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What is anterior hip instability?

‘Microinstability’ of the femoral head in the
anterior direction.

Diverse causes for anterior hip instability include:
- Acetabular dysplasia

- Capsular laxity (idiopathic, acquired,
latrogenic)

As there are diverse causes of anterior instability
identified in the literature — this presentation
synthesises literature encompassing acetabular
dysplasia, joint laxity and micro-instability. alisvaart. 2015




Acetabular dysplasia

THE UNIVERSITY
OF QUEENSLAND
AAAAAAAAA

The acetabulum is
excessively anteverted
and shallow, reducing
femoral coverage
leading to instability.

Spiker, 2020

Lax capsule

Structurally normal acetabulum
and femoral head.

Excessive laxity of the
connective tissue, or tears of
the labrum/capsule/ligaments
leads to less femoral head [ 3
stability due to loss of passive pio °
suction restraint l |

Jorge Chahla, MD, PhD (Instagram: chicagosportsdoc)
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Factors
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‘ Tightly Swaddled Infant Hip
: 2™y -, o 7| When an infant’s begs are pulled together amd
. | L vod) —t straightened, the ball may be pulled away from the
F I rst bo rn ( R R 1 . 44 ) » ” socket. The muscles of the hip then pull upward
l R R ; placing pressure on the soft cartilage of the joint,
. . B " i causing the hip to develop abnormally.

Swaddling (OR 2.87)

Female (RR 2.54) i .
Incidence of dysplasia

- % diagnosis increased
Multiple gestation pregnancy from 4.9% up to 17.5%
Breech position | 0 with radiographic
screening guidelines in

Denmark in one year
(Mase, 2024)

Family history (RR 2.54)
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10% of people with generalized joint hypermobility have a formal diagnosis. (Simmonds,
2017)

Incidence may be higher than expected: 1 in 500 people in primary or secondary
care in Wales 2019 with hypermobile Ehlers Danlos Syndrome or Hypermobility
Spectrum Disorder. (Demmler, 2019)

Up to 30-40% of people visiting secondary pain and musculoskeletal clinics in the UK
meet criteria for hypermobility as per the Beighton’s scale. (To, 2017; Connelly, 2015)

1. Passively touch the forearm with the thumb, while flexing the wrist.
People with hypermobility tend to have:
' 3. Knees hyperextension greater than or equal to 10° (genu-recurvatum).

4. Passive extension of the fingers or a 90° or more extension of the fifth finger.

- E 1 f I t 1 5. Touching the floor with the palms of the hands when reaching down without bending
xcessive femoral anteversion

_ Athinner hip capsule JE Kd&@

- A n a rrowe r I a b ru m (HaSkel ) 202 1 ’ D eVItt’ 20 1 7) One point may be gained for each side for maneuvers 1-4 so that the hypermobility

score will have a maximum of 9 points if all are positive. A value of 4 or more is
considered suggestive of JH.
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On average, it takes five years to be diagnosed with hip dysplasia (Nunley, 2011).

Those with hip dysplasia are five times more likely to develop hip OA and need a hip
replacement by the age of thirty-five (Bruder, 2024).

49% of all patients under-going a total hip replacement before the age of fifty, had
undiagnosed hip dysplasia (Clohisy, 2011).

T H. Reichford et al.: Can local muscles augment hip stability?

Capsulaligamentous mereased hernoral Degenerative hip

nnot aupmen Chondropathy
laxity of hip nl:lfn-a-s:he “" . I ead translation SR disease

Fernoroacetabular

Lafwral injury

impingernent

Reduced [abral seal

Figure 3. Proposed mechanisms for the development of degenerative hip disease as a result of multi-factonal instability . The black boxes rep-
resent the major nsk factors. ©@ MeGraw-Hill Education Australia, 2012, 7
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Key information from the interview B & conmvanas

How do we identify hip instability in the interview? Remembering most people with dysplasia or joint

laxity are unlikely to have a formal diagnosis. (Evans, 2024)

Typical patient — young, female, aged 14-35

years. Longstanding activity-related groin pain +/-

night pain

Location of pain

‘C sign’, or ‘triangulation sign’ (Nunley, 2011; Evans, 2024)
Bilateral symptoms — up to 65% (Evans, 2024)

Acquired laxity — high level dance, performing arts, tennis,
golf, gymnastics (Khanduja, 2023)

Idiopathic laxity — Beighton’s score questions, or other signs
including internal/external snapping hip (Jacobsen, 2018)

latrogenic laxity — previous hip arthroscopies

Nociceptive sources:

* Anterior capsule, labrum, iliopsoas, adductors, abductors, rec
fem

* Common to have secondary pain from the labrum and
tendinopathy. These symptoms lead to a misdiagnosis of FAI
syndrome (pain with deep flexion/sitting), or iliopsoas
tendinopathy (extension-related pain). (Khanduja, 2023;
Enseki, 2023)

Special questions:

* Joint signs — clicking, clunking, catching are common — 80%
of cases.

