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ABSTRACT
There is no agreement on how to classify, define or
diagnose hip-related pain—a common cause of hip
and groin pain in young and middle-aged active adults.
This complicates the work of clinicians and researchers.
The International Hip-related Pain Research Network
consensus group met in November 2018 in Zurich aiming
to make recommendations on how to classify, define
and diagnose hip disease in young and middle-aged
active adults with hip-related pain as the main symptom.
Prior to the meeting we performed a scoping review
of electronic databases in June 2018 to determine the
definition, epidemiology and diagnosis of hip conditions
in young and middle-aged active adults presenting with
hip-related pain. We developed and presented evidence-
based statements for these to a panel of 37 experts
for discussion and consensus agreement. Both non-
musculoskeletal and serious hip pathological conditions
(eg, tumours, infections, stress fractures, slipped capital
femoral epiphysis), as well as competing musculoskeletal
conditions (eg, lumbar spine) should be excluded when
diagnosing hip-related pain in young and middle-aged
active adults. The most common hip conditions in young
and middle-aged active adults presenting with hip-
related pain are: (1) femoroacetabular impingement
(FAI) syndrome, (2) acetabular dysplasia and/or hip
instability and (3) other conditions without a distinct
osseous morphology (labral, chondral and/or ligamentum
teres conditions), and that these terms are used in
research and clinical practice. Clinical examination
and diagnostic imaging have limited diagnostic utility;
a comprehensive approach is therefore essential. A
negative flexion–adduction–internal rotation test helps
rule out hip-related pain although its clinical utility

is limited. Anteroposterior pelvis and lateral femoral
head–neck radiographs are the initial diagnostic imaging
of choice—advanced imaging should be performed
only when requiring additional detail of bony or soft-
tissue morphology (eg, for definitive diagnosis, research
setting or when planning surgery). We recommend
clear, detailed and consistent methodology of bony
morphology outcome measures (definition, measurement
and statistical reporting) in research. Future research
on conditions with hip-related pain as the main
symptom should include high-quality prospective studies
on aetiology and prognosis. The most common hip
conditions in active adults presenting with hip-related
pain are: (1) FAI syndrome, (2) acetabular dysplasia and/
or hip instability and (3) other conditions without distinct
osseous morphology including labral, chondral and/or
ligamentum teres conditions. The last category should
not be confused with the incidental imaging findings of
labral, chondral and/or ligamentum teres pathology in
asymptomatic people. Future research should refine our
current recommendations by determining the clinical
utility of clinical examination and diagnostic imaging in
prospective studies.

Introduction

Young and middle-aged active adults with hip and
groin pain often present with a confusing overlap
of signs and symptoms.1 There is no consensus on
how to define or classify hip disease with different
and overlapping intra-articular and extra-articular
contributors to symptoms, in an anatomically
complex region. Several researchers and consensus
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dissemination of hip-related pain to clinicians. The specific focus
of the IHiPRN is ‘non-red flag pain originating from the hip
joint in young and middle-aged active adults’. We identified four
topics on hip-related pain for consensus agreement: classification
of hip pain, patient-reported outcomes, standardised measurement of physical capacity and physiotherapist-led treatment.
In this paper, we first describe the general consensus process
applied to all topics in this series. We then make recommendations on the first topic on how to classify, define and diagnose
hip disease in young and middle-aged active adults, with hip-
related pain as the main symptom. Other papers in this series will
use this classification of hip-related pain in the assessment of (1)
patient-reported outcome measures, (2) standardised measurement of physical capacity and (3) physiotherapist-led treatment.

Methods
Literature review

For the first key area on the classification, definition and diagnostic criteria of hip-
related pain in young and middle-
aged
active adults, working group 1 performed a literature review
to identify gaps in the literature to formulate consensus recommendations and provide research recommendations for future
study. A summary of the literature review is contained in online
supplementary appendix 1. Using components of a scoping
review framework,29 30 our inclusion and exclusion criteria were
the following:
►► Study design: Systematic reviews, intervention and observational studies (prospective or retrospective) with a study
population of at least 10 young and middle-
aged active
adults and published in English language, peer-
reviewed
journals. We excluded conference abstracts, case studies,
narrative reviews and non-peer-reviewed studies.
►► Population: Research participants diagnosed with hip-
related pain or related condition. Participants with primary
osteoarthritis, SCFE, Legg-Calve-Perthes or extra-articular
condition were excluded as these are not the conditions
identified as being of primary prevalence in participants of
this age range and pain description.
►► Outcome: Definition, epidemiology, clinical and/or imaging
diagnosis of any hip-related pain condition.

Consensus meeting

The consensus process used is shown in figure 1.

Selection of expert group members

The IHiPRN leadership group (JLK, KMC, MB, ABM, CLL and
KMK) met in January 2017 to identify potential expert group
members. Experts were selected based on their track record of
publications, and being current active researchers in the field of
hip-related pain in young and middle-aged active adults. Many
researchers were also clinicians in the field. Potential expert group
members were invited to the first IHiPRN Consensus Meeting in
Zurich in November 2018 (online supplementary appendix 2),
and asked to identify additional experts for invitation.
Following this expression of interest, four key areas were
identified as priorities for consensus. These four key areas were
the following:
1. Classification of hip pain (including use of clinical tests and
imaging).
2. Patient-reported outcome measures for hip pain (including
hip-related measures and maybe others including pain/coping/fear/utility measures).
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groups have previously attempted to define aspects of hip and
groin pain.2–7 Among these are consensus agreements on the
terminology and definitions for groin pain in athletes2 and on
femoroacetabular impingement (FAI) syndrome.3
The Doha Agreement Meeting on terminology and definitions
in groin pain in athletes divided groin pain into three major
categories: clinical entities for groin pain (adductor-
related,
iliopsoas-related, inguinal-related and pubic-related), hip-related
and other causes of groin pain in athletes.2 The Doha Agreement
concluded that “hip-related pain can be difficult to distinguish
from other causes and that it may coexist with other types of
groin pain.” A detailed classification of possible causes of hip-
related pain in athletes was considered to be outside the scope of
the Doha Agreement process.2 This difficulty was related to the
inability for hip examinations to assist in differential diagnosis,
and probably only being useful for screening3—as most clinical
tests have good sensitivity but poor specificity.2
There is no consensus on how to classify hip-related pain
in young and middle-
aged active adults, with prior studies
focusing on classifying individual conditions, such as FAI
syndrome,3 4 6–9 acetabular dysplasia,10 labral tear,8 9 chondral
lesions and ligamentum teres tears.11 Each of these conditions is
described in detail in online supplementary appendix 1. Briefly,
in FAI syndrome, the repetitive mechanical loading of cartilage between the femoral head and acetabular rim is suggested
to contribute to acetabular labral and chondrolabral findings,
as well as early osteoarthritis.12 13 As such, FAI syndrome was
defined as a motion-related clinical disorder of the hip with a
triad of symptoms, clinical signs and imaging findings (typically
cam, pincer or mixed morphology) that represents symptomatic
premature contact between the proximal femur and the acetabulum.3 The primary symptom of FAI syndrome has traditionally
been described as groin pain,3 14 15 although pain may also be
felt in the back, buttock or thigh.14 16 Not having groin pain
has been suggested to help exclude FAI syndrome and/or labral
tear findings in patients with hip pain.17–19 Acetabular dysplasia
refers to misalignment between the femoral head and the acetabulum secondary to changes in their shape, size and orientation,10
which may result in instability and overload of the acetabular
rim during normal activities.20 21
Differential diagnosis of any condition requires exclusion
of more serious musculoskeletal and non-
musculoskeletal
pathology, as well screening appropriate body regions. For hip-
related pain in young active adults, this could for example include
Perthes’ disease, slipped capital femoral epiphysis (SCFE), infection, osteoarthritis, tumours and fractures. While it is beyond
the scope and purpose of detailing the process of helping to
exclude these pathological concerns, the reader is referred to
other recent works detailing this process.22 23
A proper classification of non-arthritic hip disease in active
adults into well-
defined hip conditions will provide more
clarity for clinicians and researchers. This is critically important
due to the significant increase in the diagnosis of hip conditions and incidental imaging findings in athletes,24 25 as well
as arthroscopic hip surgery in general.26–28 There is a lack of
current best evidence on the classification of hip-related pain,
partly due to the heterogeneity in the definition of hip-related
pain. Consensus, informed by current best evidence, is needed to
provide clarity for clinicians interpreting the findings of research
papers, particularly with the increasing knowledge of incidental
imaging findings in young and middle-aged active adults.24 25
The International Hip-
related Pain Research Network
(IHiPRN) was established in 2017 to facilitate collaboration
across research groups and disciplines and to improve knowledge

Consensus statement

3. Standardised measurement of physical capacity in hip-related
pain (including clinical measures, biomechanics, electromyography, physical activity, functional performance and return
to sport).
4. Physiotherapist-led treatment of hip-related pain.
The leadership group then identified experts to lead each of
the four working groups. These were MPR and RA (group 1),
ABM and CLL (group 2), FI and JLK (group 3), JLK and MB
(group 4). Members of the working groups were then determined following discussion between the leadership group and
the working group leaders. The working group members for this
paper were MPR, RA, JLK, HPD, JJH, AW, PvK, AK, ABM, EA,
PH and KMW.

