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Acetabular labral tears are an area of increasing interest to clinicians involved in the diagnosis of
musculoskeletal complaints of the hip. This review systematically evaluated the evidence for the diag-
nostic accuracy and validity of reported symptoms, physical examination and imaging in this complex
population. Studies published in English prior to May 2010 were included. One reviewer searched
information sources to identify relevant articles. Two reviewers independently assessed studies for
inclusion, extracted data and evaluated quality using the Quality Assessment of Diagnostic Studies Tool.

Twenty one studies were included. Meta-analysis was limited owing to heterogeneity between
studies. Results showed Magnetic Resonance Arthrography to consistently outperform Magnetic Reso-
nance Imaging. Computerised Tomography also showed high accuracy levels for the few studies iden-
tified. Studies investigating physical tests were of poor quality demonstrating a need for further research
in this area. Symptoms likely to be present in patients presenting with acetabular labral tears were found
to be anterior groin pain and mechanical hip symptoms; however, additional good quality studies are
needed to consolidate findings.

Crown Copyright � 2011 Published by Elsevier Ltd. All rights reserved.
1. Introduction

Intra-articular lesions of the hip have increasingly been identi-
fied as the source of unexplained hip and groin pain (Kelly et al.,
2005). In a recent study evaluating diagnosis of longstanding
groin pain, the most prevalent condition was hip joint pathology,
with acute labral tears and impingement syndromes accounting for
a large proportion of diagnoses (Bradshaw et al., 2008). Prevalence
of acetabular labral tears in patients presenting with hip or groin
pain has been reported to be between 22% (Narvani et al., 2003) and
55% (McCarthy et al., 2001). As a diagnosis, this is further supported
by reports of positive outcome from arthroscopic resection and
excision of the torn acetabular labra (Fitzgerald, 1995; McCarthy
and Busconi, 1995; Farjo et al., 1999; Byrd and Jones, 2001).

The diagnosis of hip injuries is complex due to the challenging
anatomy and biomechanics around the hip and groin (Feeley et al.,
2008). Many factors predispose patients to acetabular labral tears,
including femoral acetabular impingement, Legg-Calve-Perthes
Disease (LCP), slipped capital epiphysis, and repetitive or acute hip
trauma (McCarthy et al., 2003; Martin et al., 2006). Clinicians,
(R.M. Burgess).

2011 Published by Elsevier Ltd. All
particularly musculoskeletal physiotherapists working in extended
roles, require a thorough knowledge of presenting symptoms, phys-
ical findings and imaging techniques, and their diagnostic accuracy in
relation to acetabular labral tears, to recognise the need for early
investigations and to guide appropriate management. To be useful
to clinicians, a diagnostic test must possess high sensitivity to rule in
a condition and high specificity to rule out a condition (Deeks, 2001).
Alongside other summary statistics, sensitivity and specificity pro-
vide measures of diagnostic accuracy (Deeks, 2001).

History taking was found to be the most important part of the
diagnostic process by Peterson et al. (1992) in a study on medical
outpatients, with examination and laboratory testing improving
diagnostic ability by a further 12% and 11% respectively. McCarthy
and Busconi (1995) judged history taking and physical examina-
tion to be the best predictors of intra-articular hip pathology, in their
cohort studyof patientswith refractoryhippain (n¼ 59). The patient
history and physical findings are therefore important entities to
explore in this patient population alongside diagnostic imaging.

Symptoms associated with acetabular labral tears include pain,
locking, catching, instability, giving way, and stiffness (Martin et al.,
2006). These symptoms, however, are also highly prevalent in other
patient populations including those with LCP, loose bodies,
degenerative joint disease and osteonecrosis (O’Leary et al., 2001).
A number of physical tests are used to assess the hip complex.
rights reserved.
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Those routinely used to test for acetabular labral tears include the
Modified Thomas Test (Narvani et al., 2003), hip impingement test
(Narvani et al., 2003; Burnett et al., 2006), hip quadrant test
(Narvani et al., 2003), Scour test (Martin et al., 2008) and Fitzger-
ald’s provocative test (Fitzgerald, 1995). Most of the physical tests
that are used to aid diagnosis of labral pathology have not been
formally validated (Martin et al., 2006).

