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ABSTRACT

Introduction: Hip microinstability has become a recognized cause of non-arthritic hip pain and disability in young patients.
However, its pathophysiology remains unclear. We want to (1) present an overview of the evidence of hip microinstability and
of its association with femoroacetabular impingement (FAI), (2) map out the type of evidence available, and (3) make recom-
mendations for future research.

Methods: A deductive analysis and extraction method was used to extract information. In addition, diagnostic accuracy statis-
tics were extracted or calculated.

Results: Of the 2,808 identified records, 123 were eligible for inclusion. Different definitions for microinstability exist. A standard-
ized terminology and clear diagnostic criteria are lacking. FAl and microinstability may be associated and may aggravate each other.
Conservative treatment strategies for FAl and microinstability are similar. The reported prevalence of microinstability in combina-
tion with FAl ranges from 21% to 42% in adults undergoing hip arthroscopy or magnetic resonance arthrography (MRA) of the hip.
Conclusion: Hip microinstability and FAI may be associated, occur together, or exacerbate each other. To better address this
topic, a standardized terminology for microinstability is essential. Achieving consensus on physical examination and diagnosis is
also necessary. Initial efforts to establish uniform diagnostic criteria have been made, but further work is needed. Specifically,
randomized controlled trials are required to evaluate the effectiveness of training programmes aimed at reducing symptoms in
individuals with microinstability, with or without FAI. Such studies will enable clinicians to manage microinstability with greater
confidence within this context.

Keywords: Femoroacetabular impingement (FAI), Hip impingement, Hip microinstability, Scoping review

What is already known about this topic: What does the study add:

* Hip microinstability became increasingly recognized as a cause e This study clarifies the concept of hip microinstability and elu-
of non-arthritic hip pain and disability in young and active cidates the relationship between microinstability and FAI. An
people, just as it is the case with femoroacetabular impinge- overview of the evidence on the definition, diagnosis, aetiology,
ment (FAl). There is no consensus on the diagnostic criteria for prevalence, and treatments of hip microinstability, and of its
hip microinstability. Treatments very similar to those for FAI broader association with FAI are presented.

are proposed. However, studies on the efficacy of conservative
treatment for hip microinstability are lacking.
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At the International Hip-related Pain Research
Network meeting in Zirich, Switzerland, in 2018 (4),
three categories for hip-related pain were proposed:
(1) FAI syndrome, (2) acetabular dysplasia and/or hip
instability, and (3) other conditions causing hip-related
pain (including labrum, cartilage, and ligamentum teres
lesions without a specific bony morphology). However,
there is no consensus on the diagnostic criteria for hip
microinstability (4,5).

The hip was believed to be a stable joint through his
bony architecture (6). As the understanding of hip mechan-
ics improved, it appeared that some hips are not as stable as
thought (7). Hip stability is ensured by the bony, as well as
the soft-tissue and muscle structures (1). Thus, bone abnor-
malities constitute anatomic risk factors for microinstabil-
ity (8). On imaging, many patients with hip microinstability
showed signs of dysplasia, but also of FAI morphologies
(3,9). Thus, FAI and microinstability may not be mutually
exclusive and may coexist.

The management of hip microinstability lacks clear
establishment (6). Researchers propose surgical and con-
servative therapy strategies, which include strengthening
exercises for the hip and core muscles, as well as activity
modification (6,8). Thus, these treatments closely resemble
those for FAL. However, researchers lack high-level studies
on the efficacy of conservative treatment for hip microin-
stability (6). The effect of conservative care for FAI has been
investigated in four randomized controlled trials (RCTs) (10-
13). The surgical treatments aim to correct the underlying
deformity in each case. However, they may differ substan-
tially between the two diagnoses.

To the best of our knowledge, no systematic or scoping
reviews highlighting microinstability in the context of hip
impingement have been published to date.

There is a clear need to investigate the relation between
microinstability and FAI, especially in the context of diagnosis
and understanding of nonsurgical treatments of these two
conditions.

This scoping review aims to: (1) present an overview of
the evidence on the definition, diagnosis, aetiology, preva-
lence, and potential treatments of hip microinstability, and
of its broader association with FAI, (2) map out the type of
evidence available, and (3) make specific recommendations
for future research.

Methods

Protocol and registration

The protocol for this scoping review was published on
osf.io (DOI: CrossRef). The review was conducted accord-
ing to recommendations of the JBI (formerly known
as Joanna Briggs Institute) group (14,15). The authors
wrote the manuscript according to the extension of
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses for Scoping Reviews (PRISMA-ScR)
checklist (16).

Hip microinstability and femoroacetabular impingement

Eligibility criteria

All types of study design were included in the review.
No language or publication date restrictions were applied.
Articles about hip microinstability and people with or sus-
pected of having pincer or cam morphology were included.
Studies about instability after total hip arthroplasty, hip dislo-
cation, traumatic instability, developmental dysplasia; stud-
ies including infants/toddlers; studies comparing different
surgical techniques; as well as cadaveric and animal studies
were excluded.

Search

Electronic searches were performed in MEDLINE (Ovid),
CINAHL, and EMBASE from inception up to 12 July 2023.
Reference lists of included articles were also screened for
additional articles.

The full search strategy for each database is presented in
the Supplementary Appendix Al.

Selection of sources of evidence

Reviewer 1 and reviewer 2 screened half of the abstracts
and full texts, reviewer 1 and reviewer 3 screened the other
half of the abstracts and full texts. A fourth reviewer was
contacted in case of disagreement to determine a final
decision. The flow diagram of study selection is shown in
Figure 1.

Data charting process and data items

A data charting form (Supplementary Appendix A2) was
developed and used to extract general source information
(type of evidence, author, publication year) as well as key
messages from each study on the following topics: definition,
diagnosis, aetiology, prevalence, and treatment. Data extrac-
tion was not linear, but an iterative process. A deductive anal-
ysis and extraction method was used to extract contextual
information from each study, extracted as text and grouped
into separate sheets in Excel. Quantitative data (description
of sample, group differences, etc.) was extracted in a fur-
ther Excel form. For the diagnostic tests, true-positive, false-
positive, false-negative, and true-negative frequencies were
extracted or calculated.

Synthesis of results

A cross-table presenting the design of the studies and
the topics covered was created, with an overlayed heat map
(Fig. 2). A thematic construction was used to provide an over-
view of key concepts regarding definition, aetiology, diagno-
sis, treatment, and prevalence. Key messages were analysed
chronologically. For the diagnostic tests, sensitivity, speci-
ficity, as well as positive and negative diagnostic likelihood
ratios were extracted or calculated and presented with forest
plots (Fig. 3 and Supplementary Tab. A2).