Expert group demographics

Areas of expertise among the expert group participants
included physiotherapy, orthopaedic surgery, sport and exercise
medicine, biomechanics, diagnostics, imaging and radiology,
Reiman MP, et al. Br J Sports Med 2020;54:631–641. doi:10.1136/bjsports-2019-101453

patient-
reported outcome measures and exercise science. In
addition, many participants were also expert clinicians who
regularly treat young and middle-aged active adults with hip-
related pain.

Premeeting process

Prior to the meeting, the four working groups prepared evidence
summaries (based on literature searches and syntheses) to
help inform recommendations and underpin discussions at
the consensus meeting. These evidence summaries and draft
consensus recommendations were presented to all meeting
participants via email at least 1 week prior to the Zurich meeting.

Consensus meeting process

At the beginning of the consensus meeting in Zurich, the working
groups discussed and revised the draft consensus recommendations. Evidence summaries and consensus recommendations
633
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Figure 1 Flow chart of the consensus process. IHiPRN, International Hip-related Pain Research Network.

Consensus statement

Reporting checklist

Although there are common elements between the Appraisal of
Guidelines, Research and Evaluation (AGREE) reporting checklist33 and the aims of the Zurich meeting, the authors feel that
AGREE is not the ideal way to share the work of the group on
this topic. This paper discusses the consensus on the classification of hip-related pain and is one of the four above-mentioned
key areas. The four key areas required varying methodological
approaches due to the different nature of the content. Therefore,
it was not appropriate to use a single checklist for each of these
areas.

Determining diagnostic utility for various clinical and
radiological measures

Figure 2 Magnitude and precision of clinical tests for diagnosis
and screening of FAI syndrome and labral pathology. (+), positive
test; (-), negative test; FADIR, flexion adduction internal rotation; FAI,
femoroacetabular impingement; IR, internal rotation; MRA, magnetic
resonance arthrogram. Reference standards are listed in ().

►► Green quadrant: high magnitude and high precision. These

Diagnostic values (eg, sensitivity, specificity, likelihood ratios) for
the various clinical and radiological measures are reported in the
appendix. Since determination of clinical utility of these values
is often poorly done or misunderstood, we have attempted to
provide the reader with a graphical representation of how to
potentially use and incorporate these values in clinical practice
(eg, what clinical value should they be given). To do this requires
examination of not only diagnostic accuracy but also magnitude
of diagnostic probability shifts,34 precision and the quality of the
study examining such measures.
Values used in this paper were stratified accordingly:
Magnitude: size of the shift in probability as previously
defined.34
Precision: how repeatable are the results. This is defined as
highest number divided by lowest number for the CI of the
post-test probability value for each measure (eg, 95% CI for
a post-test probability value of 49 to 93 has a precision value
of 93/49=1.9). A lower value indicates higher precision. This
was described previously as the upper-
to-
lower confidence
limit ratio.35 A probability shift with a wide CI is imprecise and
unstable.35
Study Quality: high or low study quality based on previous
systematic reviews that have quantified study quality.36 37
Charted as:
►► High-quality study:⇑
►► Low-quality study:⇓
Diagnostic utility was charted, and summaries of this for
each condition are contained in figures 2–9 in a 2×2 quadrant
(magnitude×precision) accordingly:
►► Red quadrant: values for both magnitude and precision
are low, not typically recommended for clinical decision-
making. These measures are Not Recommended.
►► Yellow quadrant: values for either magnitude or precision
are low. Caution is recommended for clinical decision-
making. These measures are Cautiously Recommended.
634

measures are Recommended if study quality is high. Cautious
recommendation for low-quality studies.
*We have drawn these figures in quadrants to help the reader,
but just as with the quadrants in a cost-effectiveness curve, we
appreciate the axis are continuous and there are no discrete cut-
offs from ‘low to high’.

Results
Results of the consensus meeting: consensus meeting
participants
The consensus meeting in Zurich, Switzerland (17–18
November 2018) was attended in person by 37 out of the 44
IHiPRN participants; one additional participant attended via
videoconferencing.

Figure 3 Magnitude and precision of imaging tests for diagnosis
and screening of FAI syndrome. (+), positive test; (-), negative test; FAI,
femoroacetabularimpingement; MRA, magnetic resonance arthrogram;
T, Tesla.
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were then presented to, and discussed by the whole expert
group, and further revisions were made. Following discussion,
each participant was asked to vote on the recommendation on
a 10-point Likert scale, where 0 was considered to be ‘inappropriate’ and 9 ‘appropriate’, as described previously.31 32 Participants were blinded to each other’s scoring. Scores were pooled
and the median (IQR) for each recommendation was determined. Recommendations that scored 0–3 were considered inappropriate, scored 4–6 were considered uncertain and scored 7–9
were considered appropriate.31 32 The level of available evidence
and the pooled voting score for the recommendation were
considered to determine the final consensus recommendation.

Consensus statement

Expert group demographics

The expert group of 27 physiotherapists, 7 orthopaedic surgeons,
4 sport and exercise medicine physicians, 4 exercise scientists, 1
radiologist and 1 general medical doctor included 12 women
and 32 men. Participants had a mean (SD) age of 41 (11) years
and 20 (10) years of experience. Twenty-one participants were
from Europe, 13 from Australia/New Zealand, 8 from North
America and 2 from the Middle East. All participants were fluent
English speakers.

Literature search and evidence synthesis
Considerations

While synthesising available evidence to inform the consensus
process, a number of important aspects require consideration:
(1) Many of the included studies were performed in high volume
hip surgeon practice settings. The patients in these studies have
a high a priori probability of having a hip condition, leading to

Figure 5 Magnitude and precision of imaging tests for diagnosis
and screening of acetabular dysplasia and hip instability. (+),positive
test; (-), negative test; FEAR, femoro-epiphyseal acetabular roof; IFL,
iliofemoral line; IRFR, iliocapsularis-to-rectus femoris ratio.
Reiman MP, et al. Br J Sports Med 2020;54:631–641. doi:10.1136/bjsports-2019-101453

Figure 6 Magnitude and precision of imaging tests for diagnosis
and screening of labral conditions. (+),positive test; (-), negative test;
CTA, CT arthrogram; MRA, magnetic resonance arthrogram; T, Tesla; US,
ultrasound. Reference standards are listed in ().
a limited ability of an examination method or imaging modality
to substantially alter the post-test probability. Future studies in
general practice or physiotherapy settings might improve our
understanding of the value of these tests. (2) Some conditions are
defined by certain radiological appearances or cut-off values (eg,
cam morphology where alpha angle is >60, pincer morphology
where lateral centre edge angle (LCEA) is >40, acetabular
dysplasia where LCEA is <20), but there is no consensus on
specific imaging parameters to diagnose different hip conditions.
As such, it is inappropriate to examine the value of imaging to
assess the presence of a condition. (3) The third condition ‘other’
includes isolated or combined labral, chondral and ligamentum
teres conditions as the most likely cause of hip-related nociception in the absence of distinct osseous morphology. This category should not be confused with the incidental imaging findings
in asymptomatic people. Labral, chondral and/or ligamentum
teres findings are common in asymptomatic individuals and can
coexist in patients with FAI syndrome or acetabular dysplasia
and/or hip instability.

Figure 7 Magnitude and precision of imaging tests for diagnosis and
screening of chondral conditions. (+),positive test; (-), negative test;
MRA, magnetic resonance arthrogram.
635
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Figure 4 Magnitude and precision of clinical tests for diagnosis
and screening of acetabular dysplasia and hip instability. (+),positive
test; (-), negative test; AB-HEER, abduction–hyperextension–external
rotation; FABER, flexion abduction external rotation; FPAW, foot
progression angle walking; HEER, hyperextension–external rotation; PIT,
prone instability test; (+) positive test, (-) negative test.

Consensus statement

Discussion

Figure 8 Magnitude and precision of clinical tests for diagnosis
and screening of LT conditions. (+),positive test; (-), negative test; LT,
ligamentum teres.

Findings

Both non-musculoskeletal and serious hip pathological conditions (eg, tumours, infections, stress fractures, SCFE), as well
as competing musculoskeletal conditions (eg, lumbar spine)
should be excluded when diagnosing hip-related pain in young
and middle-aged active adults. Five hip conditions in young and
middle-aged active adults presenting with hip-related pain met
the inclusion criteria of this review: FAI syndrome; acetabular
dysplasia and/or hip instability; labral, chondral and ligamentum
teres conditions. We classified the last three conditions as ‘other
conditions’. It is important to note that labral, chondral and
ligamentum teres pathology are common on imaging in asymptomatic people (and best-labelled ‘incidental findings’ in this
context).

