability), acetabular retroversion (advanced anterior bone contact and posterior instability),
excessive femoral anteversion (posterior cam effect and anterior
instability), or excessive femoral retroversion (anterior cam effect
and posterior instability) [15,16].
The pathologic mechanism resembles to a lever effect by the cam
(protruding acetabular rim), causing joint subluxation in extreme
motion. Posterior wall hypoplasia then exacerbates posterior instability, and is seen on frontal pelvic view as the posterior wall

sign in which the posterior acetabular wall appears medial instead
of lateral to the center of the femoral head. Iterative subluxation
causes microtrauma, progressively damaging adjacent labrocartilage structures.
Finally, extra-articular bone impingement, especially between
the greater trochanter and pelvis, may also cause microinstability
[17].
2.2. Capsule-ligamentous component
Capsule-ligamentous structures also play a non-negligible role
in both static and dynamic hip stability [18,19].
The joint capsule plays a preponderant role, due to the greater
thickness of the anterior side, combating anterior instability [20].
Apart from the capsule, the ligaments are also powerful stabilizers: above all, iliofemoral, but also ischiofemoral and pubofemoral
[2]. With its Y-shape, insertions and spiral trajectory across the
anterior side of the capsule, the iliofemoral ligament constitutes
a supplementary dynamic stabilization mechanism: it stretches
during extension and external rotation of the hip, inducing joint
coaptation, in the “screw-home” effect; it is damaged by interportal capsulotomy during hip arthroscopy [21]. The pubofemoral
ligament resists external rotation in extension or abduction. The
ischiofemoral ligament resists internal rotation in ﬂexion or extension.
The zona orbicularis is a pericervical capsule reinforcement ring,
which acts as a slip-knot during distraction or extension of the hip.
In parallel, the ligamentum teres (or ligament of the head of
the femur) also combats distraction and subluxation of the femoral
head in external rotation or extension. Ligamentum teres lesions
are usually discovered during arthroscopy: tearing is found in about
9% of hip arthroscopies [22]. Ligamentum teres lesions are the 3rd
most frequent cause of inguinal pain in athletes [23]. Notwithstanding the prevalence and clinical consequences of ligamentum
teres pathology, the role in hip stabilization is controversial. Recent
biomechanical studies showed the ligamentum teres to be an
important stabilizer of the hip, limiting ﬂexion, abduction and
internal and external rotation [24,25]. The ligamentum teres can
no longer be seen as a mere vestige [26].
2.3. Labrum
The labrum is a ﬁbrocartilage structure with several functions. It
provides femoral head suction in the acetabulum, acting as a sealing joint by maintaining negative pressure holding the head in the
cavity. It also increases joint congruence around the acetabular rim,
and its innervation plays a proprioceptive role [27,28].
The labrum is thus a secondary stabilizer of the hip, acting as
a block. It increases femoro-acetabular contact area by 22% and
acetabular volume by 33% [29]. Lertwanich et al., in a cadaver study,
showed that 1 cm labrum resection induced a signiﬁcant “wobbling
effect” of the femoral head inside the acetabulum [30].
Patients with microinstability often have a thin, poorly retentive
capsule, a hypertrophic labrum (due to overload or compensation)
and a hyperplastic ligamentum teres due to chronic inﬂammation
and partial tear [31,32].
Given the importance of the capsule-ligament structures, collagen matrix quality inﬂuences joint stability. Thus, patients with
Ehlers-Danlos syndrome [33], Down’s syndrome [34] or Marfan’s
disease are at higher risk of microinstability.
2.4. Muscular component
The musculature is a further factor in combating microinstability, exerting a contention effect, mainly by the iliopsoas,
iliocapsularis, tensor fasciae latae, rectus femoris and adductor
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muscles. Signiﬁcant iliocapsularis hyperplasia and signs of chronic
compartment syndrome were shown in case of dysplasia, in contrast to acetabular over-coverage [35,36].