A‘ © 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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= Additional full-text articles from Full-text articles assessed Full-text articles excluded, with reasons
E reference screening —_— for eligibility > (n=42)

&) (n=13) (n=152) Not about microinstability, n = 19
w +13 articles Asymptomatics, n =2
Technical note for surgical or imaging
_J techniques, n=3
Cadaveric study, n=9
) Duplicate, n=1
Editorial of included study, n =2
< 3 Abstract of included study, n =2
% Studies included Abstract without enough info, n =2
3 (n=123) Children,n=1
£ Ehlers-Danlos Syndrome, n =1
J
Diagnosis | Aetiology | Treatment | Definition | Prevalence

Total number of articles 70 49 42 16 9

Review Article 9

Expert Article 5] 6 4 2

Editorial/Commentary 4 4 6 1

Retrospective Cohort Study 5 2 2 1 2

Prospective Diagnostic Accuracy Study 6 4

Retrospective Case Series Study 4 1 5

Retrospective Case Control Study 6 2 1

Prospective Cohort Study 4 3 1 1

Systematic Review D) 2 2

Technical Note 1 B 2

Case Report 2 1 2 1

Scientific Meeting 1 1 1

Retrospective Validation Study 2 1

Infographic 1 1 1

Prospective Case Control Study 2

Prospective Diagnostic Reliability Study 1 1

Prospective Case Series Study 1 1

Retrospective Diagnostic Accuracy Study 1 1

Cross-Sectional Study 1 1

Consensus Paper 2

Book Chapter 1 1

Meta Analysis 1

Scoping Review 1

Prospective Descriptive Laboratory Study 1

Prospective Diagnostic Case Series Study 1

Retrospective Diagnostic Accuracy and Prospective Reliability Study 1

Retrospective Cohort and Prospective Diagnostic Validity Study 1

Retrospective Nested Case Control Study 1

Retrospective Reliability Study il

Laboratory Model and Retrospective Cohort Study 1

Intervention Study 1

Results

Selection of sources of evidence

The electronic search yielded a total of 2,808 records, after
removal of duplicates. After additional reference screening,

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu
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FIGURE 1 - Flow diagram.

FIGURE 2 - Heat map of topic by
study type.

123 articles met the inclusion criteria (Fig. 1). General study
description, together with information about which topic
is addressed in each study are listed in Supplementary

Tab. AL
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Characteristics of sources of evidence

A heat map (Fig. 2) gives an overview of the different
study types by topic. There were 31 types of evidence.

Synthesis of results
Definition

The most frequently cited definition of hip microin-
stability is the one by Shu and Safran (17): “Hip instabil-
ity can be defined as extra-physiologic hip motion that
causes pain with or without the symptom of hip joint
unsteadiness. The cause can be traumatic or atraumatic
and is related to both bony and soft-tissue abnormality.

TABLE 1 - Studies defining or citing a definition of hip microinstability

Hip microinstability and femoroacetabular impingement

Gross instability is caused by trauma or iatrogenic injury.
Subtle microinstability, from microtraumatic or atrau-
matic causes, is an evolving concept.” Notably, the authors
did not make any distinction between hip instability and
microinstability definition, except for the causes leading to
instability.

Another frequently quoted definition is the one by
Cerezal et al (18): “Hip microinstability is the inability to
keep the femoral head centred within the acetabular
fossa, without complete luxation or marked subluxation
of the joint. Microinstability is laxity with the presence of
symptoms. Asymptomatic hip joint laxity is not micro-
instability.”

Table 1 summarizes all studies presenting a definition of
microinstability, with the respective sources.

First author |Title
Year

Definition of microinstability

Citation of
definition

Shu 2011 (17) | Hip instability:
anatomic and clinical
considerations

of traumatic and
atraumatic instability

“Hip instability is uncommon because of the substantial conformity of the
osseous femoral head and acetabulum. It can be defined as extra-physiologic
hip motion that causes pain with or without the symptom of hip joint
unsteadiness. The cause can be traumatic or atraumatic, and is related to
both bony and soft tissue abnormality. Gross instability caused by trauma

or iatrogenic injury has been shown to improve with surgical correction

of the underlying deficiency. Subtle microinstability, particularly from
microtraumatic or atraumatic causes, is an evolving concept with early
surgical treatment results that are promising.”

Cerezal 2012 | Emerging topics on
(18) the hip: ligamentum
teres and hip
microinstability

“Hip microinstability is the inability to keep the femoral head centered
within the acetabular fossa, without complete luxation or marked subluxation
of the joint. Hip laxity is not equivalent to microinstability. The difference

is the presence of symptoms associated with laxity when we classified

as microinstability. Only when symptoms are present in the context of

laxity can it be classified as microinstability. An asymptomatic patient

that is able to subluxate a joint has laxity, but not microinstability. Patients
with microinstability often have laxity in both hips; only the symptomatic is
classified as having microinstability.”

Kalisvaart Microinstability of “Hip instability is generally defined as extraphysiologic hip motion that Shu 2011 (17)
2015 (8) the hip — it does exist: | causes pain with or without symptoms of hip joint unsteadiness”
etiology, diagnosis and | “symptomatic hip microinstability, however, has not received as much
treatment attention [as dislocation and traumatic subluxation], as it is more poorly
defined, has a less dramatic clinical presentation, lacks consistent objective
evaluative criteria, and it has only recently emerged as a significant cause of
pain and disability in younger patients and athletes.”
Suter 2015 MR findings associated | “Atraumatic instability of the hip, also known as microinstability, is defined | Cerezal 2012
(19) with positive by two elements. The first element is laxity of the hip joint with the (18), Shu 2011
distraction of the hip | inability to keep the femoral head centered within the acetabular (17)
joint achieved by axial |fossa, typically without complete luxation or marked subluxation of the
traction joint. The second element is the presence of symptoms, such as pain or
unsteadiness.”
Bolia 2016 Microinstability of “Unlike other joints in the anatomy, hip instability is generally defined as Shu 2011 (17),
(20) the hip: a previously extra-physiologic hip motion that causes pain with or without symptoms of | Kalisvaart 2015
unrecognized hip joint instability. This entity is not well defined, as no objective criteria has | (8)
pathology been proposed to characterise hip microinstability.”