Current imaging techniques includemagnetic resonance imaging
(MRI), magnetic resonance arthrography (MRA) (Czerny et al., 1996)
and computerised tomography (CT) (Yamamoto et al., 2007). Hip
arthroscopic examination is time consuming, costly and invasive
(Keeneyet al., 2004) and canonly beperformedbya small numberof
specialist orthopaedic surgeons. Consequently, most clinicians are
reliant on conventional methods of diagnosis using data from the
patient history, physical examination and accessible forms of
imaging to guide decision making in clinical practice.

The objective of the study was to determine diagnostic accuracy
andvalidity of thepatienthistory, physical examination and imaging
for the diagnosis of acetabular labral tears in patients presenting
with hip pain. Current literature on the diagnosis of labral pathology
was identified and presented to support clinical decision making
when considering labral pathology as a differential diagnosis.

2. Methodology

2.1. Methods

A systematic review was conducted according to a pre-defined
protocol following the Cochrane handbook (Reitsma et al., 2009
(Cochrane Collaboration)).

2.2. Search strategy

Information sources were searched from 1987 to May 2010.
Electronic databases included Medline, Cinahl, Embase, Cochrane,
Sport Discus, Web of Science and Institute of Health and Life
Sciences. Electronic searcheswere carried out combining terms; hip
labrum, labral tear, hip, acetabular, hip pain, groin pain, diagnosis,
physical examination, Thomas test, Impingement test, Quadrant
test, Scour test, Fitzgerald test, resisted straight leg raise test, log roll
test, MRI, MRA, CT, investigation, imaging, sensitivity, specificity,
accuracy and validity. Studies need sets of terms to both identify the
index tests and identify the target population (de Vet et al, 2008,
see Fig. 1).

The search was augmented using reference lists from retrieved
articles, expert opinion, and hand searching of key journals
including Manual Therapy and the Journal of Orthopaedic and
Sports Physical Therapy.

2.3. Inclusion and exclusion criteria

Titles and abstracts of articles were screened by one reviewer
(RB), using specific pre-determined inclusion criteria (Deville et al.,
2002). Identified full text articles were further screened by two
reviewers (RB, CD) for inclusion into the study, using the inclusion
criteria. Inclusion criteria were: published in English; any study
design; patients presenting with hip or groin pain; clinical or
diagnostic test used to assess for acetabular labral tears; compar-
ison against a reference standard; reporting of sensitivity, speci-
ficity, likelihood ratios or raw data; and 7 or more ‘yes’ answers
generated from the Quality Assessment of Diagnostic Studies Tool
(QUADAS). Exclusion criteria were: other pathologies at outset
leading to hip pain; and studies not reporting separate findings for
participants with or without a labral tear.
2.4. Quality assessment

Two reviewers (RB, CD) independently conducted the quality
assessment using the QUADAS tool (Whiting et al., 2004), which
was designed explicitly to assess the quality of diagnostic accuracy
studies. Whiting et al. (2006) reported inter-rater agreement of 90%
between two reviewers and 85% between three reviewers using the
QUADAS tool. Hollingworth et al. (2006) however found that the
mean agreement between individual QUADAS items was only fair,
with a kappa value of 0.22. Lack of clarity on the meaning and
scoring of items were the main sources of confusion. All items were
therefore discussed in detail by the reviewers prior to commen-
cement of the study. A pilot using the QUADAS to score 2 articles
was conducted to assess agreement between the reviewers.
Agreement was high, achieving an overall agreement of 93%.

A study evaluating the scoring of diagnostic studies using
QUADAS found that different ways of weighting individual items
could produce different quality scores (Whiting et al., 2005). Hence,
for the present systematic review, information from the QUADAS
tool was presented in tabular format so that items representing
sources of bias could be considered on an individual basis. In
addition, contrary to recommendations of Whiting et al. (2005) but
in line with several other studies, a score of 7or more yes answers
out of 14 was used to indicate a higher quality diagnostic study
(de Graaf et al., 2006; Sehgal et al., 2005; Shah et al., 2005). Studies
with less than 7 yes answers were excluded from the review.