* Some patient identify a feeling of instability, lack of trust in
their leg, but are more likely to note an uncomfortable
sensation with the trail leg in lunges, Bulgarian split squats,
striding while running (McCurdy, 2021) 8



Investigations — challenges

Emerging research regarding which investigations are appropriate when suspecting anterior instability.

X-ray vs MRI vs CT. Supine vs side-lying vs standing. Watch this space. Importantly, a hip can have no bony morphology but
is unstable upon physical examination and should not be discounted as stable in the absence of imaging findings.

Acetabular dysplasia

Femorah.l;.leaq.nHorizon ¥ A

Mol 4

Ischial Tuberosities Horizon

O

X-ray Floor Horizon

(Wilkin, 2017) L
(Nerys-Figueroa, 2025) i



Mechanistic factors relating to pain

The femoral head is lateralized, resulting in greater forces at
the superior acetabulum and reduced motor arm of the
abductors.

Reduced passive stability anteriorly leads to increased load
of the hip abductors and hip flexors, and concurrent
tendinopathy is common.

increased lateral prominence of the greater trochanters may contribute to
compressive load on the trochanteric soft tissues, beneath the iliotibsal band.
Lateral prominence 5 related to femoral neck-shaft angle, with greater
prominence associated with a reduced angle [coxa vara), and greater
trachanteric width relative to iliac wing width [23-25)

Weakness in iliopsoas, hip abductors and external rotators is (Grimaldi, 2024)
seen in hip dysplasia and has not been investigated in non-

dysplastic causes for anterior instability.
(Harris, 2017; Sgrensen, 2018) 10



Delphi consensus — Diagnosis C-JEre
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PATIENT HISTORY EXAMINATION IMAGING

Sngns of DDH on imaging (Wiberg angle<20° or

Hip pain angle>10° or Sharp angle>42°)

bf the femoral head shows subluxation or a
sign on a split AP radiograph

bosition unobtainable then a frog leg lateral
bph)

dex >5°

diological evidence insufficient to explain (Minimum 6)
examination findings of instability :

Giving way or a sensation of Instability Positive log roll/dial test

MAJOR

A LS prior diagnosis of a connective tissue disorde
e.g. Ehlers-Danos or Marfans syndrome

Positive anterior apprehension or HEER
(hyperextension external rotation) test

sign when the hip Is under simple manual
Hinal traction prior to hip arthroscopy

No other clear diagnosis that explains the pa Generalised hypermobity

signs and symptoms (Defined by a Beighton score of > § out of §) , less than qomm of fine screw
- 8 is rcqwed to distract the femoral head 8
the acetabulum
Female gender ion demonstrated on imaging
Symptoms related to activity Pa!patoon alone insufficient to reproduce all the CIiff sign seen on plain radiograph of the hip
painful symptoms
. \ - Retroverted acetabulum indicated by a crossover
SIS ERRCL Y ESHI orse POSNE SUPEIEDIIEN:. (=3t * sign, ischial spine sign or posterior wall sign
:“Nogg Prior history of a dislocation/subluxation of the hip § Positive posterior apprehension test Labral tear seen on MRI arthrography

History of an unrepaired hip capsulotomy Positive prone external rotation test >5mm anterior or posterior joint recess

Positive response to the diagnostic Intra-artic

hip Injection hnterior capsule (<3mm) seen on MRI

Positive AB-HEER (abduction hyperextension

Patient indulges in a sport which involves axt | rotation) test

significant axial loading at a competitive level
e.g: figure skating, tennis, football, baseball, g
skating, martial arts, gymnastics or ballet

o (Minimum 4)

b arthroscopy, after distraction, does the
al head remain >3mm from the acetabular

o if the negative intraarticular (Kha nduja, 2023)

jure/traction is removed
ﬂ
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Positive log roll/dial test

Positive prone external rotation test

Positive anterior apprehension or HEER
(hyperextension extemal rotation) test

Positive AB-HEER (abduction hyperextension

Generalised hypermobiiity
(Defined by a Beighton score of > 5 out of 9)

external rotation ) test

(Khanduja, 2023)

12



Physical Examination

Key anecdotal differences to observe

Sway back posture — hips anterior to shoulders, posterior
pelvic tilt (increased anterior hip loading)

Gait - Protective adjustments may be seen in gait with
reduced hip extension through end stance-phase.

Reduced lower limb strength — especially hip external
rotators and abductors

Sway-back posture.