(Continued)
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First author |Title Definition of microinstability Citation of
Year definition
Dangin 2016 | Microinstability of the | “It is generally defined as a painful supra-physiological mobility of the hip, Jackson 2016
(1) hip: a review associating architectural and functional abnormalities that impair hip (21), Domb 2013
stability. Microinstability is distinguished from hyperlaxity by its painful (22), Kalisvaart
nature, and from traumatic (macro-) instability by its progressive onset and 2015 (8), Cerezal
chronicisation following repeated microtrauma concerning at-risk patients. 2012 (18)
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.”
“Microinstability is represented by excessive femoral head movement within
the acetabulum.”
Harris 2016 | Microinstability of “The spectrum of hip instability ranges from subtle microinstability to
(23) the hip and the splits | traumatic dislocation. Microinstability may be either a cause or an effect of
radiograph several other hip pathologies.”
“Dance, gymnastics, figure skating, yoga, and cheerleading are among the
sports and activities that may predispose to microinstability (symptomatic)
over simple hyperlaxity or hypermobility (asymptomatic).”
d’Hemecourt | Can dynamic “Hip microinstability is defined as painful supraphysiological mobility of the | Bolia 2016 (20),
2019 (24) ultrasonography of hip with associated architectural and functional abnormalities that impair | Dangin 2016 (1),
the hip reliably assess | joint stability.” Kalisvaart 2015
anterior femoral head (8), Jackson 2016
translation? (21)
Harris 2019 | Hypermobile hip “Hypermobile hip syndrome may be defined as a triad of symptoms Harris 2016 (23)
(25) syndrome (patient’s unwanted or undesired subjective complaints), signs (physical Bellabarba 1998
examination abnormalities with excessive motion that provoke the inciting (26)
symptoms), and imaging findings (plain radiographs, magnetic resonance
imaging [MRI], computed tomography [CT], or ultrasound) consistent
with instability. A patient with hypermobile hip syndrome may exhibit a
constellation of symptom severity, from microinstability to frank dislocation.”
“The key distinction between laxity and instability is the absence (former)
or presence (latter) of symptoms. Thus, ‘microinstability’, by definition,
mandates the presence of symptoms.”
Safran Microinstability of “Microinstability of the hip is defined as extraphysiologic hip motion that Shu 2011 (17)
2019 (6) the hip —gaining causes pain with or without symptoms of hip joint unsteadiness and may be
acceptance the result of bony deficiency and/or soft-tissue damage or loss.”
Mascarenhas | Hip, pelvis and sacro- | “The concept of microinstability is based on symptomatic hip laxity Cerezal 2012 (18)
2020 (27) iliac joints without marked subluxation. Aetiology may be either (1) traumatic (single
or repetitive trauma) or (2) atraumatic (generalised laxity or developmental
dysplasia of the hip (DDH)). Patients may feel hip unsteadiness, snapping, and/
or pain during sports. Diagnosis is problematic, due to no established criteria.”
Parvaresh Hip instability in the “The concept of hip microinstability emerged more recently as a clinical Bolia 2016 (20),
2021 (28) athlete: anatomy, entity characterised by extraphysiologic motion resulting in hip pain or Safran 2019 (6),
etiology, and dysfunction with or without gross symptomatic instability. A diagnosis of Kalisvaart 2015
management instability may be challenging, because there are no objective criteria that are | (8)
universally accepted for microinstability.”
Vera Hip instability in ballet | “The difference between laxity and instability is the absence or presence of Mitchell 2016
2021 (29) dancers: a narrative symptoms, respectively. Hip instability may present across a diverse spectrum | (30), Harris 2016
review from microinstability to frank dislocation. Thus, ‘microinstability,” by definition, | (23), Harris 2015
mandates the presence of symptoms.” (31), Kalisvaart
“The nebulous term ‘microinstability’ may be better termed ‘the hypermobile hip 2015 (8)
syndrome’. Hypermobile hip syndrome may be defined as a triad of symptoms
(unwanted or undesired subjective complaints), signs (physical examination
abnormalities with excessive motion that provoke the inciting symptoms),
and imaging findings (plain radiographs, magnetic resonance imaging [MRI],
computed tomography [CT], or ultrasound) consistent with instability.”
(Continued)

A
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TABLE 1 - (Continued)

Hip microinstability and femoroacetabular impingement

First author |Title Definition of microinstability Citation of
Year definition
Rosinsky Editorial commentary: | “The more common, and often interchangeable terms, are instability Kalisvaart 2015
2022 (32) hip joint laxity, and microinstability ... ‘instability’ has the advantage of conveying the (8)

microinstability, or significant impact the condition has on a patient’s life. On the other hand,

instability require ‘microinstability’ may more accurately reflect the vague clinical presentation

precise definition: no | that we often encounter in the average hip patient with instability. Most

matter what you call it, | patients do not complain of symptoms commonly seen in other joints with

it's here to stay! ‘instability’, complaints such as giving way, subluxation, and recurrent

dislocations. In the hip, the symptoms are generally less tangible, and hence,
the term ‘microinstability’ may be more appropriate.”

Martin 2022 | Pre- and intraoperative | “Hip instability or microinstability, defined as extraphysiologic hip movement | Kalisvaart 2015
(33) decision-making causing pain, is now widely recognised as a cause of morbidity and (8), Shu 2011 (17)

challenges in hip dysfunction, particularly in young patients and athletes, and can co-exist in

arthroscopy for patients with FAL”

femoroacetabular

impingement
Wong 2022 | Physical examination “Microinstability of the hip is defined as supraphysiologic hip motion that Kalisvaart 2015
(34) of the hip: assessment | causes pain or discomfort with or without subjective unsteadiness of the (8)

of femoroacetabular | joint, and it is believed to be caused by soft tissue injury or loss and/or bony

impingement, labral deficiency related to developmental dysplasia of the hip, connective tissue

pathology, and disorders, trauma, idiopathic causes, and iatrogenic causes.”

microinstability

FAI = femoroacetabular impingement; MR = magnetic resonance.

Diagnosis

Diagnosis of microinstability is rather straightforward if
significant bony abnormalities or underlying connective tis-
sue disorders are present that can explain the instability (8).
However, diagnosis can be much more challenging in the
case of idiopathic microinstability (6,8,35). There is no imag-
ing modality, diagnostic or physical test alone that can be
used to make a definitive diagnosis (6,8,19,35). The diagnosis
is more a pattern recognition of several clinical, radiological,
and intraoperative signs. However, an international expert
panel has developed a diagnostic tool comprising 34 crite-
ria, which are categorized into “history”, “examination”, and
“imaging” and hold diagnostic value (36).

Patients’ history. Patients’ history may provide help-
ful information for the diagnosis of microinstability (37).
Patients may describe a painful pop (20,26,38), feeling of
instability (1,38-40), pain, “hip giving away”, apprehension,
snapping, clicking and catching, with or without hip impinge-
ment symptoms (6,8,20,23,25,28,29,36,38,40-44). The main
symptom is mild to severe hip or groin pain and instability,
with the typical “C-sign” pain location by making a “C” with
the thumb and hand and placing it at the front and side of
the hip (6,8,23,25,29,41,45) or pain located in the inguinal
fold (1,46). Patients report activity-related pain, especially
after end of range motion (29,44). Pain onset is either atrau-
matic and progressive, or after an acute trauma (44). Sports
or other activities can sustain the symptoms and lead to per-
sistent, constant pain (1,8,23,25). After subluxation or dis-
location, the capsuloligamentous structures may lose their
stabilizing function and lead to microinstability (23).

A

People with connective tissue disorders (e.g. Ehlers-
Danlos, Down syndrome) are at greater risk of microinstabil-
ity (8,20,23,25,29,36). Clinicians need to ask about previous
injuries and especially previous surgery (e.g. for dysplasia,
cam osteoplasty, pincer resection, capsulotomy, labral tear,
ligamentum teres tear, iliopsoas surgery), as there is possibil-
ity of iatrogenic instability (8,25,36). The probability of micro-
instability is higher in females (36,47) and in athletes involved
in sports that require a large range of motion (ROM), such as
gymnastics, dancing or martial arts (25). No study has been
done to see what outcomes measure is best to identify hip
microinstability. The two validated outcomes measures for
non-arthritic hip pain in active patients are the International
Hip Outcome Tool (iHOT) (48) and the Copenhagen Hip and
Groin Outcome Score (HAGOS) (49).

Clinical examination. Sixteen studies were found report-
ing the diagnostic accuracy of different tests and radiological
signs. Seven studies evaluated seven clinical tests (5,39,50-
54) and eight studies reported on six radiological signs
(2,3,55-60). One study presented an intraoperative pull test
(7). Figure 3 depicts an overview of diagnostic accuracy.