2.5. Data extraction and data analysis

Data extractionwas carried out independently by two reviewers
(RB, CD) using a pre-designed data extraction sheet.

A meta-analysis of diagnostic accuracy studies has two main
aims: to obtain a pooled measure of diagnostic accuracy and to
explore the heterogeneity amongst studies (CRD, 2009). Specific
inclusion criteria for themeta-analysiswere homogeneity of studies
with regards to similarity of patient populations, comparable
reference tests, no differences in diagnostic thresholds, inclusion of
raw data and homogeneity of results (considered graphically from
a receiver operating characteristic (ROC) plot of sensitivities and
specificities (Deeks, 2001)).

3. Results

3.1. Study selection

A Flow Diagram of the search history is presented in Fig. 2. Six
articles were excluded from screening the full text. Twenty one
studies were identified for inclusion in the review.

3.2. Patient symptoms: quality assessment

A major limitation in a large proportion of studies reporting
patient symptoms is subjects only being included if they had an
identified tear at arthroscopy (Fitzgerald, 1995; Farjo et al., 1999;
Burnett et al., 2006). Retrospective studies do not allow for
comparison of findings against patients presenting with hip pain
without labral pathology, and do not allow for calculation of
specificity in relation to the symptom.

3.2.1. Patient symptom data
O’Leary et al., 2001 and McCarthy and Busconi (1995) both

reported 100% of patients to present with anterior groin pain
(sensitivity 100%), and the study by McCarthy and Busconi (1995)
also allowed calculation of the specificity (4%). Clicking was
widely reported across studies (Table 2). Farjo et al. (1999) reported
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Fig. 1. Combining Concepts as Search Sets (de Vet et al., 2008).
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16/28 patients with a labral tear reported clicking (sensitivity, 57%)
whereas Narvani et al. (2003) reported 100% sensitivity for clicking
(however, only 4/18 patients had a tear). Mechanical symptoms
including clicking, locking, popping or giving way were grouped
together in three studies (Farjo et al., 1999; O’Leary et al., 2001;
Burnett et al., 2006). Sensitivity of mechanical symptoms ranged
from 53% (Burnett et al., 2006) to 100% (O’Leary et al., 2001).

3.3. Physical examination: quality assessment

Only five studies provided data on physical examination findings
in relation to subjects with labral tears (see Table 2, see Table 3 for
test descriptions). The main limitation of all five studies was poor
reportingof thephysical tests. All subjects in twoof these studieshad
a labral tear (Fitzgerald, 1995; Burnett et al., 2006), leading to an
inability to compare results of physical tests against hip painpatients
without labral pathology and, hence, calculation of specificities.
Another significant weakness was that MRA was adopted as the
reference standard in three studies because no subject underwent
arthroscopy (Burnett et al., 2006; Narvani et al., 2003; Troelsen et al.,
2009). Arthroscopy is however the gold standard investigation, for
the identification of acetabular labral tears (Byrd and Jones, 2004).

3.3.1. Physical examination tests
Physical examination sensitivities ranged from 75% for the

impingement test (Narvani et al., 2003) to 98% for the Fitzgerald
test (Fitzgerald, 1995). Specificity was calculable for two of the tests
(impingement test and modified Thomas test), with specificities of
43e100% (Narvani et al., 2003; Troelsen et al., 2009) and 92%
(McCarthy and Busconi, 1995), respectively.

3.4. Imaging studies: quality assessment

There were a number of quality issues across the imaging
studies (Table 1). Selection bias was a main source of bias. Only
subjects with positive findings from imaging were listed for
arthroscopy (Neumann et al., 2007); only complex cases or those
failing conservative management were listed for surgery (Byrd and
Jones et al., 2004); and, only those found at arthroscopy to have
a labral tear were included in retrospective analyses (Burnett et al.,
2006). As a consequence, simple tears that responded to conser-
vative management were not included and subjects with disabling
hip symptoms but negative imaging results were, then, often
excluded (Czerny et al., 1996; Chan et al., 2005; Neumann et al.,
2007). Hence, there were very few reports of false negative
images. Blinding was another quality issue in the majority of
studies, with only 2/14 studies reporting that the surgeon was
blinded to imaging results (Nishi et al., 2007; Yamamoto et al.,
2007). Grading of tears relating to diagnostic threshold was also
an issue. A number of studies used grading systems where both the
radiologist and surgeon had to agree on the grade (extent) of tear
(Czerny et al., 1996, 1999; Chan et al., 2005; Freedman et al., 2006).
This greatly affects estimates of accuracy when comparing against
those studies that only reported scans as positive or negative for
a tear.

