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Dynamic Ultrasound Findings of Hip
Microinstability and Its Impact on Post-

Injection Pain Relief

Introduction

Hip microinstability (HMI) is a condition
in which there is excess movement of the
femoroacetabular joint, gathering greater
interest in recent years®. This condition can be
painful and has the potential to cause damage
to structures in the hip joint®. HMI can be
caused by a variety of factors, including
variation in hip joint anatomy, repetitive
movements such as femoroacetabular joint
rotation, and exposure to axial loading
forces; HMI can also be caused by a lack of
support from the structures and musculature
surrounding the joint®.

Previous research has shown that the
presence of anterior hip pain, feelings
of gait instability, and a positive anterior
apprehension test elicited by hip extension
and external rotation are common findings
associated with HMI®. As noted in a 2019
study using intra- operative fluoroscopic
imaging, there is a significant difference in
the distance between the femoral head and
acetabulum when axial traction is applied
between patients with and without HMI’.
Bony hip containment can be evaluated by
radiographic measurements, including the
lateral center edge angle (LCEA), the anterior
center edge angle (ACEA), the femoro-
epiphysial acetabular roof (FEAR) index,
and the Tonnis angle’. Dynamic ultrasound
(US) has recently emerged as a promising
tool in identifying and diagnosing HMI. This
method is less invasive than fluoroscopy, has
demonstrated strong intra- and inter-rater
reliability measures, and offers a means of
observing the motion of the hip joint that
radiographic imaging cannot'?.

Preliminary research on this condition
suggests that conservative management is
a promising treatment method, however,
there is an absence of substantial literature
available regarding HMI in pediatric and
adolescent patients, the various treatment
options, and resulting outcomes*. The purpose
of this study was to evaluate the relationship
between patient and treatment factors and
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HMI observed on dynamic ultrasound, which
may help clinicians guide patient expectations
on pain relief from therapeutic injection.

Methods

Retrospective chart review was conducted
on patients presenting to a single institution
with acute or chronic hip pain receiving
dynamic ultrasound-guided anesthetic and
steroid injections from June 2022 to July
2024. Those that were also evaluated for hip
microinstability were included. Patients with
incomplete clinical and/or follow-up data and
patients with a history of Perthes disease,
slipped capital femoral epiphysis (SCFE), or
chondrodysplasia were excluded.

Patient demographics, diagnoses, and pain
scores (0-10) with passive hip flexion (PHF),
Scours, impingement (FADIR), Stinchfield
(resisted straight leg raise), FABERs (flexion,
abduction, and external rotation), and psoas
stretch, both pre- and post- injection, were
collected. The distance the femoral head was
positioned anterior to the acetabulum was
measured on US in both a neutral position
and with the hip extended and externally
rotated, both with the contralateral hip
flexed. Microinstability was defined as a >0.2
cm difference between these measurements.
Statistical analysis was conducted using
a Mann-Whitney test for non-normally
distributed continuous variables, determined
by Shapiro-Wilks tests, and Chi-square or
Fisher’s exact tests for categorical variables
depending on sample size.

Results

62 patients met study criteria, with a
median age of 17 years (range 13 to 40 years),
majority female, (87.1%), white (82.3%), and
not Hispanic or Latino (96.7%). 60 patients
received US guided intra- or extra- articular hip
injections with anesthetic and steroid, 1 with
anesthetic only, and 1 received dynamic US
only. 28 patients had microinstability (45.2%).
Age and gender were not significantly related
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to hip microinstability presence (Table 1) (p=0.899, 0.450).
Patients without HMI on dynamic ultrasound reported
higher baseline pain scores with passive hip flexion and

impingement (FADIR) physical exam maneuvers than

those with microinstability (p=0.002, p=0.028).

After injection, patients without HMI reported greater

Table 1. Patient Characteristics in Relation to Microinstability Classification. Data presented as median (IQR) or n (%). FAI:
Femoroacetabular impingement. SLR: Straight leg raise. FABER: Flexion, abduction, and external rotation. FADIR: Flexion,
adduction, and internal rotation.