People with hip microinstability show a higher preva-
lence of the following signs and symptoms: generalized lig-
amentous laxity (Beighton’s Physical Examination Criteria)
(1,6,8,20,23,25,26,28,29,34,36,42-44,61), antalgic or abnor-
mal gait patterns, or Trendelenburg sign (23,25,26,29,38,42).

Other tests to diagnose hip microinstability, such as
increased ranges of motion (often increased rotation) (34,53,
54,61), the log roll test (external rotation recoil or hip dial
test) (1,6,8,19,20,23,25,28,29,34,36,38,39,43,44,50,62), easy
distraction of the joint (with apprehension) (6,19,20,25,28,

© 2024 The Authors. Arch Physioter - ISSN 2057-0082 - www.archivesofphysiotherapy.com
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Author Year Name of Test Sensitivity Specificity Likeli Ratio - Lil i Ratio +
Bolia 2019 Hip Dial Test (people with feeling of instability) E —o— - . .

Bolia 2019 Hip Dial Test (people with capsular insufficiency) L —— - . 0

Bolia 2019 Hip Dial Test (feeling of instability + capsular insufficiency) {1 - - . .

Curtis 2023 Passive Range of Motion Flexion + Rotation Arc > 200° —— —e — ——

Economopoulos 2019 The Pull Test —e g - ﬁ
Hatem 2020 Anterior-Sector-Angle Below 58° on Axial MRI — — —— -

Hatem 2020 Anterior-Horn-Angle Over 50° on Axial MRI — —e —_— —-—

Hoppe 2017 AB-HEER —— —. — ————
Hoppe 2017 Prone Instability p —— — —— %9
Hoppe 2017 HEER —— —e— ——— ——

Hoppe 2017 >1 Test with Positive Results —e — —— —

Hoppe 2017 22 Tests with Positive Results —_— — —

Hoppe 2017 All 3 Tests with Positive Results 4 —_— — —

Meyer 2022 FEAR Index >3° —e — —— —

Packer 2018 Cliff Sign —_— — —_— ——

Philippon 2013 Hip Dial Test (in whole study population) ° . . .

Philippon 2013 Hip Dial Test (in people without global laxity) . N N .

Pullen 2022 Central Femoral Head Chondromalacia i) —_— —— ——

Ranawat 2017 External FPAW L — —— —_—— -

Ranawat 2017 FABER 4 —— - —— ——

Ranawat 2015 FPAW S i ° -

Ranawat 2015 FABER R — — _.%
Safran 2021 Hip Range of Motion: Flexion + Rotation Arc > 197.5° — i i i

Schwabe 2022 FEAR Index 25° 4 —— —_ —— ——

Schwabe 2022 FEAR Index >2° 4 g i —— e

Truntzer 2019 FEAR Index 2 — — g ———

Wyatt 2017 FEAR Index in Borderline and Dysplastic Hips —_— ——

Zurmiihle 2021 The Crescent Sign in Axial Plane on MRA —_— — —— —

Zurmiihle 2021 The Crescent Sign in Sagittal Plane on MRA J R i T —_—

0.00 0.25 0.50 0.75 1.00

0.00 0.25 0.50 0.75 1.00 0002 05 1.0 12 5 10 15 20

FIGURE 3 - Forest plots of diagnostic accuracy for clinical tests and radiological signs to detect hip microinstability. AB-HEER = abduc-
tion hyperextension external rotation; Al = acetabular index; AP = anterior posterior; CT = computed tomography; DDH = developmental
dysplasia of the hip; FABER = flexion abduction external rotation; FEAR = femoro-epiphyseal acetabular roof; FPAW = foot progression
angle walking; HEER = hyperextension external rotation; LCEA = lateral centre-edge angle; MRA = magnetic resonance arthrography; MRl =

magnetic resonance imaging.

29,34,38,44,63), internal rotation with over pressure (IROP)
(63), pain with flexion, adduction, and internal rotation
(FADIR), and posterior apprehension test (FADIR plus pos-
terior force applied) have also been proposed (34,44).
However, they usually lack the specificity to rule in microin-
stability (1,6,8,26,29). However, the hip dial test seems to be
highly specific for the diagnosis of anterior capsular insuffi-
ciency in patients with FAlI syndrome reporting a feeling of
instability (39). The ROM threshold of hip flexion + rotation
arc of 2200° may help identify microinstability (53,54) (Fig. 3
and Supplementary Tab. A2).

Additional special tests that have been described are:
the posterior impingement test (hyperextension-external
rotation [HEER], anterior apprehension) (1,5,6,8,19,20,28,
29,34,36,38,42-44,47,61), FABER (flexion, abduction, and
external rotation test with increased amount of external
rotation compared with the unaffected side) (29,51,52,64),
FPAW (foot progression angle walking test) (51,52), hip pivot
shift (25), and the posterior relocation test (65).

The abduction-hyperextension-external rotation (AB-HEER),
the prone external rotation (5,6,8,34,37,44), and the HEER
(anterior apprehension) test are well studied (5,33,44) and show
small to substantial shifts in probability of having hip instability,
especially when combined (Fig. 3 and Supplementary Tab. A2)
(5,66,67). The Prone Apprehension Relocation Test (PART) is pro-
posed to diagnose an anterior acetabular undercoverage, which
may lead to anterior instability (68). Interrater reliability has
been shown to be excellent (kappa 0.81, 95% confidence inter-
val [CI] 0.69-0.93) (69). But this test was not validated against a
gold standard that confirms hip instability.

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

Altered muscle activation patterns are typical in patients
with microinstability of the hip (37,41). A useful clinical sign
for hip microinstability is a reactive spasm of the secondary
stabilizing muscles, such as the iliopsoas or the iliotibial (IT)
band, which may be tender on palpation (43). Weakness may
be present in those muscles, as well as in the abductor mus-
cles (20,25,29,37). The strength of the core, pelvic, hip, and
lower extremity should be assessed (23).

Imaging

Radiography: X-ray/computed tomography (CT). Proposed
X-ray views are anteroposterior pelvis view, standing false-
profile view, supine Dunn (45°, 90°) or frog-leg lateral view,
and hip splits view (8,23,29).

Subluxation is observed with manual traction on an
anterior-posterior (AP) traction view (6,26,30,36,38) or in a
splits position (6,20,30,62). Subluxation is influenced by any
dysplastic changes, larger alpha angle, and smaller femoral
neck shaft angle (20,30).

Radiographic images are to be screened for significant
acetabular and femoral abnormalities, such as dysplasia and
FAI (decreased centre-edge angle [CEA] or lateral centre-edge
angle [LCEA] <20-25°, Ténnis angle, acetabular inclination
[Al] >13°, aspherical femoral head, higher alpha angle, coxa
valga, coxa vara, anteversion of the femoral neck, retrover-
sion of the acetabulum), all of which are regarded as risk fac-
tors for microinstability (1,6,8,19,27,29,33,36,38,42,43,47,
59,62). Cam and pincer morphologies would create a levering
effect and posterior translation (19,25). The hypermobile hip
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crevasse and anterior vertical chondro-osseous lesions can
be observed (25), as well as a broken Shenton line, a positive
crescent sign, and a distal femoral neck sclerosis (6,57,62,70).