3.4.1. MRA
Twelve studies investigated the accuracy of MRA (Table 4). MRA

sensitivity in studies ranged from24% (Mitchell et al., 2003) to 100%
(Chan et al., 2005), but the majority of studies (11/12) reported
a sensitivity between 63% and 100%. Specificity ranged from 44%
(Kenney et al., 2004) to 100% (Toomayan et al., 2006) with the
majority of studies (11/12) reporting a specificity between 71% and
100%, although 4 studies did not report specificity values (Chan
et al., 2005; Burnett et al., 2006; Freedman et al., 2006; Ziegert
et al., 2009). Sensitivity might have been lower in Mitchell et al.’s
study (2003) because, regardless of imaging findings, all patients
with signs and symptoms indicative of hip pathology went on for
arthroscopy. This study, therefore, contributed a much higher
number of false negative MRA results.
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3.4.2. MRI and MRA
Three studies compared MRI and MRA findings (Byrd et al.,

2004; Czerny et al., 1996; Toomayan et al., 2006) (Table 4). The
studies by Czerny et al. (1996) and Byrd et al. (2004) were
strengthened by the same subjects undergoing both imaging
techniques; allowing direct comparison between the two. Czerny
et al. (1996) found that MRI had a sensitivity of 30% and MRA
90%, and an accuracy of 36% and 91%, respectively. Byrd et al. (2004)
also reported statistically significant differences between the
sensitivity of MRI and MRA (25% and 66% respectively). Individual
studies further demonstrated that MRA outperforms MRI in the
detection of acetabular labral tears (see Table 4).

3.4.3. CT
Two studies investigated the accuracy of CT arthrography (Nishi

et al., 2007; Yamamoto et al., 2007). Nishi et al. (2007) reported
a sensitivity of 97%, specificity of 87% and accuracy of 92%; and
Yamamoto et al. (2007) a sensitivity of 92%, specificity of 100% and
accuracy of 95%. These values demonstrate reasonable agreement
between the two studies, and a higher level of accuracy compared
to the MRI studies, and to a large proportion of the MRA studies.

3.5. Meta-analysis: sources of heterogeneity

The main limitation for meta-analysis was the degree of
heterogeneity across studies. Sources of heterogeneity included:

- Type of study prospective/retrospective case/cohort study
- Grading of tear between surgeon and radiologist (different
diagnostic threshold across studies)

- Blinding (non-blinded studies have been found to overestimate
diagnostic performance (Deeks, 2001))

- Population: orthopaedic or sports
- Population:presence/absenceofhipdysplasia andosteoarthritis
- Physical tests utilised
- Reference standard utilised



Table 1
Results of Quality Assessment Using QUADAS.

Study First
Author

Appropriate
Spectrum

Inclusion
Exclusion
Criteria

Appropriate
Reference
Test

Disease
Progression
Bias Avoided

Partial
Verification
Bias Avoided

Differential
Verification
Bias Avoided

Incorporation
Bias Avoided

Index
Test
Details

Reference
Test Details

Test
Review
Bias Avoided

Diagnostic
Test Review
Bias Avoided

Clinical
information
Available

Uninterpretable
Results Explained

Withdrawal
Bias Avoided

Burnett et al.
(2006)*

Y U U N Y Y Y N Y Y N Y U Y

Byrd and Jones
(2004)*

U U Y U Y Y Y Y Y Y N Y U Y

Chan et al.
(2005)

Y U Y Y N N Y Y Y Y U Y Y Y

Czerny et al.
(1996)*

Y N Y U N N Y Y N Y N U Y Y

Czerny et al.
(1999)*

Y N Y U Y Y Y Y N Y U U Y Y

Farjo et al.
(1999)