Hip Microinstability

Yes No
(n= 28) (n= 34)
Characteristic Median (IQR) or n (%) P-value
Gender 0.450
Male 5(17.9) 3(8.8)
Female 23 (82.1) 31191.2)
Age at 1st Injection (years) 17.2(15.9-21.3) 16.9(15.9-19.7) 0.899
BMI at 1st Injection 21.8(19.7-23.5) 23.4(20.9-24.8) 0.151
Degree of 1st Injection Pain Relief (%) 70 (43-90) 80 (55-90) 0.631
Baseline Pain Score with Exam
Maneuvers Pre-Injection
Passive Hip Flexion 4 (2-5) 6 (4-7) 0.002
Scours 40.5-6) 4(1-6) 0.523
Impingement (FADIR) 5(3-7) 7(5-8) 0.028
Stinchfield (Resisted SLR) 4(3.5-5.5) 5(2-7) 0.702
FABER 41(2-6) 5(0-7) 0.564
Resisted FABER 3(2-6) 3(0-7) 0.892
Psoas Stretch 4(0-6.5) 5(2-7) 0.320
Decrease in Exam Maneuver Pain
Score After 1st Injection
Passive Hip Flexion 110.5-3) 3(2-5) 0.009
Scours 11(0-3.5) 2(0-4) 0.782
Impingement (FADIR) 2(2-4.5) 3(1-5) 0.735
Stinchfield (Resisted SLR) 31(0.54) 1(0-4) 0.719
FABER 2(0-3.5) 2(0-5) 0.781
Resisted FABER 1(0-4) 01(0-3) 0.792
Psoas Stretch 1(0-3.5) 2(0-3.5) 0.373
Diagnosis 0.173
Labral or Chondral Pathology 3(10.7) 10 (29.4)
FAI 3010.7) 4(11.8)
Hip Pain 22 (78.6) 20 (58.8)
Hip Dysplasia 0.0Mm
Yes 19 (67.9) 11(32.4)
No 9(32.1) 23 (67.6)
Surgery Performed >0.999
Yes 16 (76.2) 18 (78.3)
No 5(23.8) 5(21.7)

relief with PHF pain than those without HMI (p=0.009),
but decreases in impingement pain were not significantly
related to one’s microinstability status (p=0.735). Specific
diagnoses of labral/chondral pathology, femoroacetabular
impingement, or hip pain were not significantly related
to findings of microinstability on dynamic ultrasound
(p=0.173). Patients exhibiting findings of hip dysplasia
noted on radiographs were subsequently found to have HMI
more often than those without evidence of hip dysplasia

(p=0.011). There was no significant difference found
between HMI and ultimate need for surgery (p>0.999).

Discussion

In our cohort, patients’ HMI status was found
to be significantly related to certain pre- injection
pain scores, specifically with PHF and impingement
maneuvers causing more pain in those without findings
of microinstability on dynamic ultrasound (p=0.002,
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p=0.028). Following injection, the significant relationship
between microinstability and PHF pain persisted, with
those without HMI experiencing greater pain relief with
this maneuver (p=0.009). Decrease in impingement pain
following injection, however, did not significantly relate to
HMI (p=0.735).

Given these results on how a patient’s HMI status appears
to relate to their initial and post- injection pain levels with
certain ranges of motion in the hip, physicians can use
this information to better counsel patients on the utility
and expectations of pain relief with therapeutic intra- and
extra-articular hip injections. It should be noted, however,
that the specific location of injection and pain associated
with the needle/injection site itself may also contribute to
a patient’s pain scores during post-injection testing.

Given the relationship between hip dysplasia and
subsequent findings of HMI with dynamic ultrasound,
this may prompt physicians to consider the possibility of
HMI as a factor in their patients’ hip pain if dysplasia is
noted radiographically. While HMI status may influence
the specific etiology of a patient’s pain, we did not find
any relationship between this metric and the ultimate
need for surgical intervention, which may be useful in
explaining longer term outcomes and treatment pathways
to patients. Overall, HMI is an important factor that can
allow physicians to better counsel patients on the causes
of their pain and expectations on the utility of different
treatments and the progression of their care.

Conclusions

Patients with HMI had lower baseline pain levels
with both PHF and impingement (FADIR) physical exam
maneuvers, and lesser pain relief with PHF following
injection. There was a significant positive relationship
between hip dysplasia and HMI. HMI should be considered
in patients with hip pain when evaluating pre-injection
pain levels and utility of therapeutic injection.
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