Three variables were associated with instability in border-
line hip dysplasia (LCEA 20-25°) (71): Al, anterior centre-edge
angle (ACEA), and maximum alpha angle. Odds ratio esti-
mates and 95% ClI limits were 1.50 (1.28-1.76), 0.92 (0.86-
0.99), and 0.94 (0.90-0.98), respectively.

Several imaging markers are signs of hip instability and
should be used in the context of each other: borderline ace-
tabular dysplasia, increased femoral anteversion (>15°), a
laterally oriented femoro-epiphyseal acetabular roof (FEAR)
index, and anterior wall deficiency (2,6,33,36,44,45,56,58-
60,62,72-75). They predicted worse outcomes (iHOT12) of
hip femoral osteoplasty with or without labral repair for FAI
in female patients (72). However, the optimal cut-off for the
FEAR index remains to be established (60,74). A vacuum sign
and a femoral head cliff sign are also described as diagnostic
tools for instability (3,6,28,33,36,44,62).

A new score was developed for the prediction of insta-
bility in people with borderline dysplastic hips (BDH) (71):
The Borderline Hip Instability Score (BHIS), considering four
radiological and clinical signs (Al, ACEA, maximum alpha
angle, and internal rotation in 90 degrees of flexion), dem-
onstrated excellent predictive (discriminatory) ability with an
area under the receiver operating characteristic (ROC) curve
of 0.89 in the study population. In a population for external
validation, the BHIS maintained an excellent area under the
ROC curve of 0.92.

AFEAR index 24° is able to detect patients at risk of failure
of arthroscopy for cam impingement combined with mild to
moderate hip dysplasia, with 96% specificity (76).

People with FAl syndrome show a hip translation between
neutral and FABER positions in CT images of a mean of 0.84
mm, mainly in the posterior inferior medial direction (77).
Femoral anteversion must be considered; if there is more
than 10-25° of femoral anteversion, FAl may arise, which is
an additional factor for instability (1).

Magnetic resonance imaging (MRI)/Magnetic reso-
nance arthrography (MRA). MRI or MRA helps to identify
an increased femoral anteversion (44) or hip capsule laxity
(6,20,28,44). Muscle problems, iliopsoas and IT band tendon-
itis, labral tears, and chondral or ligamentum lesions can be
observed (1,8,28,33,37,43,44,78). A traction view can dem-
onstrate the vacuum sign, indicating abnormal distraction
(8), with larger or easier widening of the hip joint during trac-
tion, suggesting hip laxity (27). Patients suspected to have
hip microinstability may also have a thickened iliofemoral
ligament with irregularities on the undersurface of the ante-
rior capsule, and an increased capsular volume (27). Other
findings associated with positive joint distraction were higher
alpha angle, higher neck-shaft angle, smaller acetabular
depth, and hypertrophy of the ligamentum teres (19,27,78).
Widening of the anterior joint recess (>5 mm) and thinning
of the anterior capsular (<3 mm), as well as accumulation of
contrast in the posterior-inferior joint in >2 planes (6,33) can
be seen. Increased intracapsular volume and anterosuperior
capsular changes were found in iatrogenic instability after
arthroscopy (79).

Hip microinstability and femoroacetabular impingement

Dynamic ultrasound. Dynamic ultrasound showed excel-
lent intra- and inter-rater reliability to measure anterior
femoral head translation in participants with no hip pathol-
ogy or functional limitation (intra-rater Intraclass Correlation
Coefficients [ICCs] from 0.794 to 0.945, inter-rater ICCs from
0.725 to 0.846) (24). However, in order to achieve good clini-
cal results and outcomes it is important to clarify whether
that technique is truly valid for symptomatic patients with
microinstability, and whether the magnitude of instability
can be precisely measured and integrated into a treatment
algorithm (80). In patients with hip pain and clinical suspicion
of either instability or impingement, the inter-rater reliabil-
ity to measure anterior femoral head translation of 22 mm
provoked by either the figure of 4 or AB-HEER manoeuvres
for the diagnosis of microinstability was substantial (kappa
0.606, 95%Cl 0.221-0.991) (81).

Intraoperative testing. Anterior capsular insufficiency is
shown in patients with FAl without generalized laxity or dys-
plasia (39). Widening of the anterior joint recess (>5 mm) and
anterior capsular thinning (<3 mm) lateral to the zona orbi-
cularis are associated with capsular laxity (6,64,82). However,
the correlation of anterior joint recess width (>5 mm) with
hip laxity is not yet proven (82). Hip laxity can be confirmed
with displacement of the hip with minimal amount of trac-
tion force (6,7,33,36,40,64,82-85) or if there is no hip reduc-
tion after release of negative intra-articular pressure and
traction prior to the start of hip arthroscopy (82,83). Labrum
separation, chondral damage, and ligamentum teres tears or
hypertrophy can be seen intraoperatively (6,85), with typical
inside-out chondral wear of the acetabulum and central fem-
oral head wear (33,85). In patients with FAl who have labral
hypertrophy, the hypertrophy is a significant clinical indicator
of subtle hip dysplasia and hip microinstability; hence there
can be an overlap of FAl and dysplasia characteristics (86).

One study (87) proposed the “Divot” sign as a useful
arthroscopic sign of hip microinstability. Of 690 cases of pri-
mary hip arthroscopy, 14 hips had a “Divot” sign, and all had
risk factors for hip microinstability.

Miscellaneous. To complete the physical examination,
before any further investigations are made, an intra-articular
hip injection of local anaesthetics can help to confirm a diag-
nosis of intra-articular pathology (8,44). However, no differ-
entiation can be made between hip microinstability and FAI.
In both conditions synovial inflammation has been found (88).
Despite this, synovitis scores were lower in the hip microin-
stability group compared with the FAI group, which also had
cartilage damage (88). The presence of synovial inflamma-
tion in both groups supports an inflammatory component in
the pathogenesis of non-arthritic hip pathology (88).

In patients with femoral head chondromalacia undergo-
ing hip arthroscopy for FAl and/or instability, central head
chondromalacia was associated with 84% sensitivity, 82%
specificity, 81% positive predictive value, and 84% negative
predictive value for a diagnosis of microinstability (89). Hip
microinstability was defined as patients with symptoms of
intra-articular hip pain with concomitant intraoperative lax-
ity of the symptomatic joint.

As hip microinstability leads to an excessive translation of
the femur in the acetabulum, changes in the dynamic loading
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of the hip can be observed (41). The magnitude of accelera-
tion during gate cycle shows that the axial, anteroposterior,
and mediolateral accelerations differ significantly in people
with hip instability compared with healthy asymptomatic
controls (41). The axial and mediolateral acceleration values
were higher, and the anteroposterior acceleration was lower
in the microinstability group compared with the FAI group.