Y U Y U Y Y Y N Y Y N Y Y Y

Fitzgerald
(1995)*

Y U Y U N N Y Y N Y N Y Y Y

Freedman
et al.
(2006)*

Y U Y U Y Y Y Y N Y N N Y Y

Keeney et al.
(2004)*

Y U Y U Y Y Y Y Y Y U U U Y

Leunig et al
(1997)*

Y N Y N Y U Y Y N Y N Y U Y

McCarthy
and Busconi
(1995)

Y U Y U Y Y Y N Y Y N Y Y Y

Mintz et al.
(2005)

Y N Y N Y Y Y Y Y Y U Y Y Y

Mitchell
et al.
(2003)*

N N Y U Y Y Y N Y Y U Y Y Y

Narvani
et al.
(2003)*

N N U N Y Y Y N Y Y N Y Y Y

Neumann
et al.
(2007)*

Y N Y U N N Y Y N Y N Y Y Y

Nishi et al.
(2007)*

N Y Y Y N N Y Y N Y Y N Y N

O’Leary et al.,
(2001)*

Y U Y U N N Y Y N Y N Y Y Y

Toomayan
et al.
(2006)*

Y N Y U Y Y Y Y N Y U U U Y

Troelsen
et al.
(2009)

N Y U U Y Y Y Y Y Y Y N Y Y

Yamamoto
et al.
(2007)

Y Y Y Y Y N Y Y Y Y Y N Y Y

Ziegert et al.
(2009)*

Y N Y N Y Y Y Y N N U Y Y Y

(Y ¼ yes, N ¼ no, U ¼ unclear, *studies had less than 10 yes answers to QUADAS assessment).
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Table 2
Reported symptoms and physical examination findings.

First Author (Year) Number of
Subjects

Mean Age
(years)

Setting Physical Test Symptom

Test Sensitivity Specificity Symptom Sensitivity Specificity

Burnett et al. (2006) 66 with tear 38 O Impingement Test
(63/66)

95% All had tear Groin pain 61/66 92%
Buttock pain 25/66 38%
Anterior thigh/knee
pain 34/66

53%

Audible palpable click
(44/55)

80% Mechanical
Symptoms 35/66

53%

Fitzgerald (1995) 55 with tear NR O Click/pain with
Fitzgerald test (54/55)

98% All had tear Groin pain 49/55 88%
Clicking 34/55 61%
Trochanteric pain 2/55 4%
Buttock pain 1/55 2%

Farjo et al. (1999)a 28 with tear 41 O Mechanical
Symptoms 18/28

64%

Clicking 16/28 57%
Locking 5/28 18%
Giving Way 4/28 14%

McCarthy and
Busconi (1995)

59, 35 with tear 37 O Thomas Test
(33/59, 31/35 with tear)

89% 92% Anterior groin
pain 35/35

100% 4%

Clicking 31/35 89% 92%
Giving Way 20/35 57% 83%
Locking 4/35 11% 33%

Narvani et al. (2003) 18, 4 with tear 30.5 S Pain on Hip Quadrant
(11/18, 3 with tear)

75% 43% Clicking 6/18 100% 85%

O’Leary et al., (2001)a 86 hips in 85
subjects, 22
with tear

33.6 O Thigh/groin
pain 22/22

100%

Mechanical
Symptoms 22/22

100%

Troelson et al. (2009) 18, 17 with tear 43 O Impingement Test 59% 100%

O ¼ Orthopaedic S ¼ Sports NR ¼ Not Reported.
Numbers such as 33/59 denote number of subjects with positive test/symptom out of total number of subject.

a Studies included patients with known hip dysplasia/osteoarthritic changes.
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3.6. Synthesis of results

Sensitivities and specificities from the studies were plotted on
a ROC plot for MRA imaging studies (Fig. 3). This was the only group
evaluated as possessing potential for meta-analysis based on the
inclusion/exclusion criteria and sources of heterogeneity. However,
even within this subgroup, four studies could not be plotted owing
Table 3
Physical Tests.

Test Description and Reliability

Impingement Test - Combination of hip flexion, internal rotation and
adduction to engage the femoral head neck junction
into the anterior superior labrum and acetabular rim
(Leunig et al., 2005)
- Inter-rater reliability (Martin et al., 2008); kappa
value of 0.58 (raters needed to get the same result
for pain location).