Results of the consensus on topic 1: classification of hiprelated pain

The IHiPRN delegates at the November 2018 Zurich consensus
meeting discussed and voted on six recommendations: three
recommendations for clinicians, one recommendation for
clinicians and researchers and two for researchers. The final

Figure 9 Magnitude and precision of imaging tests for diagnosis and
screening of ligamentum teres conditions. (+),positive test; (-), negative
test; MRA, magnetic resonance arthrogram.
636

The IHiPRN consensus group met in Zurich in November 2018,
and considered how to classify, define and diagnose hip disease
in young and middle-aged active adults with hip-related pain
as the main symptom. The working group conducted a scoping
review, a useful framework to collate and summarise information on a broad topic,30 presented three clinical, one combined
clinical and research and two research recommendations for
consensus discussion and agreement.
This consensus paper builds on previous hip and groin
pain consensus papers.2 3 It classifies hip disease in young and
aged active adults (with hip-
related pain as the main
middle-
symptom) into three hip conditions: (1) FAI syndrome, (2)
acetabular dysplasia and/or hip instability and (3) other conditions without distinct osseous morphology. This final category
includes patients with isolated or combined labral, chondral
and ligamentum teres findings (including a range of distinct and
overlapping pathologies including tears, cysts, erosions or hypertrophy). It may also include patients with no imaging findings.
We also report the clinical utility of diagnostic findings for each
of these conditions. It is important to acknowledge that these
conditions often coexist.11 38 39 We also acknowledge (but did
not include here) other hip conditions with hip-related pain as
the main symptom including osteoarthritis, infections, transient
osteoporosis, stress fractures and tumours. We also acknowledge
that currently diagnostic accuracy is limited to lower quality
cohort studies with high pretest probability of disease. To what
extent diagnostic accuracy is altered in studies of lower pretest
probability is not understood, although one high-quality study
with a lower pretest probability suggests the probability shift is
similarly low.40 Other studies in settings of low pretest probability are necessary to determine the diagnostic accuracy of these
various assessments in primary care setting.
Our evidence-informed classification of hip disease in young
and middle-aged active adults classifies hip-related pain into three
condition categories (once non-musculoskeletal and musculoskeletal serious hip pathology and competing body regions are
excluded): FAI syndrome, acetabular dysplasia and/or hip instability, and other conditions, such as labral, chondral and/or ligamentum teres conditions. It is important, however, to appreciate
that these conditions often coexist in patients with hip-related
pain.39 41 These recommendations are not intended to be absolute for all young and middle-aged active adults with hip-related
pain—a multifactorial condition. The clinical approach to hip
disease in active adults with hip-related pain is highly contextual
and should be integrated with clinical expertise using evidence-
based practice and clinical decision-making models.42 Each of
the consensus recommendations are discussed below and represented in the clinical case example (Box).
Clinical recommendation 1 (C1). A negative flexion adduction internal rotation (FADIR) test helps to rule out hip disease
in young and middle-aged active adults presenting with hip-
related pain.
The diagnostic accuracy of the clinical assessment is mostly
limited to clinical special tests and we cautiously recommended
the FADIR test as the only clinical test for utilisation in attempt
to help rule out potential hip-related pain. While the FADIR test
is represented in our ‘cautiously recommend’ quadrant and the
Thomas test is in the ‘recommend’ quadrant, the specifics of
Reiman MP, et al. Br J Sports Med 2020;54:631–641. doi:10.1136/bjsports-2019-101453
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consensus recommendations and consensus voting results can be
found in table 1 and figures 10–12. The consensus group considered all recommendations to be appropriate.

Consensus statement
Summary of final recommendations developed from evidence synthesis for voting at consensus meeting and scoring of consensus group
IQR

Mode

Scoring

C1

A negative FADIR test helps to rule out hip disease in young and middle-aged active adults presenting with 9
hip-related pain.

Median

8–9

9

Appropriate

C2

Diagnostic utility of imaging for hip disease in people with hip-related pain is limited; we suggest that
imaging always be combined with the patient’s symptoms and clinical signs and should not be used in
isolation.

9

9

9

Appropriate

C3

AP pelvis and lateral femoral head–neck radiographs are recommended to assist the diagnoses of
hip conditions associated with hip-related pain. MRI/MRA or CT scan are recommended where three-
dimensional morphological assessment is indicated or to evaluate intra-articular structures, such as the
labrum, cartilage and ligamentum teres.

9

9

9

Appropriate

Recommendations for clinicians and researchers
CR1

Recommendation

 

Hip-related pain may be further categorised after imaging into:
1. FAI syndrome.
2. Acetabular dysplasia and/or hip instability.
3. Other conditions causing hip-related pain. This category includes soft-tissue conditions (labrum,
cartilage and ligamentum teres) without a specific bony morphology.

9

8–9

9

Appropriate

Recommendations for Researchers

 

R1

Measures of bony morphology should be reported in detail. We recommend that bony morphology outcome 9
measures (such as the alpha angle or centre-edge angle) should be clearly defined, measured and reported
(eg, detailed methodological description, blinding, per hip/per person reporting with statistical correction as
appropriate, reliability measures)

9

9

Recommendation
Appropriate

R2

Future research recommendations: We recommend large-scale, interdisciplinary research on aetiology and
9
prognosis for each of the listed hip-related pain conditions. (For example: (1) The relationship between bony
morphology and other factors related to these conditions or (2) Movement-related factors relative to each
hip-related pain condition.)

9

9

Appropriate

AP, anteroposterior; FADIR, flexion adduction internal rotation; FAI, femoroacetabular impingement; MRA, magnetic resonance arthrogram.

the studies examining these clinical tests is worthy of consideration. The Thomas test was examined in one high-quality study
not specifically designed to determine diagnostic accuracy. The
FADIR test has been examined in several studies; they are low-
quality studies, most not designed to determine diagnostic accuracy. We therefore feel it is important to provide the clinician
with the most appropriate clinical measure to potentially screen
for all hip-related pain, based on the best current evidence, and
recommend the FADIR test despite its noted limitations. Other
clinical special tests (eg, Thomas test, prone instability test, ligamentum teres tear test) were considered by the expert group,
and these tests have a:
►► Very limited ability to confirm FAI syndrome by increasing
post-test probability.
►► Limited to substantial ability to help confirm acetabular
dysplasia and/or hip instability in low-quality studies.
►► Substantial ability to help rule in labral conditions in only
one high-quality study.
►► Unknown ability to rule in chondral conditions.
►► Moderate post-test probability for confirming diagnosis of
ligamentum teres conditions.
As the evidence for the clinical utility of these other tests is
very limited or insufficient for ruling non-arthritic hip disease in
or out in young and middle-aged active adults, we do not recommend their use by clinicians to diagnose the source of hip-related
pain. In addition, we do not know the diagnostic accuracy of
symptoms for conditions characterised by hip-related pain as
mentioned earlier. The value of range-of-motion (ROM), muscle
performance and other clinical tests for the diagnosis of a condition characterised by hip-related pain is unknown, as such tests
currently lack diagnostic accuracy.
Clinical recommendation 2 (C2). Diagnostic utility of imaging
for hip disease in young and middle-aged active adults presenting
with hip-related pain is limited; we recommend that imaging
should never be used in isolation but combined with the patient’s
Reiman MP, et al. Br J Sports Med 2020;54:631–641. doi:10.1136/bjsports-2019-101453

symptoms and clinical signs (when making treatment and other
relevant decisions).
In young and middle-
aged active adults with hip disease,
this recommendation on diagnostic utility of imaging should
underpin any agreement on diagnostic criteria. Diagnostic
imaging demonstrates post-test probability shifts ranging from
very small to substantial for the diagnosis of FAI syndrome, and
acetabular dysplasia and/or hip instability, and small to moderate
shifts at best for labral, chondral and ligamentum teres pathology.
Diagnostic imaging has a very limited ability to confirm the
diagnosis of a particular condition as the cause of pain. As such,
we agreed with previous recommendations that the diagnostic
criteria should include appropriate diagnostic imaging, but also
consideration of symptoms and clinical signs.3 23 Diagnosis of
the primary cause of hip-related pain should never be made
using imaging alone. The next step in the research process is
to evaluate the performance of these diagnostic criteria, which
primarily includes clinical signs and diagnostic imaging for the
various hip conditions with hip-
related pain as the primary
symptom.
Clinical recommendation 3 (C3). We recommend anteroposterior (AP) pelvis and lateral femoral head–neck radiographs
to assist in diagnosing the hip conditions characterised by hip-
related pain, and MRI/magnetic resonance arthrogram (MRA)
or CT scan where three-dimensional morphological assessment
is indicated.
Our recommendation is consistent with prior recommendation3 that the initial diagnostic imaging should at least include
AP pelvic and lateral femoral head–neck view radiographs. The
latter can, for example, include a Dunn view, a frog-leg (also
known as Lauenstein) view or a cross-
table view. This will
provide the clinician with an understanding of the underlying
morphology of the hip, which may be relevant for the patient
presenting with hip-related pain. When indicated (clinically or
in research), advanced imaging can be used for more clarity on
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Table 1