Table 1
Clinical examination of the hip.
Clinical signs

Positioning

Sign

Implication

Log-Roll Test

Dorsal decubitus,
bilateral internal
rotation by
examiner, then
released
Dorsal decubitus,
lower limbs off
table. Patient
locks
contralateral hip
in ﬂexion

Passive
external
rotation
increased on
pathologic side
Pain on
hyperextension
external
rotation

Iliofemoral
ligament
hyperlaxity

Anterior labral
lesion or
anterior
instability

Ventral
decubitus,
external rotation.
Examiner exerts
posteroanterior
force on
trochanter
Lateral decubitus
on healthy side.
30◦ hip
abduction and
external rotation.
Examiner exerts
posteroanterior
force on
trochanter by
progressive hip
extension
Dorsal decubitus,
90◦ hip ﬂexion,
abduction and
internal rotation.
Examiner exerts
anteroposterior
downward force
on knee to
induce posterior
instability

Onset of
anterior pain or
anterior
instability

Anterior labral
lesion or
anterior
instability

Onset of
anterior pain or
anterior
instability

Anterior labral
lesion or
anterior
instability

Onset of pain
or sensation of
instability

Posterior labral
lesion or
posterior
instability

3. Iatrogenic etiologies
Microinstability can be iatrogenic, by creating or decompensating an anatomic risk [37]. Iatrogenic lesions may involve bone
architecture, mainly due to excessive acetabular wall resection, or
the capsule-ligament structure after resection of the labrum or ligamantum teres or extensive capsulotomy. It is difﬁcult to say which
of the three is most destabilizing, as reported cases concern partial or total resection of all three structures [38,39]. The extent
and arthroscopic closure of capsulotomy is presently a matter of
debate. Some authors recommend systematic closure, especially
in extensive capsulotomy, while others never perform closure and
still report no secondary dislocation. Finally, microinstability may
also be of muscular origin, following psoas tenotomy abolishing
the belt effect on the anterior joint face, mainly in case of excessive
femoral anteversion [40], especially in total hip replacement with
stems in anteversion or excessive antetorsion.
McCormick et al. found that revision arthroscopy without residual femoro-acetabular impingement was mainly indicated for pain
due to capsule-ligament abnormalities, which pre-revision MRI
found in 7 out of 9 cases [41].

Anterior apprehension
test

External
rotation test

Abduction,
extension,
external
rotation test

4. Diagnosis
Microinstability is diagnosed on interview, clinical examination and imaging. Concomitant diagnoses such as labral lesion or
femoro-acetabular impingement should not be taken as ruling out
microinstability, which may be associated.

Posterior
apprehension
test

4.1. Clinical diagnosis
The interview should look out for constitutional hyperlaxity:
e.g., with episodes of glenohumeral or patellar dislocation. It should
also screen for traumatic or microtraumatic factors causing residual
instability. In the absence of either, diagnosis of microinstability is
often made by a process of elimination.
The main symptoms of microinstability are pain and apprehension or a sensation of instability in activities calling upon the hip.
Pain is mainly reported in the inguinal fold, with progressive onset
or else following acute trauma prolonged by sport so as to become
constant. The history of the pathology is important, as microinstability is diagnosed from a number of different slight abnormalities
associated with a speciﬁc clinical diathesis [2].
On clinical examination, most microinstability patients show
hyperlaxity, which can be assessed on the Brighton score [42,43].
Ranges of motion should be analyzed, ﬂexion rotation being often
very large, suggesting either anterior capsule-ligament relaxation
or an architectural bone abnormality. Restricted external rotation with increased internal rotation suggests excessive proximal
femoral antetorsion. Conversely, excessive external rotation with
restricted internal rotation suggests acetabular malpositioning,
such as anterior pelvic tilt or retroverted dysplasia.
Like in femoro-acetabular impingement, pain is often found
in ﬂexion with internal rotation, indicating an anterosuperior
joint lesion. Various clinical tests have been described to screen
for microinstability, but are non-speciﬁc and need to be interpreted in the patient’s overall context: the log-roll test, anterior
apprehension test (also assessing the anterior labrum), posterior
apprehension test (pain on extension-abduction- external rotation
in lateral decubitus), and external rotation test (in ventral decubitus) [2] (Table 1).
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All these tests, however, are poorly speciﬁc and should be read
in the context of the interview and of imaging.
4.2. Imaging
There are at present no established radiologic signs speciﬁc to
microinstability. The objective of the radiological assessment is to
screen for risk factors of joint instability and for secondary joint
lesions indicating instability. It also serves to rule out differential
diagnoses.
The radiographic views required for hip assessment in young
patients comprise: AP pelvic view centered on the symphysis,
Lequesne’s “false proﬁle”, and Ducroquet, Dunn or frog-leg axial
lateral view of the femoral neck. Cavaignac et al. demonstrated
the interest of the frog-leg axial lateral view in diagnosing femoral
cam effect [44]. These radiographs enable complete hip assessment, comprising LCE, ACE, Tönnis angle, protrusion index, depth
index, alpha angle, NSA, acetabular retroversion and pelvic tilt
(Figs. 1 and 2), which in turn enable screening for acetabular and
femoral morphological abnormalities suggesting instability (e.g.,
borderline dysplasia [Table 2], femoral valgus, coxa antetorta) or
other diagnoses such as femoro-acetabular impingement [45].
CT measurement is useful for diagnosing slight dysplasia [46].
It provides more precise measurement of proximal femoral antetorsion and speciﬁes the type of dysplasia (anterior, anterolateral,
lateral). Acetabular anteversion, on the other hand, is difﬁcult to
interpret on CT, as it depends on pelvic tilt, which varies with
patient positioning (in this case, supine on the CT table).
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Fig. 3. MRI arthrography under distraction: labral tear. Labral tear (
) with slight
degenerative disorder (Czerny 2a), despite ossiﬁcation of the base, without labral
hyperplasia. This is typical of impingement lesion in stable hip. Also, cartilage ﬂap
Fig. 1. Systematic analysis of AP pelvic view. 1. Check absence of rotation in the
horizontal plane. The tip of the coccyx should be 1–2 cm above the symphysis (pink).
2. Check normal (4–5 mm) height (orange) and joint-line congruence (light blue).
3. Analyze anterior wall position (dark blue) with respect to posterior wall (red). In
case of crossing, also analyze position of center of rotation (yellow) with respect to
posterior wall: if the center of rotation is medial, there is isolated excess anterior
cover; if lateral to the posterior wall, there is acetabular retroversion. In acetabular
retroversion, the ischial spine (brown) juts over the iliopectineal line. 4. Check lateral
(green) and anterior (beige) femoral head sphericity. The “sagging-rope sign”, typical
in coxa plana, is also always visible in normal heads. The line shows the lateral edge
of the head, which should normally be just lateral to the center of the head; if it is
widely lateral, this is a highly reproducible indirect sign of anterior non-sphericity.