Prevalence

Eleven articles presented or enabled calculation of the
prevalence of microinstability with or without signs of hip
impingement (2,3,5,7,51,52,56,59,60,90,91) (Supplementary
Tab. A3). The prevalence of microinstability with FAl was in
the range of 21%-42%, in adults undergoing hip arthroscopy
or MRA of the hip. The prevalence of instability without
FAl was in the range 27% (in patients with unilateral hip or
groin pain) to 57% (in patients with suspicion of microinsta-
bility who underwent hip arthroscopy), except in a sample
with borderline acetabular dysplasia, where it was 62.9%.
Population size range was 39-953 hips investigated. All sub-
jects were people with hip pain or who had undergone hip
arthroscopy.

Aetiology
A total of 49 articles reported on contributing or risk fac-
tors for the development of hip microinstability. In general, it

is stated that hip microinstability is a multifactorial disorder. It
can be a cause for, or a consequence of, multiple pathological

TABLE 2 - Risk factors or contributing factors for hip microinstability
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conditions of the hip. These may be osseous, chondrolabral,
capsuloligamentous, musculotendinous, or neuromuscular
dysfunctions of the kinetic chain (23,25,29).

Aetiologies are classified into six categories: (i) significant
bony abnormalities, such as developmental dysplasia of the
hip (DDH), (ii) connective tissue disorders, (iii) post-traumatic,
(iv) microtraumatic, (v) iatrogenic, and (vi) idiopathic (6,8,28).
In the absence of significant bony abnormalities, the pathol-
ogy originates primarily in the supporting soft tissue (26).

FAl may induce instability in the following four ways (23):
(1) excessive acetabular anteversion, resulting in posterior
acetabular rim impingement and anterior hip instability;
(2) excessive acetabular retroversion, resulting in anterior
impingement and posterior instability; (3) excessive femoral
anteversion, resulting in posterior acetabular rim impinge-
ment and anterior hip instability; and (4) excessive femoral
retroversion, resulting in anterior impingement and posterior
instability. The combination of borderline dysplasia and FAI
with an increased femoral anteversion leads to worse insta-
bility in extension (92).

FAl may lead to instability and, vice versa, the excessive
femoral head translation relative to the acetabulum may con-
tribute to the FAI pathomechanism, with a potential mechan-
ical overloading of the hip structures, leading to pain (67,93),
central femoral head wear, and subluxation (89). In addition,
an increasingly frequent indication for revision arthroscopy
for FAl is capsular complication and subsequent hip instability
(61,94,95).

Table 2 gives an overview of all mentioned risk factors or
contributing factors for hip microinstability.

Risk factors or Details
contributing factors for

hip microinstability

Overuse

Microtrauma caused by repetitive axial loading (with external rotation or abduction) with motion to or beyond
the limits, such as in hockey, golf, football, ballet or gymnastics, leads to repeated injury or elongation of the
capsule and to labral tears (8,18-20,22,23,28,33,37,38,42,96).

This increases the forces on the other static stabilizers. Injury of the ilio-, pubo- and ischiofemoral ligament,
and the ligamentum teres may contribute to microinstability (8,20,29,37,38,42,44,97).

Disruption of the soft tissue affects the stability because of loss of coupling force (98).
Labral tears may induce loss of suction seal effect and worsen instability through subluxation (42,44,63).
In addition, the labrum has a nociceptive and a proprioceptive function. When injured, the altered sensory

information may affect joint stability (20).

The labrum is constantly stressed in the dancer’s hip and the hip capsule is frequently thinner (29). With a torn
labrum and a thin capsule, the hip may show instability (29,33).

(1,23,63,67,92,98,99).

FAI Cam or pincer morphology 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), and thus increase the risk of subluxation

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

(Continued)

A



38

TABLE 2 - (Continued)

Hip microinstability and femoroacetabular impingement

Risk factors or
contributing factors for
hip microinstability

Details

The osseous impingement at end of motion positions may lead to levering of the femoral head out of the
socket (8,30) and to posterior chondral and capsular-labral junction injury (“contrecoup” injury), and therefore,
to secondary subluxation or dislocation (1,6,17,19,28,30,99-101), especially in the athlete with FAI, where the
functional ROM required is often greater than the limited physiological motion allowed by the cam and/or rim
impingement lesions (23,99,101).

In end of range movements, a FAl occurs that leads to subluxation, even without pincer or cam morphology,
seen in ballet dancers (29,30,102). Women show greater subluxation than men during the “grand écart facial”
position, with increasing subluxation with larger alpha angles and smaller neck-shaft angles (30).

Increased flexion and internal rotation may lead to impingement between the cam and the anterior
acetabulum and levering of the femoral head posteriorly (23,99), with posterior acetabular rim fracture and
posterior capsulolabral tear, analogous to a posterior bony Bankart lesion of the shoulder (19,101).

In addition, the repetitive abutment of the femur head-neck junction against the acetabulum may lead
to trauma of the anterior labrum and stretch of the capsule and capsular ligaments (6). This increases the
movement of the femoral head and may result in subluxation (38,103).

Furthermore, there is risk of a primary anteroinferior impingement through abutment of the prominence

of the medial femoral metaphysis and/or anteroinferior border of the acetabulum in extension and internal
rotation (104). A posterior extra-articular ischiofemoral impingement can cause secondary anterior instability
of the femur in extension (104). These patients show anteroinferior abrasion of the cartilage with rupture
and degeneration of the labrum, similar to a posteroinferior contrecoup lesion that can be seen with anterior
pincer impingement (104).

In extreme end of range motions, for example, in ballet dancers, an insufficient femoral version leads to a
posterior impingement of the femoral neck on the acetabulum that results in anterior subluxation (29).

FAI causes migration of the femoral head, thus the relation of the head and the acetabulum alters. This
increases shear forces and leads to microinstability (105).

Hip arthroscopy

Hip arthroscopy may lead to microinstability (20). Excessive resection of the acetabular bone while managing
pincer morphology may induce subluxation or migration of the femoral head out of the acetabulum (23,28,97).
Also, overcorrection of cam morphologies can lead to instability (23,28,98,106,107).

Overzealous capsulotomy without repair after arthroscopy for FAl or capsulectomy can result in iatrogenic
instability (6,8,20,22,23,28,61,94,95,98,100,108-111).

Excessive labrum or ligamentum teres resection or psoas tenotomy may also be an iatrogenic cause (1,23,28).

In general, previous arthroscopy may lead to increased distractibility of the hip joint compared with the native
hip (84).

PAO

Acetabular retroversion and high to normal femoral version treated with anteverting PAO can lead to anterior
instability (92).

Special osseous
morphologies

Lack of acetabular coverage/dysplasia or borderline dysplasia may lead to atraumatic instability (1,6,8,19,28,29,
33,38,42,44,63,112).

An increased femoral anteversion and a coxa valga will contribute to further instability, even more in case of a
borderline hip, while a decreased femoral version would contribute to increasing impingement (1,33,113).

Extra-articular bone impingement, especially between the greater trochanter and pelvis (1). A coxa vara
demonstrates ischiofemoral/greater trochanter impingement, particularly with abduction/side splits in ballet
dancers, with subluxation of the femoral head (29).

Ligamentous laxity,
soft-tissue disorders,
capsular laxity/thin
capsule

Soft-tissue disorders (e.g. Ehlers-Danlos syndrome), ligamentous and capsular laxity, or a thin capsule may
result in atraumatic instability (1,8,19,23,26,28,29,33,38,42,44,114).