THE UNIVERSITY
OF QUEENSLAND
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13
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Lower Limb Assessment Score for Joint Hypermobility
A 12 point scoring system - a positive score is 27/12 each limb

Hip Flexion Hip Abduction Knee Knee Anterior Knee Rotation Ankle
Hyperextension Draw Test Dorsiflexion

Mid-thigh reaches  Knees touch bed Heel 2 3cmoff bed  +ve draw/clunking >2cm total tibial »15” Dorsiflexion
chest tubercie maovement

Ankle Anterior Subtalar Joint Midtarsal Joint Midtarsal AB/ADD 1st MTP Joint Subtalar Joint
Draw Test Inversion Inversion & DF/P Dorsiflexion Pronation

> 45" inversion > 45" inversion »locm motion »90° extension Relaxes to end-
range pronation

@ O, Hopper L, Nicholson LL identifyving lower Himb specific and generalised joint hypermobility in ad

validation of the wer Limb Assessment Score. BMC Musculoskeiet Disord, 2017 Dec giailsi4

https://dralisongrimaldi.com/blog/identifying-joint-hypermobility-syndromes/

14
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1. Position the patient in supine, legs extended

2. Internally rotate the leg past neutral

3. Allow the leg to passively relax

4. Measure the angle of the foot to the table (<20deg is significant)

(Kalisvaart, 2015)

15
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Prone External Rotation Test

o=

Prone, hip in neutral

Full external rotation

PA translation of the greater trochanter

Positive test: increased movement and re-production of pain

score (95% CI)
Sensitivity: 33.9 (22.1 — 45.7)
Specificity: 97.9 (93.7 — 100.0)
Likelihood ratio: 15.9 (2.2 — 114.2)

(Hoppe, 2017)

16
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Hip Extension-External Rotation (HEER) test Y e

1. Combined hip extension, external rotation
2. Positive test: re-creation of anterior hip pain or apprehension

3. Apply "relocation” AP of the femoral head, reduced symptoms implicates
anterior hip joint over iliopsoas

score. (95% CI)
Sensitivity: 71.0 (59.7 — 82.3)
Specificity: 85.1 (74.9 — 95.3)
Likelihood ratio: 4.8 (2.4 — 9.6)

(Hoppe, 2017)

17



Abduction Hip Extension-External Rotation Test@ oo
(Ab-HEER)

1. Position in side-lying, abduct the hip 30-45 degrees score (95% Cl)
Sensitivity: 80.6 (70.8 — 90.5)
2. Extend and externally rotate the hip Specificity: 89.4 (93.7 — 100.0)

Likelihood ratio: 7.6 (3.3 —
3. Place a P-A force through the posterior aspect of the GT  17.5)

4. Positive test = re-creation of pain+/- apprehension (Hoppe, 2017)

18
(Kalisvaart, 2015) (Hoppe, 2017)



Cluster these tests! O o et

Sensitivity and specificity are likely to be valid in this study. However, positive
and negative predictive values are impacted by the incidence in populatlon
sample, and so, have not been reported in this presentation.

When all 3 tests have positive results, there was a 95.0% chance (95% Cl,
90.1%-99.9%) that a patient had an intraoperative diagnosis of anterior hip

instability.

TABLE 6
Diagnostic Values for Combinations of Tests for Hip Instability
Sensitivity (95% CI), % Specificity (95% CI), % Likelihood Ratio (95% CI)
>1 test with positive results 87.1 (78.8-95.4) 78.7 (67.0-90.4) 4.1 (2.2-7.7)
>2 tests with positive results 67.7 (656.1-79.4) 95.7 (91.7-99.8) 15.9 (4.1-62.5)
All 3 tests with positive results 30.6 (19.2-42.1) 97.9 (94.7-100.0) 14.4 (2.0-104.8)

(Hoppe, 2017) 19
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1. Education — avoid sustained combined posterior pelvic tilt and end range hip
extension until there is adequate control and strength (no hip flexor stretches!)

2. Address motor control deficits of the deep hip muscles (glute min/med, deep
external rotators, iliopsoas).

3. Graded loading of hip muscles in weightbearing for strength and hypertrophy

Asymptomatic athletes with hip dysplasia have no significant differences in lower limb
strength when compared to athletes without hip dysplasia (O'Brien, 2023).

Strength may be an important factor in managing anterior hip instability.

20



Real-time ultrasound to guide management

Maximise centralisation of the femoral head using the deep external rotators
(quadratus femoris, obturator internus, obturator externus and gemelli) and

gluteus minimus.

performed by Pei-shen Wu, MD

Youtube: @jimmy-peishenwu

21
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Rehabilitation may start with isometric exercises with
feedback using palpation or real-time ultrasound

Hip abductors (glute min)

Hip external rotators
(quadratus femoris)

Hip flexors (iliopsoas)

Begin loading glute max in
appropriate range (avoid
posterior pelvic tilt and end-range
hip extension

22



. . . . OF QUEENSLAND
Progress to single-leg, weight-bearing and resisted
exercises as motor patterning improves

Progress loading, in line with patient goals.
Retraining motor control for plyometrics as needed
E.G. return to running, sport, physical activity “



Take home messages

Think about anterior hip instability in the young population with insidious onset of groin pain.
Conduct a battery of tests to rule-in or rule-out anterior hip instability (don’t rely on imaging).

Consider the direction of instability when building a management program — avoiding aggravating positions
(no hip flexor stretches).

Address motor control issues using appropriate feedback.

Load up and strengthen, understanding it may take 6+ months to see good changes in strength in the
population with longstanding symptoms.

24
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Thank you!
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