(

) detached from subchondral bone, in continuity with the labral lesion.

Fig. 4. MRI arthrography under distraction: labral hyperplasia. Severe labral hyperplasia, without tear (Czerny 1b), typical of instability, here due to severe dysplasia.

Fig. 2. Complementary analysis of AP view. 1. Acetabular tilt (Tönnis angle): normal
range, 0–10◦ ; > 10◦ indicates dysplasia. 2. Lateral center-edge angle (LCE): normal
range, 25–30◦ ; 20–25◦ indicates borderline dysplasia; and < 20◦ , dysplasia. 3. Shenton line, or cervico-obturator belt, should be continuous. Here, in the right hip it
is interrupted, indicating subluxation of the femoral head; likewise, increased distance between ilio-ischial line (bottom of acetabulum) and medial edge of the head
(normal range, < 1 cm).

performed with the symptomatic limb in traction, to enable the
contrast medium to penetrate the central compartment. Traction
can also shed further light on instability, as excessive joint distraction was reported in microinstability [45]. Associated labral and/or
chondral lesions, labrum trophicity (associated hypo- or hyperplasia) and hypertrophic or sometimes torn ligamentum teres are also
screened for [47]. Haefeli et al. reported relative hypertrophy of the
iliocapsularis muscle compared to the rectus femoris as a diagnostic
criterion for instability in borderline dysplasia [35].

5. Therapeutic indications
Table 2
Tönnis dysplasia classiﬁcation.

5.1. Medical management

Degree of dysplasia

1

2

3

4

LCE
Tönnis angle
Interpretation

> 25–30◦
0–10◦
Normal

20–25◦
10–15◦
Moderate

5–19◦
16–25
Severe

< 5◦
> 25◦
Extreme

To assess the anatomic structures of the central compartment, MRI or CT arthrography are mandatory: standard MRI or
CT cannot provide ﬁne discrimination of intra-articular structures
(Figs. 3 and 4). An injection test may be associated, to conﬁrm the
intra-articular origin of pain. These examinations should ideally be