Recommendations for clinicians
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A hypothetical clinical case example (not requiring patient
consent statement) describing the implementation of
recommendations C1, C2, C3 and CR1 into clinical practice.
Patient described is a 25-year-old male football player with a
6-month history of anterior hip and groin pain, aggravated by
kicking and changing direction activities.
C1: A negative flexion-adduction-internal rotation (FADIR)
test may help to rule out hip in young and middle-aged active
adults presenting with hip-related pain. The FADIR test should be
performed as part of a comprehensive physical examination. If
the test is negative, the clinician could consider that the source
of pain is possibly not the hip joint. If the test is positive, the
hip may be a source of nociception, and further assessment is
required.
The patient has a positive FADIR test.
C2: Diagnostic utility of imaging for hip disease in young
and middle-aged active adults presenting with hip-related pain
is limited; it should be interpreted together with the patient’s
symptoms and clinical signs. His anteroposterior (AP) pelvis
and lateral radiographs have been obtained. The report states
the presence of cam morphology. While these findings may be
contributing to his pain and match the clinical presentation, the
clinician should be aware of the prevalence of cam morphology
(66%) in athletes.1
C3: We recommend AP pelvis and lateral femoral head–
neck radiographs to assist in diagnosing the hip conditions
characterised by hip-related pain, and MRI or CT scan where
three-dimensional morphological assessment is indicated. He has
a positive FADIR test and has cam morphology on radiographs.
In consultation with his medical team, he has decided to pursue
surgical options to address his continued hip pain. Referral for
MRI or CT scan may assist in identifying labral, chondral or
other hip conditions when clinically indicated; especially if non-
surgical treatment such as physiotherapy has not succeeded and
surgery is being considered, MRI may be necessary to better plan
surgery.
CR1: Hip-related pain may be further categorised after
imaging into: (1) femoroacetabularimpingement (FAI) syndrome,
(2) acetabular dysplasia and/or hip instability and (3) other
conditions causing hip-related pain. This last category could
include soft-tissue conditions without specific bony morphology.
The comprehensive subjective assessment of the patient’s
complaints/pain, physical examination and imaging undertaken
suggest that he may have FAI syndrome (positive FADIR test,
cam morphology and labral lesions on MRI scan). Categorising
his condition as FAI syndrome may assist him in understanding
his condition and may aid the shared decision-making process
regarding appropriate management decisions.

the conditions will eventually enable effective primary, secondary
and tertiary prevention strategies to be developed. We must
conduct studies that examine the prognosis of young and middle-
aged people with hip-related pain. We can determine prognosis
by conducting research that explores the relationship of each
of the three conditions with other factors, such as pain, other
symptoms, psychological factors, socioeconomic factors and
physical impairments. We will then be able to begin to develop
accurate assessment processes and effective, targeted treatments.
The development of studies of aetiology and prognosis can be
organised into a logical, step-by-step process including51–53:
1. Aetiology
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three-dimensional morphology or to assess intra-articular structures. For intra-articular structures such as the labrum, cartilage and ligamentum teres, we recommend MRI/MRA or CT
arthrogram scan. Incidental intra-articular findings are common
in asymptomatic individuals and should be managed with the
appropriate clinical sensitivity.1 43 44 Again, caution is suggested
as the clinical utility of diagnostic imaging can have only small
shifts in post-test probability as a result of either positive or negative findings.45–47 As such, a comprehensive clinical examination,
including screening for other conditions that might present with
hip-related pain (eg, of the spine and pelvis), is required, and the
diagnosis of the cause of hip-related pain should never be made
on imaging alone.22 23
Clinical and research recommendation 1 (CR1). Hip-related
pain may be further categorised after imaging into: (1) FAI
syndrome; (2) acetabular dysplasia and/or hip instability and
related pain. This last cate(3) other conditions causing hip-
gory could include soft-tissue conditions without specific bony
morphology.
For both clinical and research purposes, imaging can help to
categorise hip disease in young and middle-aged active adults
presenting with hip-related pain into the following conditions:
(1) FAI syndrome, (2) acetabular dysplasia and/or hip instability
and (3) other conditions causing hip-related pain without specific
bony morphology, such as labral, chondral and/or ligamentum
teres conditions. Many hip-related pain conditions—especially
labral and chondral conditions—coexist with FAI syndrome
and acetabular dysplasia and/or hip instability.39 41 The third
category (similar to previous recommendations)2 is less distinct
with variable clinical presentations and includes intra-articular
conditions without a distinct bony morphology. We acknowledge that special tests48 and imaging43 44 have high rates of false-
positive findings and that patients can present with symptoms
and signs similar to that of FAI syndrome, but have normal bony
morphology.49 The third category of ‘other conditions’ will
include these patients. Finally, we acknowledge that patients
may present with pain, but normal morphology or no findings
consistent with other pathology on imaging can explain nociception. Standardised and well-reported methods in research, such
as those suggested in this recommendation, will reduce research
heterogeneity, while improving the accuracy of summary estimates in meta-analyses.39
Research recommendation 1. Measures of bony morphology
should be reported in detail. We recommend that bony
morphology outcome measures (such as the alpha angle or
centre-
edge angle) should be clearly defined, measured and
reported (eg, detailed methodological description; blinding; per
hip/per person reporting with statistical correction as appropriate; reliability measures).
We recommend that researchers provide the following as
part of the methodology section of research reports when using
bony morphology imaging outcome measures: (1) define the
outcome measure; (2) report a reliable and complete description of imaging methodology and details on how the outcome is
measured and (3) provide detail of the statistical analysis used.50
Research recommendation 2. Future research recommendations: We recommend large-scale, interdisciplinary research on
aetiology and prognosis for each of the listed three hip conditions (characterised by hip-related pain).
Studies that examine the aetiology and prognosis of the three
hip conditions are critical if we are to effectively classify, define
and diagnose hip-related pain in young and middle-aged active
adults. To classify and define each condition, we must identify
the aetiology of the condition. Understanding the aetiology of
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Limitations

Several limitations require consideration regarding the clinical
and research recommendations discussed in this paper. The
group of participants who voted on these recommendations at
the first IHiPRN meeting in Zurich included many different
professions, and diversity in research and clinical experience.
However, due to the invitation process and budgetary and logistical limitations, the group cannot be considered fully inclusive.
Therefore, the contributions were limited to the participants
who were part of the consensus process. We acknowledge the
possibility of bias, and homogeneity of expert opinion, and that
future consensus meetings will aim to include a broader range of
experts, as well as consumers (patient representatives).
The extremely high level of agreement demonstrated in
figures 10–12 may represent a ceiling effect or bias. In previous
work using similar RAND Appropriateness Method scales,57
that bias can be reduced by having an ‘effective group leadership’. The design of IHiPRN, working groups, collaborations

Figure 10 Summary of consensus voting on clinical recommendations.
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Figure 11 Summary of consensus voting on clinical/research
recommendations.
premeeting, during and postmeeting all were focused on limiting
any potential bias.
This consensus is based on a scoping review of only English
language studies with no quality assessment of included studies.
It is possible that we missed important studies in other languages
and included low-quality studies or reviews. Interpretation of
study quality was inferred from the included systematic reviews.
Consensus statement voting did not cover all aspects of this
paper. For example, studies without quality assessment (eg,
studies on condition definition and epidemiology) were not
addressed in consensus statements.
We acknowledge that other hip conditions not addressed
in this paper can also lead to hip-related pain in young active
adults. The conditions described are most prevalent in young
and middle-aged active adults with hip-related pain.
Finally, there are a number of concerns with diagnostic
accuracy studies, including: (1) typically performed in settings
of high pretest probability (eg, surgical populations), (2) the
majority of these studies are low-quality cohort studies with a
high risk of bias in many quality domains—diagnostic accuracy
might therefore be overestimated58 59 and (3) several patients
with hip-related pain might have more than one hip condition
(on imaging or in surgery).11 38 39 It is worth mentioning that
caution is warranted in interpretation of these consensus statements knowing that the information available is based on biased
high-prevalence, lower-level cohort evidence.