Abnormal joint forces are the result of capsular laxity that may lead to labral injuries and femoral neck
impingement at high flexion “secondary impingement” (18).
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TABLE 2 - (Continued)

Arch Physioter 2024; 14: 39

Risk factors or Details
contributing factors for

hip microinstability

Legg-Calvé-Perthes

disease instability (38).

Legg-Calvé-Perthes disease leads to significant impingement that develops secondary dysplasia and thus

Increased translational
motion in the hip joint

Instability leads to an increased movement of the femoral head in the hip joint potentially causing cartilage
wear, degenerative changes, and capsular stress. It also places the labrum at risk of shear injury and
microtrauma, further contributing to pathological articular changes (45,97).

Deep hip muscle
weakness

Weakness of deep hip muscles results in instability and overactivation of secondary movers. This may result
in an anterior gliding of the femoral head and exaggerate anterior joint loading (44,93). FAl morphologies may
enhance this loading and result in labrum alterations (93).

Ligamentum teres tears

sporting activities (18,117,118).

There is a possible interrelationship between FAI, labral tears, and ligamentum teres pathology (115,116).
Trauma, overuse at end of range motion, FAI, and other osseous risk factors for instability, such as borderline
dysplasia, may result in ligamentum teres injury (112,115).

Ligamentum teres tears contribute to microinstability and damage of the labrum and the cartilage with

People with complete tears are more likely to exhibit capsular laxity (115).

In patients with chondrolabral dysfunctions associated with FAI, approximately 90% had a partially or
completely torn ligamentum teres and they were 3.6 times more likely to have capsular laxity (116). Thus, torn
ligamentum teres may lead to microinstability (116).

Of 20 subjects with complete ligamentum teres ruptures all had labral pathology and evidence of FAI, with 19
cam and 1 pincer. Of these, five out of nine subjects contacted for follow-up noted instability (117).

FAI, femoroacetabular impingement; PAO = periacetabular osteotomy; ROM, range of motion.

Treatment

There is consensus that the first-line treatment for hip
microinstability is conservative management based on modi-
fiable factors. Strengthening, sensorimotor training, activity
modification, and education are proposed. In addition, non-
steroidal anti-inflammatory drugs (NSAIDs) or corticosteroid
injections can be used. There is a lack of RCTs evaluating the
effectiveness of different treatment modalities in patients
with hip microinstability. Surgical management is indicated
if conservative treatment of 3-6 months fails and symptoms
last for at least 6 months (6,8,25,28,33,43,119,120). Surgical
procedures are performed either by arthroscopy or open
surgery. They target redirectional osteotomies, capsular and
labral management, and address intra-articular bony pathol-
ogy with acetabuloplasty for pincer and femoral osteoplasty
for cam morphology. It is essential to determine why the hip
is unstable before considering surgery of the capsule, bones,
or soft tissue. Additionally, intraoperative hip testing and
re-testing can help uncover additional causes of impinge-
ment or instability once the primary causes are addressed.
Table 3 gives an overview of treatment options for hip
microinstability.

A retrospective case series study showed that two-thirds
of patients with microinstability were able to avoid surgery
and had improved clinical outcome scores after hip and core
strengthening exercises two times a week for 6 weeks plus
home exercises (121).

Different non-RCT intervention studies showed clini-
cal improvement after surgical intervention. In a pre-post

© 2024 The Authors. Published by AboutScience - www.aboutscience.eu

cohort study of 25 patients without dysplasia undergo-
ing periacetabular osteotomy (PAO) because of hip pain
and/or instability after failure of arthroscopy (128), 18
patients (72%) reached the minimal clinically important
improvement in the modified Harris hip score (mHHS)
and in the iHOT-33 at 6 months follow-up. Favourable and
significant pre-post improvements were also shown for
patient-reported outcomes (mHHS, visual analogue scale
[VAS] for pain, Hip Outcome Score — Sport-Specific Score,
Non-Arthritic Hip Score) in 65 high-level athletes after pri-
mary arthroscopy in the setting of borderline dysplasia and
hip microinstability (131). In addition, high rates of return
to sports were achieved (80.7%). In 140 patients undergo-
ing hip arthroscopy for FAIS with a standard post-operative
rehabilitation protocol, 19 patients had hip instability (FEAR
index 22°), whereas 121 patients did not (FEAR index <2°).
Both groups had similar improvement in 2-year outcomes
(132). Another 32 females with atraumatic microinsta-
bility, with anterior labral and cartilage pathology, were
treated with arthroscopy and capsular plication without
any bony resections (133). There was significant clinical
pre-post improvement in pain and function. However, in
a retrospective case series study of 27 hips with micro-
instability treated with combined arthroscopy and open
capsular plication in the absence of acetabular dyspla-
sia or severe femoral anteversion, 45% had reoperation
(arthroscopy, femoral osteotomy, or PAQO) and persistent
symptoms (129).

Poor surgical prognostic factors for patients with dysplas-
tic hip microinstability are a broken Shenton’s line, a femoral
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Hip microinstability and femoroacetabular impingement

TABLE 3 - Treatment options for hip microinstability

Treatment options

In detail

References

Conservative management

Strengthening

Iliopsoas, hip abductors, adductors, external rotators, gluteus
maximus, core muscles, low back, iliocapsularis, rectus
femoris, TFL, hamstrings

(1,6,8,20,23,29,33,43-45,93,121)

Stretching

Iliotibial band, hamstrings, rectus femoris, abdominal muscles

(1,23)

Sensorimotor training

Neuromuscular rehabilitation to address functional deficits

(28,29,93)

Activity modification

Education, relative rest, activity modification (avoidance of
provocative manoeuvres), adaptive sport activities

(1,6,8,20,25,28,29,33,38,43,44)

Medication/injection

Non-steroidal anti-inflammatory drugs, oral non-opioids,
corticosteroid injections in conjunction with local anaesthetic

(1,6,8,18,20,23,25,28,29,37,38,43,44)

Physical therapy

Multimodal rehabilitation exercises

(18,23,25,28,37,38,120,122)

Surgical management

Capsular management

Capsular closure after arthroscopy, repair, suture, reduction
of capsular volume by plication or capsulorrhaphy, as well as
capsular management in the setting of revision arthroscopy

(1,6,8,18,20,23,25,29,33,37,38,42-46,
61,96,97,120,123-126)

Iliofemoral ligament Ligament repair, length restoration

(42,97,123)

Ligamentum teres Reconstruction

(1,23,29,75,120)

Labrum
(to recreate suction seal effect)

Labral repair, refixation, reconstruction, debridement, graft

(1,6,8,20,25,33,37,38,44,127)

Osteotomy, osteoplasty

morphologies

Periacetabular osteotomy, femoral osteotomy,
acetabuloplasty, femoral osteoplasty, address FAI

(1,6,8,20,23,25,28,29,33,37,43,75,92,128-130)

FAI = femoroacetabular impingement; TFL = tensor fasciae latae.

neck-shaft angle >140°, a lateral CEA <19°, and a body mass
index (BMI) >23 kg/m? (28).

Two case series studies showed substantial improvement
in function for patients after revision surgery with capsular
repair, who had iatrogenic hip microinstability after a first
arthroscopy (134,135).