Quadrant Test - Manoeuvre of internal rotation, flexion and axial
compression (Martin et al., 2006).
- No reliability data were available for this test.

Modified Thomas
Test

- Extension of the hip from the fully flexed position
in either internal or external rotation (DeAngelis and
Busconi, 2003). The test is deemed positive where
pain and clicking are reported.
- No reliability data were available for this test.

Fitzgerald Test - Manoeuvre of acute flexion, external rotation and
full abduction followed by extension, internal rotation
and adduction (deemed to be positive if it precipitates
pain with or without an associated click in patients
with an anterior labral tear). Extension with abduction
and external rotation from the fully flexed, internally
rotated and adducted position is used to assess for a
posterior labral tear (deemed positive with provocation
of pain with or without an associated click)
(Fitzgerald, 1995).
- No reliability data were available for this test.
to the lack of specificity values (Chan et al., 2005; Burnett et al.,
2006; Freedman et al., 2006; Ziegert et al., 2009).

The three studies in the top left corner of the ROC plot (Czerny
et al., 1996; Toomayan et al., 2006; Neumann et al., 2007)
demonstrate high accuracy, with high sensitivity and specificity
(Sackett, 1992). The overall spread of points in Fig. 3 illustrates the
considerable heterogeneity between studies. It was therefore not
appropriate to pool summary statistics across these studies (Deeks,
2001). This was demonstrated further by the use of paired forest
plots (Fig. 4) that demonstrate that sensitivities are reasonably
homogeneous with the exception of Mitchell et al. (2003) and
Leunig et al. (2005); but specificities are largely heterogeneous.
4. Discussion

Following analysis of the results regarding use of data from the
patient history and physical testing, it was not possible to make
recommendations for practice. In relation to reported symptoms in
the patient history, anterior groin pain and mechanical symptoms
(particularly clicking) are useful to rule out a diagnosis of acetabular
labral tear if negative, but are of limited use in isolation to rule in
a diagnosis if positive. Similarly, the research supports the use of
physical tests to help to rule out the presence of a labral tear only in
response to a negative test result. In isolation, the physical tests are
also of limited use in clinical practice.

A number of key findings and recommendations for practice can
be drawn following analysis of the results regarding imaging.

I. The first recommendation is for MRA to be the preferred
imaging method for patients presenting with hip pain with
signs and symptoms consistent of a tear. Ziegert et al. (2009)
found the use of oblique imaging improved the overall
detection rate of labral tears, and found a greater than 95%



Table 4
Results of imaging studies.

First Author Subject No Grading of Tear
(surgeon & rad)

Mean Age/Range
(years)

Setting Test Sensitivity Specificity Accuracy

Burnett et al (2006) 66 (S66) No 38 O MRA 79%
Byrd and Jones (2004) 40(S40) No NR O MRA (40) 66% 75%

MRI (40) 25% 67%
Chan et al. (2005) 30 (S17) Yes; Czerny et al. (1996) 41 O MRA 100% 94%
Czerny et al. (1996) (S22) Yes; Czerny et al. (1996) 39 O MRA (22) 90% 100% 91%

MRI (22) 30% 100% 36%
Czerny et al. (1999) 40 (S40) Yes; Czerny et al. (1996) 14-67 O MRA 91% 71% 88%
Freedman et al. (2006) 24 (S24) Yes; Czerny et al. (1996) 37.1 O MRA 96% 96%
Keeney et al. (2004) 101 (102 hips/S) No NR O MRA 71% 44% 69%
Leunig et al. (1997),a 23 (S23) No 40þ/- 2 O MRA 63% 71% 65%
Mintz et al. (2005) 92 (S92) No 38.5 O MRI (Rad A)(92) 97% 33% 95%

MRI (Rad B) (92) 96% 33% 93%
Mitchell et al. (2003) 25 (S25) No 30.9 Sp MRA (24) 24% 100 46%
Neumann et al. (2007) 100 (S23) No 38 O MRA 89% 95%
Nishi et al. (2007)a 29 (41 hips/20S) No 33 O CT Arth 97% 87% 92%
Toomayan et al. 2006a 48 (51 hips/S) No 35 O MRA (30) 92% 100% 93%