Conclusion

The first IHiPRN Consensus Meeting was held in Zurich, Switzerland, in November 2018. The IHiPRN participants developed
and gained consensus on three clinical recommendations, one

Figure 12 Summary of consensus voting on research
recommendations.
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A. Agreeing on the classification of hip disease presenting
with hip-related pain (ie, the different conditions).
B. Agreeing on the diagnostic criteria for each hip condition.
2. Prognosis
A. Determining the performance of these criteria (eg, diagnostic accuracy of clinical and radiological examination).
B. Investigating the impact of the diagnostic components
of a specific hip condition on diagnostic or prognostic thinking (eg, stratification of patients into high and
low risk; determining the prognostic value of the different conditions on long-term outcomes, for example,
osteoarthritis).
C. Determining the impact on diagnostic or therapeutic
strategies (eg, determining if advanced imaging is required for diagnosis, agreeing on an appropriate treatment strategy).
3. Financial, health-related, and patient and provider satisfaction outcomes (eg, cost-
effectiveness studies, implementation of satisfaction outcome scores in the clinic and report in
treatment outcome studies).
Research investigating the hip conditions in young and middle-
aged active adults with hip-related pain has not completed this
logical process. Additionally, while we point out that progress
has been made with steps 1 and 3, the remaining steps are largely
ignored54 with current literature focusing on outcomes for treatment strategies.55 56 Thus, we recommend large-scale, prospective and interdisciplinary research on aetiology and prognosis
for each of the three primary condition categories of hip disease
with hip-related pain as the main symptom and their associated
bony morphologies and soft-tissue pathology.
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Working Group 3: The classification of
non-arthritic hip-related pain in adults
SUPPLEMENTARY MATERIAL: Summary of the
literature review

Themes to explore for consensus include (i) imaging = morphology (threshold values, type
and views); (ii) diagnostic tests to use; including symptoms and clinical signs.

SUMMARY: Femoroacetabular Impingement (FAI) Syndrome
Definition
FAI was initially defined as the biomechanical abutment of the femoral head-neck junction
against the acetabular rim.1 The term FAI syndrome was later proposed2 and subsequently
defined as “a motion-related clinical disorder of the hip with a triad of symptoms, clinical signs
and imaging findings and represents symptomatic premature contact between the proximal
femur and the acetabulum”.3 The specific clinical utility of these three factors has not been
clearly outlined previously.
Epidemiology
The prevalence of FAI syndrome in the general and athletic populations are variable and
remain unclear.4-6 The prevalence of morphology typically seen in FAI syndrome is better
understood. There are three types of morphology associated with FAI syndrome. These are
1) cam morphology, which refers to extra bone formation on the head neck junction of the
femur; 2) pincer morphology, which refers to a deep or retroverted acetabulum; and 3) mixed
morphology where both cam and pincer are found 7. The prevalence of cam morphology has
been reported at 23% in asymptomatic non-athletes 5 6, 49% in symptomatic non-athletes6,
and 66% in athletes regardless of symptoms 5 6.
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Diagnosis – symptoms
The primary symptom of FAI syndrome is motion-related or position-related pain in the hip
or groin. Pain may also be felt in the back, buttock or thigh.8 In addition to pain, patients may
also describe clicking, catching, locking, stiffness, restricted range of motion or giving way.3
Absence of hip or groin pain can help exclude a diagnosis of FAI syndrome. These symptoms
may also be related to co-existing labral and chondral pathology (see labral and chondral
sections and appendix 2).
Diagnosis – clinical signs
According to the Warwick agreement on FAI syndrome,3 the “diagnosis of FAI syndrome does
not depend on a single clinical sign”. Range of motion (ROM) and muscle strength vary and
their usefulness in diagnosing FAI syndrome is unclear. Diagnostic accuracy values are limited
to clinical special tests.9
Clinical special tests are commonly used for diagnostic purposes. The flexion-adductioninternal rotation (FADIR) and flexion-internal rotation tests are more useful for ruling out than
ruling in FAI syndrome (high sensitivity, low specificity) in meta-analyses (Table 1).9

TABLE 1. Diagnostic accuracy investigating clinical special tests for the diagnosis of FAI
syndrome and/or labral tear (data from Reiman et al. 20159 except FPAW test).
Measure
(Reference
Standard)

SN/SP
+LR/-LR

Post-test
Post-test
(+)/(-)
probability shift probability
probability
with a (+) test shift with a (- shift10
result
) test result

Study
Quality11

0.94/0.09
1.02/0.45

Pretest=84%
Posttest=83%

Pretest=84% Very small/
Posttest=78% Small

Low

0.99/0.05
1.04/0.14

Pretest=90%
Posttest= 90%

Pretest=90% Very small/
Posttest=56% Small

Low

IR 0.96/0.25
1.28/0.15

Pretest=87%
Posttest=90%

Pretest=87%
Posttest=
52%

Low

Pretest=30%
Posttest=35%

Pretest=30% Very small for High
Posttest=21% both

Meta-analysis
FADIR (MRA)

FADIR
(Surgery)
Flexion
(MRA)

Single Studies
Bilateral
LE 0.75/0.41
Squat
1.3/0.61
(maximum
depth)

Very small/
Moderate
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(MRI
or
MRA)12
FABER Test13
0.60/0.18/ Pretest=32%
Pretest=32% Very small for Low
(IA
0.73/2.2
Posttest=26%
Posttest=51% both
injection>50%
relief)
Scour Test
0.50/0.29/ Pretest=22%
Pretest=22% Very small for Low
(IA
0.71/1.72 Posttest=16%
Posttest=33% both
injection≥80%
relief)
Thomas Test14 0.89/0.92/ Pretest=59%
Pretest=59% Large/
Low
(Arthroscopy) 11.1/0.12 Posttest=94%
Posttest=15% Moderate
FPAW Test15
0.61/0.56/ Pretest=55%
Pretest=55% Very small for High
(History, PE, 1.4/0.7
Posttest=63%
Posttest=46% both
radiographs)
IR, internal rotation; FADIR, flexion adduction internal rotation; MRA, magnetic resonance
arthrography; MRI, magnetic resonance imaging; LE, lower extremities; SN, sensitivity; SP,
specificity; +LR, positive likelihood ratio; -LR, negative likelihood ratio; FPAW, foot progression
angle walking; PE, physical examination; IA, intra-articular; (+), positive; (-), negative

Diagnosis – imaging
Radiographs (anteroposterior pelvis and lateral femoral head-neck views) are used to
evaluate bony morphology, while cross-sectional imaging, such as magnetic resonance
imaging (MRI), magnetic resonance arthrography (MRA) and computed tomography (CT), is
used to examine both morphology and co-existing labral and chondral pathology (see sections
below). There is currently no agreement on a threshold value to define either cam
morphology or pincer morphology. Pincer morphology is often quantified by the centre edge
angle (LCEA) and cam morphology is mostly quantified by the alpha angle (AA). Alpha angle
threshold values of 500 to 550 were the most commonly utilised values in surgical indication16
and outcome studies17 while larger threshold values (e.g. >600) are suggested to be more
representative of FAI syndrome (Table 2).18 19

TABLE 2. Diagnostic accuracy of single studies investigating diagnostic imaging for the
diagnosis of FAI syndrome (data from Reiman et al. 201720). All studies were of High quality.11
Measure

SN/SP
+LR/-LR

Post-test
Post-test
(+)/(-)
probability
shift probability
shift probability
with a (+) test with a (-) test result shift10
result
3
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FAI syndrome Diagnosis (Cross-table Lateral Radiographic Imaging)
Yamamoto et 87/89
Pretest=46%
Pretest=46%
21
al. (2014)
7.9/0.15
Posttest=87%
Posttest=11%
(Cam: α angle
> 68.20)
FAI syndrome Diagnosis (1.5T MRA)
Aprato et al 99/94
Pretest= 83%
(2013)22
16.5/0.02
Posttest= 98%
(Cam defined
as α angle
>500)
FAI syndrome Diagnosis (3.0T MRA)

Pretest= 83%
Posttest=10%

González Gil 98/32
Pretest= 72%
Pretest= 72%
et al. (2015)23 1.4/0.07
Posttest= 78%
Posttest=15%
(Cam
definition NR)
FAI syndrome of Dynamic Mechanical Impingement During Testing (4D CT)
Wassilew et Anterior
al. (2013)24
Impingement
95/88 7.9/0.05 Pretest= 90%
Posttest= 98%
Posterior

Pretest= 90%
Posttest= 31%

Moderate
for both

Large
both

for

Very small/
Large

Moderate/
Large

Impingement
97/75
3.9/0.04

Pretest= 70%
Pretest= 70%
Small/
Posttest= 90%
Posttest= 9%
Large
NR, not reported; MRA, magnetic resonance arthrography; MRI, magnetic resonance imaging;
CT, computed tomography; α, alpha; SN, sensitivity; SP, specificity; +LR, positive likelihood
ratio; -LR, negative likelihood ratio; (+), positive; (-), negative;

Future prospective studies should determine the value of quantifying imaging morphology
outcome measures (e.g. alpha angle as continuous variable in prognosis research) or with
arbitrary cut-off values.
For FAI syndrome:


The ability of symptom reports from the active adult to help rule in or out
this condition is unknown.
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The ability of clinical signs favors ruling out versus ruling in FAI syndrome in
studies of primarily low quality and are a caution recommendation.



Diagnostic imaging:
o 1.5T MRA (with a positive test) and, to a lesser extent, cross-table
lateral radiographs are recommended imaging modalities for FAI
syndrome.



High pre-test probability (due to the populations studied – e.g. surgical
populations), large post-test probability confidence intervals and low study
quality limit the confidence of any recommendations9 regarding the clinical
utility of FAI syndrome symptoms, clinical tests or diagnostic imaging.