Cam and pincer morphology, as well as hip dysplasia may
lead to labrum and adjacent acetabular cartilage damage
(136,137). In a cohort of 75 patients, 55% failed conservative
treatment and needed surgical procedure (118). The best
predictor for failure of conservative treatment was a tear of
the ligamentum teres (118). The authors claimed that people
with a torn ligamentum teres develop subtle hip instability.

Special case borderline dysplasia and FAI. Borderline dys-
plasia might lead either to instability or to impingement of
the hip (113). Decision-making for the optimal surgical treat-
ment in case of borderline dysplasia is extremely difficult
(130), especially if there is excessive femoral anteversion
(138). No clinical standards exist to decide if there is signifi-
cant structural instability, or FAl and microinstability, or no
instability (130). Instability related to acetabular dysplasia
or retroversion would be treated with PAO, while FAI (with
or without instability) could be treated with arthroscopy, via
capsulotomy during PAO, or with an open surgical hip dislo-
cation (130). Arthroscopy could potentially replace PAO for
soft-tissue related instability and FAIl in patients with bor-
derline dysplasia (139). Modern PAO, however, is done with

A

additional arthroscopy, such as acetabular resection or femo-
ral head-neck offset decompression, to address bony mor-
phologies leading to FAI (113,130).

Discussion

This scoping review included 123 studies and collected
evidence on five main topics: definition, diagnosis, aetiology,
prevalence, and treatment of hip microinstability. There are
numerous types of evidence reporting on the concept of hip
microinstability and its context with FAIL. The main findings of
this review are described below.

Different definitions for hip microinstability exist. A stan-
dardized terminology should be established (80). Supraphy-
siological motion or excessive motion of the femoral head
is mentioned, but the term “hip microinstability” should be
used only when the centre of rotation of the femoral head
is not stable in the acetabulum, that is, when there is exces-
sive femoral head movement within the acetabulum (1,18).
However, there is no objective quantification and cut-off for
excessive movement. A classification system should be estab-
lished to facilitate future clinical studies (32,80).

Diagnosis is a puzzle of history, clinical examination,
radiographic and intraoperative signs. An international
expert panel published a consensus study for the diagnosis of
microinstability (36). They propose a diagnostic tool in a tab-
ular format with 34 criteria deemed to have diagnostic value.
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Another international expert consensus conference showed
strong agreement on eight operating room criteria to confirm
hip microinstability (85). The experts propose using this list
as a basis for further research to build a scoring or weight-
ing system for the diagnosis of hip instability. Data relating
to the items should be recorded prospectively, so that the
relative importance of the items to symptoms and treatment
response could be stratified.

Hip microinstability and FAl may be associated, they can
occur in combination, and they may aggravate each other (1).
Cam and pincer seem to predispose the hip joint to instability
by a multifactorial mechanism, consisting of abnormal osse-
ous morphologies, weakened static stabilizers, and dynamic
factors (140).

The static and dynamic stabilizers of the hip joint are well
described, for example, the role of the capsule or the deep
hip muscles. However, there is no data regarding dynamic
or static hip instability and its contributors. There are some
mechanical factors that may lead to a dynamic instability,
such as cam and pincer morphology or femoral retroversion
(141). Other mechanical factors, such as hip dysplasia and
femoral anteversion, may lead to static instability (141). This
topic requires further exploration.

Symptomatic hip microinstability with additional FAl
morphologies is present in 21%-42% of adults undergo-
ing hip arthroscopy or MRA of the hip. The main symptom
in both conditions is pain. Both conditions require symp-
toms to be diagnosed, but not all patients with radiographic
signs of instability or FAI morphologies are symptomatic
(91,142,143). Therefore, it should be investigated why some
people develop symptoms and others do not.

Researchers suggest the same conservative treatment
strategies for hip microinstability and FAI patients. They
conducted several RCTs to show the effectiveness of con-
servative versus surgical treatment in FAI (10-13). However,
they do not explain the treatment propositions in detail, and
the frequencies of treatment vary greatly. Consequently,
researchers lack a clear description of an appropriate
non-operative treatment for hip microinstability and FAL.
Casartelli et al (93) proposed active physical therapy aimed
at improving hip neuromuscular function. If the passive
stability mechanisms are inadequate, the muscular system
needs to augment stability (144). To enhance joint stabil-
ity, deep hip stabilizing muscles should be retrained, follow-
ing the same rationale as strengthening the local muscles
before the more superficial ones at the spine and shoulder
(144). There is evidence that the local stabilizing muscles
can improve function, reduce pain, and restore normal
feedforward response in other joints, such as the knee, the
lumbar and the cervical spine (145-147). The dynamic sta-
bility of the hip joint needs to be improved and the ante-
rior gliding of the femoral head minimized in people with
hip microinstability. Hence, hip flexor and abductor muscles
and the deep hip external rotators need to be strengthened
(144). Feedforward mechanisms are needed for normal pos-
tural activity, and they can be trained by repeated voluntary
activation of a muscle (146). Attention and motor imagery
are important for improved motor performance and greater
transfer to task performance (146).
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The surgical treatment of hip microinstability differs con-
siderably between pure instability and pure FAI. Often there
is a combination of both problems, especially in the case of
BDH. Intra-articular pathologies, such as ligamentum teres
tears, pincer or cam morphologies, should be addressed,
because, if not treated, they may further create hip instability
(75). If the instability part is overseen and surgical interven-
tion is only made to correct the bony impingement, the risk
of increasing the instability is high. To differentiate whether
a BDH has instability or impingement characteristics they
propose using the FEAR index. However, there is no absolute
consensus for the cut-off value of the FEAR index (73). Hence,
an in-depth analysis of the situation before choosing the sur-
gical intervention is crucial. There is large consensus that the
capsule should be repaired after arthroscopic surgery for FAI,
to avoid iatrogenic microinstability.

Limitations and strengths

The difficulty of clear diagnostic criteria and definition of
hip microinstability may have led to under- or over-inclusion
of papers in this review. The scientific rigour of the included
studies was not investigated, therefore there is no grading of
evidence. Overall, there is a lack of high-quality RCTs for the
management of patients with hip microinstability.

A sensitive search was performed, resulting in a large
number of papers being included in this study. This allowed
a comprehensive overview of the topic and resulted in sensi-
bilization of the association between hip microinstability and
FAI.

Conclusions and implications for research and practice

Microinstability of the hip lacks consistent objective
evaluative criteria. A standardized terminology should be
established. Furthermore, consensus is necessary regard-
ing physical examination, diagnostic criteria, and a classifi-
cation system of hip microinstability. Only with consistent,
quantitative, and valid diagnostic criteria can clinicians and
researchers start to examine target populations and build
high-quality research projects with clear research questions.
Hip microinstability and FAl may be associated; they can
occur in combination and may aggravate each other. There is
a lack of evidence regarding the feasibility and effectiveness
of effective training in reducing symptoms in people with hip
microinstability with or without FAI. We need RCTs in this
population with targeted training to assess the effectiveness
of the interventions under evaluation. Furthermore, we need
larger studies on sports performance and long-term out-
comes for athletes. Further research is necessary to enable
clinicians to confidently manage hip microinstability, also in
the context of FAI.
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