In instability or microinstability of the hip, primary treatment is
adapted physiotherapy to stabilize the hip by reinforcing the anterior muscle and tendon structures: iliopsoas, adductor and rectus
femoris muscles. Work on the abductors is also primordial, as they
are often weakened in these patients, especially in case of dysplasia.
These reinforcement exercises, associated to abdominal stretching, have a secondary objective of increasing anterior pelvic tilt to
improve anterosuperior acetabular cover [48].
Physiotherapy may be preceded by intra-articular corticoid
injection to resolve inﬂammatory pain that could limit muscular
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reconstruction have been described [58]. There is disagreement as to the interest of systematic capsule suture [59,60],
probably because all published cases of instability following
arthroscopy concerned borderline or proven dysplasia in which
the anterior acetabular wall was remodeled due to excess anterior cover: i.e., dysplasia with retroversion [61]; the remodeling
thus exacerbated anterior instability and the risk of postoperative dislocation. Rigorous radiographic analysis is therefore
mandatory, to avoid iatrogenesis. If capsulotomy, notably Tshaped, is performed in case of dysplasia, closure is necessary
to secure joint stability, especially during the ﬁrst postoperative
weeks.
In cam or pincer femoro-acetabular impingement, microinstability is induced by the resulting lever arm. It is therefore logical to
perform arthroscopic acetabuloplasty or femoral osteoplasty [14].
In ligamentum teres tear, certain teams recommended reconstruction. Lindner, Philippon and Simpson et al. each described
different techniques [62–64]. Hammarstedt et al. reported arthroscopic ligamentum teres plasty in an Ehlers-Danlos patient with
microinstability, with good results at 1 year’s follow-up [65]. The
technique is, however, controversial, as the prime function of
the femoral head ligament is proprioceptive; moreover, numerous cases of surgical dislocation of the hip with ligamentum teres
resection have been reported, with no postoperative instability.
The interest of ligamentum teres reconstruction remains to be
proven.
Fig. 5. Achievement of a capsular plicature. a: Arthroscoic view by the anterolateral approach: the sons are stretched between the distal and proximal edges of the
interportal capsulotomy. b. Arthroscopic view through the mid-anterior approach.
Viewing the other plicature son. The closure is realized hip ﬂexed to 30◦ . After a good
plication, it is impossible to enter into intra-articular space with the arthroscope.

reinforcement exercises. Finally, rest and adapting sports activities
are essential, to avoid the positions inducing microinstability.
5.2. Arthroscopic treatment
In case of failure of well-conducted physiotherapy or of microinstability caused by bone abnormalities such as borderline dysplasia
or femoro-acetabular impingement, therapeutic hip arthroscopy
may be indicated.
Hip arthroscopy should treat any labral lesions in the same step:
in case of avulsion or degeneration, the labrum loses its sealing joint
function and ability to hold the femoral head inside the acetabulum.
Avulsed labra should be ﬁxed. In several series, ﬁxation provided
better clinical results than resection [49–51].
As Tschauner et al. [14] demonstrated, the labrum acts as a
security barrier in dysplastic hips, and should be conserved at all
costs. In femoro-acetabular impingement, graft was recommended
by Domb et al. in unrepairable degenerate labrum [52]. However, the interest of such reconstruction in instability has not been
demonstrated. The proprioceptive function of the labrum calls for
a maximally conservative attitude. If reconstruction is performed,
the graft may be semitendinosus [53], rectus femoris reﬂected tendon, or fascia lata [54].
In borderline acetabular dysplasia, the objective is to improve
capsule retention by plicature [55] (Fig. 5). Various surgical techniques have been developed, and short and medium-term results
were satisfactory [3,30,56]. However, long-term results are lacking, and bone surgery should be considered in case of failure. There
have been several reports of instability or joint dislocation following hip arthroscopy [36–38,40], which often requires capsulotomy
to allow the instruments to be maneuvered within the joint; this
causes more or less extensive ligament lesions, depending on the
extent and location of the capsulotomy [57]. In iatrogenic instability with capsule defect, various techniques of capsule repair or