Future high-quality studies in non-surgical cohorts are necessary to
determine the value of the use of symptoms, clinical signs and diagnostic
imaging to determine the actual presence/absence of FAI syndrome in
patients suspected to have this condition.

Box 1. Literature consensus regarding clinical utility of symptoms, clinical signs and
diagnostic imaging for the determination of FAI syndrome presence/absence.

SUMMARY: Acetabular dysplasia and/or hip instability
Definition
In the context of this review, acetabular dysplasia and/or hip instability addresses the
dysplastic appearance of the acetabulum in active adults. Acetabular dysplasia refers to
misalignment between the femoral head and the acetabulum secondary to changes in their
shape, size, and orientation,25 which may result in instability and overload of the acetabular
rim during normal activities.26 27 Acetabular dysplasia was traditionally defined by imaging
cut-off values that have lacked consistency.

Hip instability is defined as extra-physiological hip motion that is associated with pain and
functional impairment.28 It is a multi-factorial entity and encompasses a broad range of
causes including trauma, generalized ligamentous laxity, collagen disorders, bone
abnormalities and soft tissue laxity.29 Diagnosing hip instability can be challenging due to
5
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lack of specific signs and symptoms as well as subtle presentations.30 At present, there is no
established objective or radiological signs specific to hip instability.31
Epidemiology
The prevalence of acetabular dysplasia in adults is 4 to 31% in symptomatic populations and
1.7 to 20% in the general population.32 Prevalence varies according to gender (2 to 4 times
increased relative risk in females), ethnicity or which imaging threshold values are used. 33-37
Diagnosis – symptoms
Symptoms of acetabular dysplasia and/or hip instability are not well defined, but include
insidious onset of groin and lateral hip pain and a loss of function (e.g. descending/ascending
stairs, squatting activities, sport- and work-related activities).38

The clinical utility of symptoms is currently unknown for determination of
acetabular dysplasia and/or hip instability existence/non-existence; even
anecdotal evidence regarding symptoms is limited.
Box 2. Literature consensus regarding clinical utility of symptoms for the determination of
acetabular dysplasia and/or hip instability presence/absence.

Diagnosis – clinical signs
Clinical special tests are commonly used to diagnose acetabular dysplasia and/or hip
instability; however, their clinical utility is limited when investigated in high quality studies.
(Table 3)
TABLE 3. Diagnostic accuracy of single studies investigating clinical special tests for diagnosis
of dysplasia/instability (data from Reiman et al. 2018 (in press))
Measure
SN/SP
(Reference
Standard)

+LR/-LR

AB-HEER test
Hoppe
80/ 89 7.6/0.22
(2017)39
(Surgery)
Prone Instability Test

Post-test
probability
shift with a
(+) test result

Post-test
(+)/(-)
probability
probability
shift with a (- shift10
) test result

Study
Quality11

Pretest=57%
Posttest=91
%

Pretest=57%
Posttest=22
%

Low

Moderate/
Small
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Hoppe
34/ 98 15.9/0.6 Pretest=57% Pretest=57% Large/
Low
(2017)39
8
Posttest=95
Posttest=47
Very small
(Surgery)
%
%
HEER Test
Hoppe
71/ 85 4.8/0.34 Pretest=57% Pretest=57% Small for both
Low
39
(2017)
Posttest=86
Posttest=31
(Surgery)
%
%
Foot Progression Angle Walking Test
Ranawat
67/70 2.2/0.5
Pretest=27% Pretest=27% Small for both
High
(2017)15*
Posttest=45
Posttest=15
%
%
FABER Test
Ranawat
54/90 5.4/0.5
Pretest=27% Pretest=27% Moderate/
High
Posttest=67
Posttest=16
Small
(2017)15
%
%
SN, sensitivity; SP, specificity; (+)LR, positive likelihood ratio; -LR, negative likelihood ratio;
AB-HEER, abduction–hyperextension–external rotation; HEER, hyperextension–external
rotation; FABER, flexion, abduction, external rotation; *, reference standard=combination of
patient history, physical examination and radiographs; (+), positive; (-), negative;



Various clinical tests are reported for determination of hip instability
presence/absence. No tests were reported specifically for acetabular
dysplasia.
o A positive prone instability test, with high magnitude and precision,
is capable of providing good clinical decision making, although it was
assessed in one low quality study, and so caution is recommended
when using this test.
o A positive abduction-hyperextension-external rotation (AB-HEER)
and flexion-abduction-extern rotation (FABER) test have moderate
magnitude and high precision, again assessed in low quality studies
(caution recommendation).


As all included studies were of low quality, we suggest
exercising caution when interpreting their clinical utility until
findings are replicated in high quality studies.

Box 3. Literature consensus regarding clinical utility of clinical signs for the
determination of hip instability presence/absence. 40

7
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Diagnosis – imaging
There are varying imaging definitions of acetabular dysplasia. The lateral and/or anterior
centre-edge angle (CEA), acetabular index and Shenton line sign have been used. There is no
agreement on threshold values to define acetabular dysplasia. A lateral CEA of <20˚ and <25˚
are the most widely used radiographic cut-off values to define acetabular dysplasia and
borderline dysplasia, respectively.40 Studies examining the diagnostic utility of imaging for
acetabular dysplasia most commonly use AP pelvic radiographs.41 (Table 4)
TABLE 4. Diagnostic accuracy of single studies investigating diagnostic imaging for diagnosis
of dysplasia/instability (data from Reiman et al 2018 (in press))
Measure
(Reference
Standard)

SN/SP +LR/-LR

Post-test
probability
shift with a (+)
test result

Post-test
(+)/(-)
probability
probability
shift with a (-) shift10
test result

Crossover Sign
Bellaïche
23/84 1.4/0.92 Pretest=45%
Pretest=45%
(2010)42
Posttest=55% Posttest=44%
(Arthroscan
and/or MRI)
Iliofemoral Line [borderline dysplasia (15 to 22% medialization)]
Kraeutler
62/89 5.6/0.43 Pretest=19%
Pretest=19%
43
(2017)
Posttest=56% Posttest=9%
(AP Pelvis
radiograph)
Iliofemoral Line [frank dysplasia (>22% medialization)]
Kraeutler
77/94 13/0.24 Pretest=17%
Pretest=17%
(2017)43
Posttest=73% Posttest=5%
(AP Pelvis
radiograph)
Shenton Line [borderline dysplasia (15 to 22% medialization)
Kraeutler
4/97 1.2/0.99 Pretest=19%
Pretest=19%
(2017)43
Posttest=22% Posttest=18%
(AP Pelvis
radiograph)
Shenton Line [frank dysplasia (>22% medialization)
Kraeutler
16/99 16/0.85 Pretest=17%
Pretest=17%
43
(2017)
Posttest=77% Posttest=15%
(AP Pelvis
radiograph)
Shenton Line (acetabular dysplasia)
Rhee
83/98 53/0.17 Pretest=50%
Pretest=50%
(2011)44
Posttest=91% Posttest=22%

Study
Quality11

Very small Low
for both

Moderate/
Small

Low

Large/
Small

Low

Very small Low
for both

Large/
Very small

Low

Large/
Moderate

Low
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(AP Pelvis
radiograph)
Iliocapsularis-to-rectus femoris ratio (cross-sectional area)
Haefeli
71/90 7.1/0.32 Pretest=53%
Pretest=53%
Moderate/ Low
(2015)45
Posttest=89% Posttest=26% Small
(MRI)
FEAR Index (50)
Wyatt
78/80 3.9/0.27 Pretest=80%
Pretest=80%
Small for Low
46
(2017)
Posttest=94% Posttest=51% both
(AP Pelvis
radiograph
and MRA)
SN, sensitivity; SP, specificity; LR: likelihood ratio; NPV/PPV: negative and positive predictive
value; NR= not reported; CI, confidence interval; FEAR, femoro-epiphyseal acetabular roof;
AP, anteroposterior; MRI, magnetic resonance imaging; MRA, magnetic resonance
arthrography; (+), positive; (-), negative;



Imaging has greater capability to help rule in acetabular dysplasia than rule
it out.



The Shenton line and iliofemoral line signs have the strongest diagnostic
utility, with high magnitude and precision.
o As all included studies were of low quality, we suggest exercising
caution when interpreting their clinical utility until findings are
replicated in high quality studies.