MRI (SFOV)(7) 25% 100% 57%
MRI (LFOV)(14) 8% 100% 21%

Yamamoto et al. 2007a 189 (S22) No 43 O CT 92% 100% 95%
Ziegert et al. 2009a 144 (S144) No 40.6 O MRA 97%

O ¼ orthopaedic, Sp ¼ sports clinic, S ¼ surgery, LFOV ¼ large field of view, SFOV ¼ small field of view, NR ¼ not reported, rad ¼ radiologist.
a Studies included patients with known hip dysplasia and/or osteoarthritic change.

Sensitivities with 95% Confidence Intervals
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detection rate was achieved with 3 imaging sequences
(axial oblique T1 weighted, sagittal T1 weighted, and coronal
T2 weighted).

II. The second recommendation is for patients where MRA is
contraindicated (patients implanted with certain metallic
devices and claustrophobic patients (Yamamoto et al., 2007)),
for CT to be the imaging technique of choice. CT was shown to
be a good alternative to MRA from the small number of
available studies. CT is also less expensive and less time
consuming than MRA, but possesses a major disadvantage of
high levels of radiation exposure (Yamamoto et al., 2007).

III. The third recommendation is in a situation where MRA is
available, that MRI is not considered appropriate as the first
line imaging technique. However, patients who are allergic to
gadolinium (can cause breathing difficulty, throat swelling
and convulsions (Yamamoto et al., 2007)) or are anxious
regarding the invasive nature of MRA may still benefit from
MRI investigation.

Further research with regards to diagnosis of labral pathology is
needed, therefore, before decisions can be made solely on reported
symptoms, physical examination, and imaging without the use of
diagnostic arthroscopy. In clinical practice, a composite of tests
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Fig. 3. ROC space plot of results of individual MRA studies (n ¼ 8). (Those plotted in
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references to colour in this figure legend, the reader is referred to the web version of
this article.).
could provide higher levels of diagnostic accuracy when aiming to
identify acetabular labral tears. Composite testing has previously
been used in the diagnosis of sacro-iliac joint dysfunction to obtain
higher levels of diagnostic accuracy (Van Der Wurff et al., 2006).
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In terms of a composite of tests, further research looking at
patients presenting with anterior groin pain, a mechanical hip
symptom (clicking, locking, giving way), a positive physical test
(Hip Quadrant test, Impingement test, Fitzgerald test, Modified
Thomas test) and a positive finding on MRA or CT, could be more
accurate in identifying those patients with a symptomatic labral
tear. This would then aid decision making in regard to referral for
arthroscopic treatment in this complex patient population.

4.1. Limitations

Results of this study should however be interpreted with
consideration to a number of limitations. Firstly foreign studies
were not included which may have introduced bias (Song et al.,
2002). Only one reviewer searched information sources and per-
formed the initial screening of abstracts which again could intro-
duce bias (Edwards et al., 2002). A limited amount of journals were
available for hand searching at the research institution hence
limiting the scope of the study. Finally the lead researcher was also
a reviewer and, therefore, potentially included studies likely to
produce anticipated results (Sim and Wright, 2000).

4.2. Conclusion

Quality of data across the studies was low. Due to the inherent
limitations of the case and cohort studies presented, health
professionals must be cautious in interpreting the study results for
use in clinical practice. The key finding of the review was that MRA
consistently outperformedMRI in the detection of acetabular labral
tears. CT was also found to be a useful technique. Physical exami-
nation studies were largely heterogeneous, generally of low quality,
and are of limited use at present to guide clinical practice. Symp-
toms likely to be present in patients with a symptomatic labral tear
were found to include anterior groin pain and mechanical hip
symptoms.

Due to the heterogeneity and poor quality of studies evaluated
in the review, meta-analysis was limited, and a largely descriptive
analysis of study results was necessary. Further good quality
research would allow specific meta-analysis and pooling of study
results, to give a more precise estimate of diagnostic accuracy
(Egger et al., 2001). Future research into composite testing could
also provide a more useful guideline to be utilised in clinical
practice.
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