5.3. Open bone surgery
One of the main factors of microinstability is abnormal anterior or lateral femoral head cover. Microinstability, however, differs
from dysplasia of the hip in terms of coverage angles. In borderline
dysplasia (see above: Section 2.1), the other objective hip parameters (protrusion index and roof tilt) are essential to bone surgery
planning. The two most common procedures in such cases are hip
bone block and periacetabular osteotomy [66].
In symptomatic microinstability of proven bone origin, treatment consists in reorienting the acetabulum while correcting
abnormalities in three dimensions and also at the same time
any neck-head offset deﬁcit. There are several techniques of
acetabular reorientation, but the most common is presently the
Bernese or Ganz technique [67] (Fig. 6). Reorientation is also
indicated for acetabular retroversion; the technique is similar to
that for dysplasia, but acetabular rotation is harder to correct
[68]. Neck-shaft offset deﬁcit is regularly associated, and should
be systematically corrected. Except for palliative purposes when
cartilage lesions are already severe, simple recontouring is contraindicated, as it would reduce the total cartilage area, causing
iatrogenic dysplasia and joint instability [69]. Surgical dislocation of the hip, which used to be the gold standard treatment
for femoro-acetabular impingement, is now only indicated in case
of complex or posteroinferior deformity, coxa profunda, protrusion requiring posteroinferior recontouring ahead of reorientation,
or proximal femoral metaphyseal or epiphyseal deformity such
as epiphysiolysis or Perthes’ disease sequelae requiring femoral
reorientation [70,71]. Excessive femoral antetorsion and coxa valga
cause instability and are recognized independent risk factors for
osteoarthritis of the hip [72]. Vallon et al. reported a margin of tolerance of 110–135◦ NSA and 10–25◦ antetorsion [73], beyond which
femoro-acetabular or extra-articular femoro-pelvic impingement
may arise, which are additional factors of instability. In such
cases, corrective proximal femoral osteotomy should be considered; historically, osteotomy was rather intertrochanteric, but this
is tending to give way to cervical osteotomy, except for simple derotation, which can be performed by a minimally invasive
subtrochanteric procedure. The advantages of cervical osteotomy
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Fig. 7. Labral lesion with slight dysplasia treated by acetabular bone block.

shows limitations compared to periacetabular osteotomy, but the
bone graft is extra-articular and the stabilizing anatomic structure is not cartilage but rather bone reinforcement of existing
structures such as capsule or labrum, although secondary metaplasia occurs over time. As the procedure enlarges the acetabulum,
this may be helpful if the acetabulum is hypoplastic, which would
be unchanged by reorientation. The procedure is also less invasive
and potentially less iatrogenic. Like in periacetabular osteotomy,
techniques have progressed toward minimally invasive or endoscopic surgery [75,76]. Depending on the report and anatomic
situation, outcomes differ. The technique is increasingly controversial in case of proven or arthritic dysplasia, and results are best in
well-centered hips, with little osteoarthritis and spherical femoral
head [77–80]. Hip bone-block, especially when performed as
minimally invasive or endoscopic surgery, should therefore be considered a part of the armamentarium for treating microinstability of
the hip.
Indications thus remain for open surgery, especially for hip
instability that often implicates complex acetabular and femoral
deformities. Indications, risks and postoperative course should be
thoroughly discussed with the patient.
Fig. 6. Clinical case. a: thirty year-old patient with right anterolateral inguinal pain;
b: 1 year after arthroscopic treatment of mixed femoro-acetabular impingement,
with anterosuperior recontouring. Persistent unchanged pain, plus a new sensation
of joint instability. Radiologic analysis ﬁnds 2◦ Tönnis angle, but LCE angle of 22◦ ,
corresponding to borderline dysplasia. Acetabular recontouring decompensated this
component of instability; c: after periacetabular reorientation osteotomy correcting
lateral cover and version, the patient was asymptomatic and could resume normal
activity.

are that it corrects the deformity in its primary location without impacting proximal femoral metaphyseal morphology, and has
good corrective potential. The technique is, however, demanding,
requiring scrupulous conservation of the terminal branches of the
medial femoral circumﬂex artery, to avoid femoral head necrosis
[74].
The alternative procedure is hip bone block, the principle of
which is to increase anterior and lateral femoral head cover, while
limiting lateral subluxation of the head (Fig. 7). The technique

6. Conclusion/ﬂowchart
Hip stability is ensured by the bone architecture and adjacent
capsule-ligament and muscle structures.
Microinstability is usually multifactorial. Bone abnormalities and capsule-ligament and muscle function impairment are
anatomic risk factors (Fig. 8), the association of which, in a subject
whose everyday activities cause excessive stress in the hip, induces
microinstability.
Risk may be iatrogenic: e.g., following capsulotomy during hip
arthroscopy.
Lesions induced by microinstability may in turn exacerbate
the microinstability, in a vicious circle; a labral lesion caused by
microinstability might be treated by arthroscopic resection, which
aggravates the microinstability. . .
It is thus essential to analyze these factors as a whole before
indicating surgery, to avoid decompensating latent instability.
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Fig. 8. Risk factors for microinstability.
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