Box 4. Literature consensus regarding clinical utility of diagnostic imaging for the
determination of acetabular dysplasia presence/absence. 40

SUMMARY: LABRAL CONDITIONS
Definition
The anterior and superior portions of the acetabular labrum are the most innervated portions,
producing deep hip-related pain and pressure sensation.47 The labrum functions as a sensitive
shock absorber, joint lubricator, seal to improve stability and pressure distributor, resisting
motion of the femoral head within the acetabulum.47 These motions potentially disrupt the
labrum, which may destabilize the hip joint.48 49 Labral lesions are classified according to their
location, morphology, etiology and histological analysis of cadaveric specimens.47
9
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Epidemiology
Labral pathology (often incidental findings) include tears, degeneration, and hypertrophy and
are common in people with hip pain [62%, 95% CI (47% to 75%)] and without hip pain [54%,
95% CI (41% to 66%)].4 Low quality of evidence, lack of direct comparison between
asymptomatic and symptomatic groups, and large confidence intervals reduce the certainty
of these estimates. Labral pathology was present in 79% of patient hips in post FAI syndromesurgical outcome studies.17 Labral pathology can exist in isolation, but commonly co-exist with
both FAI syndrome and acetabular dysplasia and/or hip instability.
Diagnosis – symptoms
Mechanical symptoms such as groin pain with clicking or locking may indicate labral
pathology/are common in patients with labral pathology.17
The clinical utility (ability of a particular symptom to shift pre- to post-test
probability) is currently unknown despite widespread acceptance and
recommendation of use for pathology existence/non-existence.
Box 5. Literature consensus regarding clinical utility of symptoms for the
determination of labral findings presence/absence.

Diagnosis – clinical signs
The same clinical special tests that are used to diagnose FAI syndrome are commonly used to
diagnose labral conditions, as these conditions often co-exist. The FADIR and flexion-internal
rotation tests can be useful to rule out a labral condition (high sensitivity), however high pretest probability due to populations studied, and low study quality limits confidence.9 Future
high quality studies in non-surgical cohorts are necessary. Refer to Figure 1 for magnitude and
precision of Thomas test (patient supine on the examination table and holds the knee of the
uninvolved limb to their chest, while allowing the involved limb to lie flat).



The Thomas test has strong diagnostic utility, especially with a positive test
result (recommended).

10
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o Single study examination in a surgical setting may limit its clinical utility
and we suggest further investigation of this test to determine actual
clinical utility.
Box 6. Literature consensus regarding clinical utility of clinical signs for the
determination of labral conditions presence/absence.

Diagnosis – imaging
TABLE 5: Diagnostic accuracy (meta-analyses) investigating diagnostic imaging for diagnosis
of acetabular labral tear (data from Reiman et al. 201720) (All studies were of High quality)11
and with reference standard of surgery
Measure

SN/SP
+LR/-LR

Post-test probability
Post-test probability
(+)/(-)
shift with a (+) test
shift with a (-) test
probability
result
result
shift10
MRI
0.71/0.60/ Pretest=90%
Pretest=90%
Very small for
1.18/0.78 Posttest=95%
Posttest=81%
both
(1.5T)
MRI
0.72/0.76/ Pretest=76%
Pretest=76%
Small/
2.03/0.51 Posttest=90%
Posttest=54%
Very small
(3.0T)
MRA
0.88/0.59/ Pretest=76%
Pretest=76%
Very small/
(1.5T)
1.91/0.20 Posttest=88%
Posttest=39%
Small
MRA
0.89/0.79/ Pretest=75%
Pretest=75%
Small/
(3.0T)
3.21/0.15 Posttest=93%
Posttest=71%
Moderate
CTA
0.91/0.89/ Pretest=70%
Pretest=70%
Moderate for
6.3/0.11
Posttest=95%
Posttest=20%
both
US
0.66/0.65/ Pretest=67%
Pretest=67%
Very small for
1.86/0.56 Posttest=79%
Posttest=48%
both
SN, sensitivity; SP, specificity; (+)LR, positive likelihood ratio; -LR, negative likelihood ratio; T,
tesla; CI, confidence interval; MRI, magnetic resonance imaging; MRA, magnetic resonance
arthrography; CTA, computed tomography arthrogram; US, ultrasound; (+), positive; (-),
negative

o All included studies examining imaging for labral conditions were of high quality
and were limited to surgical populations. 20
Box 7. Literature consensus regarding clinical utility of imaging for the determination
of labral conditions presence/absence.
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SUMMARY: CHONDRAL CONDITIONS
Definition
The femoral head and acetabular articular surfaces are covered by a thin layer of hyaline
cartilage that provides a low friction environment for hip joint movement.50 Chondral
pathology refers to lesions in the intra-articular cartilage lining of the acetabulum and/or the
femoral head.
Epidemiology
Chondral pathology are common findings in patients undergoing surgery for hip-related pain.
However, the prevalence has been variable ranging from 37% to 88%.17

51 52

Chondral

pathology are more prevalent in individuals with hip pain [64%, 95%CI (59% to 69%)]
compared to those without pain [12%, 95%CI (7% to 21%)],4 suggesting a relationship
between pain and chondral pathology. Little is known of the relationship between chondral
pathology and future development of hip osteoarthritis (OA).
Diagnosis – symptoms



The relationship between symptoms and isolated chondral pathology is unclear.



The clinical utility (ability of a particular symptom to shift pre- to post-test
probability) is currently unknown for determining the existence / non-existence
of chondral pathology.



Current knowledge relates to FAI syndrome with co-existing chondral pathology,
where symptoms are similar to that of isolated FAI syndrome (hip and groin pain
with possible mechanical symptoms).

Box 8. Literature consensus regarding clinical utility of symptoms for the
determination of chondral conditions presence/absence.

Diagnosis – clinical signs
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The relationship between clinical signs and chondral pathology is also unclear,
but is likely to reflect that of FAI syndrome and labral pathologies as these
conditions often co-exist.17 51 52

Box 9. Literature consensus regarding clinical utility of clinical signs for the
determination of chondral conditions presence/absence.

Diagnosis – imaging
TABLE 6: Diagnostic accuracy (meta-analyses) investigating diagnostic imaging for diagnosis
of chondral findings (data from Saied et al. 201753)
Measure
(Referenc
e
Standard
)
Direct
MRA
(Surgery)
Indirect
MRA
(Surgery)
MRI
(Surgery)



SN/SP

+LR/-LR

Post-test
probability
shift with a
(+) test
result
0.75
(0.69- 3.6/0.32 Pretest=54
0.80)/0.79(0.7
%
3-0.85)
Posttest=81
%
0.72
(0.47- 9.0/0.30 Pretest=60
0.90)/0.92
%
(0.62-1.00)
Posttest=93
%
0.76
(0.65- 2.71/0.3 Pretest=64
0.85)/0.72
3
%
(0.57-0.84)
Posttest=87
%

Post-test
probability
shift with a
(-) test
result
Pretest=54
%
Posttest=27
%
Pretest=60
%
Posttest=31
%
Pretest=64
%
Posttest=37
%

(+)/(-)
probability
shift10

Risk
of
bias5
4

Small for both

High

Moderate/sm
all

High

Small for both

High

There are semi-quantitative methods of measuring chondral pathology for
research purposes, using MRI.55 56



The diagnostic accuracy of MRI and MRA has been examined in a single metaanalysis including high risk of bias studies.



The diagnostic utility of imaging for the determination chondral findings relative
to pathology is limited.53
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Similar to previous disease entities discussed, these studies were conducted in
high prevalence populations.

Box 10. Literature consensus regarding clinical utility of imaging for the determination
of chondral conditions presence/absence.

SUMMARY: LIGAMENTUM TERES CONDITIONS
Definition
The ligamentum teres is an intra-articular pyramidal-shaped ligament with unknown
nociceptive capacity.57 58
Epidemiology
Limited evidence suggests ligamentum teres pathology are more prevalent in those with pain
than those without, with half of patients undergoing arthroscopy for hip-related pain having
ligamentum teres pathology as an incidental finding.4
Diagnosis – symptoms
o The clinical utility of a particular symptom is currently unknown for
determination of ligamentum teres conditions existence/non-existence.
o Limited evidence suggests pain and mechanical symptoms (popping, locking,
catching and occasional giving way) are present in those with ligamentum teres
tears.4
Box 11. Literature consensus regarding clinical utility of symptoms for the
determination of ligamentum teres conditions presence/absence.

Diagnosis – clinical signs
TABLE 7: Diagnostic accuracy (single study) investigating diagnostic imaging for diagnosis of
ligamentum teres tear
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Measure
SN/SP
(Reference
Standard)

+LR/-LR

Post-test
probability
shift with a
(+) test
result

Post-test
probability
shift with a
(-) test result

(+)/(-)
probability
shift10

Study
Quality11

Ligamentum teres test
O’Donnell 90/ 85 6.5/0.11 Pretest=47% Pretest=47% Moderate
for High
(2014)59
Posttest=83
Posttest=9% both
(Surgery)
%
SN, sensitivity; SP, specificity; (+)LR, positive likelihood ratio; -LR, negative likelihood ratio; (+),
positive; (-), negative



A positive and negative ligamentum teres (LT) test are both useful to rule in and
rule out the presence of pathology; albeit limited to moderate magnitude.
o These results were from a single, high quality study.

Box 12. Literature consensus regarding clinical utility of clinical signs for the
determination of ligamentum teres conditions tear presence/absence.”59

Diagnosis – imaging
TABLE 8: Diagnostic accuracy (meta-analyses) investigating diagnostic imaging for diagnosis
of ligamentum teres tear (data from Shakoor et al. 2018)60
Measure
(Referenc
e
Standard)

SN/SP

+LR/-LR

Post-test
probability
shift with a
(+)
test
result
Pretest=2671%
Posttest=4471%

Post-test
(+)/(-)
Risk
probability probabilit of
shift with a y
bias5
4
(-)
test shift
result
MRI
0.55-0.57/0.34- 1.0Pretest=26- Very small High
0.75
2.23/0.6
71%
to
(surgery)
-1.0
Posttest=17 small/very
small
71%
MRA
0.88
(0.77- 9.8/0.13 Pretest=19% Pretest=19 Moderate High
(surgery)
0.94)/0.91(0.82
Posttest=70 %
for both
-0.96)
%
Posttest=3
%
SN, sensitivity; SP, specificity; (+)LR, positive likelihood ratio; -LR, negative likelihood ratio;
MRI, magnetic resonance imaging; MRA, magnetic resonance arthrography; CI, confidence
interval; (+), positive; (-), negative;
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Currently, there are no imaging measures or modalities recommended for
determining the presence/absence of ligamentum teres condition.

Box 13 Literature consensus regarding clinical utility of diagnostic imaging for the
determination of ligamentum teres conditions presence/absence.60
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‘International Hip Pain Research Network (IHiPRN)’
November 17th-18th 2018, Zürich, Schulthess Klinik, Switzerland
WORKING DEFINITION OF HIP PAIN
Non-red flag pain originating from the hip joint in physically active young and
middle-aged adults.
PARTICIPANTS
1. Joanne Kemp AUS; Physiotherapist (PhD); La Trobe Sport and Exercise Medicine Research
Centre, La Trobe University, Melbourne, Vic, Australia
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4. Mario Bizzini SWI; Physiotherapist (Sports & Orthopaedics), PhD (research); Schulthess Clinic
Human Performance Lab, Zurich, Switzerland.
5. Adam Weir NED; Sports Physician, MBBS;
6. Karim M Khan CAN MD, PhD (sports medicine research); University of British Columbia,
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8. Havard Moksnes NOR, Physiotherapist (PhD), Oslo Sports Trauma Research Center, Oslo,
Norway.
9. Michael P. Reiman USA, Physiotherapist (PhD) (Sports and Orthopaedics); Duke University,
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10. Rintje Agricola NED; MD, PhD (Orthopaedic Surgery); Department of Orthopaedic Surgery
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Norway
14. Cara Lewis USA; Physiotherpist (PhD); Physical Therapy and Athletic Training, Boston
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15. Adam Semciw AUS; Physiotherapist (PhD); La Trobe Sport and Exercise Medicine Research
Centre, La Trobe University, Melbourne, Vic, Australia
16. Paul Dijkstra UK/QAT; MD (Sport and Exercise Medicine); a) ASPETAR Orthopedic and Sports
Medicine Hospital, Doha, Qatar b) Department of Continuing Education, University of
Oxford, Oxford, UK.
17. Franco Impellizzeri SWI; Research Scientist (Sports and Orthopedics); Faculty of Health,
University of Technology Sydney, Sydney, New South Wales, Australia.
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18. Nicola Casartelli SWI; PhD Clinical Researcher; a) Human Performance Lab, Schulthess Clinic,
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19. Per Hölmich DEN, Chief Orthopedic Surgeon, Professor, Sports Orthopedic Research Center
– Copenhagen (SORC-C), Department of Orthopedic Surgery, Copenhagen University
Hospital, Amager-Hvidovre, Denmark
20. Josh Heerey AUS; Physiotherapist; La Trobe Sport and Exercise Medicine Research Centre, La
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21. Matt King AUS; Physiotherapist; La Trobe Sport and Exercise Medicine Research Centre, La
Trobe University, Melbourne, Vic, Australia
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40. Kristian Marstrand Warholm (NOR); MD (Orthopaedic Surgery); Division of Orthopedic
Surgery, Oslo University Hospital, Oslo, Norway
41. Tobias Worner (SWE), Physiotherapist (Sports and Orthopedics); Department of Health
Sciences, Lund University, Lund, Sweden
42. Pim van Klij (NED); MD (Sports Medicine resident), PhD student (Orthopaedic surgery);
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43. Daniel Friedman (CAN); MBBS (Research methods); Monash School of Medicine, Melbourne,
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4 THEMES FOR CONSENSUS
1. Standardised measurement of physical capacity in hip-related pain (including clinical
measures, biomechanics, EMG, physical activity, functional performance and return to sport)
2. Physical therapy management of hip-related pain (including types of interventions and
outcomes achieved).
3. Classification of hip pain
4. Patient-reported outcome measures for hip pain – recommendations (hip –related
measures, and others including pain / coping / fear / utility measures)

STRUCTURE OF WORKING GROUPS MOVING FORWARD**
Senior advisors: working across working groups
1. Kay Crossley
2. Karim Khan

Working Group 1: Standardised measurement of physical capacity in hip-related pain
(including clinical measures, biomechanics, EMG, physical activity, functional
performance and return to sport)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Cara Lewis – group leader
Andrea Mosler – group leader
Mick Drew
Kristian Thorborg
Adam Semciw
Nicola Casartelli
Michael Leunig
Chad Cook
Stephanie Di Stasi
Matt King
Peter Lawrenson
Eva Ageberg
Michael Hunt
Matt Freke
Laura Diamond
Denise Jones
Tobias Worner
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Working Group 2: Physical therapy management of hip-related pain (including types of
interventions and outcomes achieved).
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Joanne Kemp – group leader
Mario Bizzini – group leader
Andrea Mosler
Harvard Moksnes
Andreas Serner
May Arna Risberg
Nicolas Mathieu
Boris Gojanovic
Marcie Harris Hayes
Mo Gimpel
Sue Mayes
Kay Crossley
Nancy Bloom
Michael Hunt
Mark Scholes
Lasse Ishøi

Working Group 3: Classification, definition and diagnostic criteria of hip-related pain
in young and middle-aged active adults.
Themes to explore for consensus include use of (i) imaging; and (ii) diagnostic tests
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Mike Reiman – group leader
Rintje Agricola – group leader
Adam Weir
Josh Heerey (Imaging)
Ara Kassarjian (Imaging)
Paul Dijkstra (Diagnostic tests)
Per Hölmich (Diagnostic tests)
Eva Ageberg (Diagnostic tests)
Sion Glyn Jones (Imaging)
Andrea Mosler (Diagnostic tests)
Pim Van Klij (Imaging)
Sue Mayes
Kristian Marstrand Warholm

Working group 4: Patient-reported outcome measures for hip pain – recommendations
(hip –related measures, and others including pain / coping / fear / utility / questionnaire
measures of physical activity)
1.
2.
3.
4.
5.
6.
7.
8.
9.

Franco Impellizzeri – group leader
Kristian Thorborg
Joanne Kemp
Mike Reiman
Kay Crossley
Marcie Harris Hayes
Mark Scholes
Denise Jones
Damian Griffin
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**Note: while working groups will work separately prior to consensus meeting, at
consensus meeting, all participants will be involved in consensus of all items. Some
participants will be in two working groups to ensure expertise is spread across groups

GOALS MOVING FORWARD
Confirm themes and working groups
Each working group leader to identify key contributors to identify
i.
ii.
iii.
iv.
v.

What has been done
Where are the gaps
What should we consider moving forward
Recommendations
If required, each group may undertake a systematic review of the theme area

Completion of knowledge summary statement approved by working group by May 2018, to
be included in pre-meeting consensus process
June 2018 – expert consensus process to begin prior to meeting where all participants receive
summary of evidence/suggested statement from working groups


Method of consensus
 Working groups present the evidence and come up with a suggested
statement
 Statement is presented and discussed at the consensus meeting
 Statement can then be modified based on feedback at the meeting
 A vote is held to say “how confident the consensus group is in the
statement/components of the statement”
 All consensus happens within the meeting, as the discussion is critical
 People can choose not to vote if they feel they do not have enough
expertise in the area.

Another part of process should be research priority setting



Use 1000 minds process
Most likely will happen after consensus meeting
Plan – Andrea Mosler to lead
 do broad 1000 minds to general public via twitter, other social media, at Bern
meeting, get patients as well and then summarise into the top 20 findings
 at meeting, consensus group take the results from the 1000 minds, and prioritise the
top 3 priorities for each section
 can either be included in consensus paper, or as separate paper, and can be
included in each section – eg: a box like the RTP paper

Consensus paper to be completed immediately following retreat
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Zurich Program – updated program
Saturday 17th November
8.00 – 10.00 – travel from Bern
10.00 start
10.00 - 10.30 – introduction and welcome
10.30 - 11.30 – break into small groups for pre-consensus meeting (coffee while we work )
11.30 – 1.30 – topic 1
1.30 – 2.15 – lunch
2.15 – 4.00 – topic 2
4.00 – 4.15 – coffee break
4.15 – 5.45 – topic 4
Sunday 18th November
8.30 – 11.00 – topic 3
11.00 - 11.30 – coffee
11.30 – 1.00 – research priority setting
1.00 – 2.00 – lunch, summary and finish
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