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Two Novel Clinical Tests for the Diagnosis
of Hip Labral Tears
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Background: There are few well-studied clinical tests for the diagnosis of hip labral tears. As the differential diagnosis for hip pain
is broad, accurate clinical examination is important in guiding advanced imaging and identifying patients who may benefit from
surgical management.

Purpose: To determine the diagnostic accuracy of 2 novel clinical tests for the diagnosis of hip labral tears.
Study Design: Cohort study (diagnosis); Level of evidence, 2.

Methods: Clinical examination findings including the Arlington, twist, and flexion-adduction-internal rotation (FADIR)/impinge-
ment tests as performed by a fellowship-trained orthopaedic surgeon specializing in hip arthroscopy were obtained from retro-
spective chart review. The Arlington test ranges the hip from flexion-abduction-external rotation to FADIR while applying subtle
internal rotation and external rotation motion. The twist test involves internal rotation and external rotation of the hip while weight-
bearing. Diagnostic accuracy statistics for each of the tests were calculated using magnetic resonance arthrography as the ref-
erence standard.

Results: A total of 283 patients were included in the study with a mean age of 40.7 years (range, 13-77 years) and 66.4% were
women. The Arlington test was found to have a sensitivity of 0.94 (95% ClI, 0.90-0.96), specificity of 0.33 (95% CI, 0.16-0.56),
positive predictive value (PPV) of 0.95 (95% CI, 0.92-0.97), and negative predictive value (NPV) of 0.26 (95% CI, 0.13-0.46).
The twist test was found to have a sensitivity of 0.68 (95% CI, 0.62-0.73), specificity of 0.72 (95% ClI, 0.49-0.88), PPV of 0.97
(95% ClI, 0.94-0.99), and NPV of 0.13 (95% CI, 0.08-0.21). The FADIR/impingement test was found to have a sensitivity of
0.43 (95% CI, 0.37-0.49), specificity of 0.56 (95% CI, 0.34-0.75), PPV of 0.93 (95% CI, 0.87-0.97), and NPV of 0.06 (95% CI,
0.03-0.11). The Arlington test was significantly more sensitive than both the twist and FADIR/impingement tests (P < .05), while
the twist test was significantly more specific than the Arlington test (P < .05).

Conclusion: The Arlington test is more sensitive than the traditional FADIR/impingement test, while the twist test is more specific
than the FADIR/impingement test in diagnosing hip labral tears in the hands of an experienced orthopaedic surgeon.
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The field of hip preservation has seen immense growth
over the past few decades, as evidenced by a 600% increase
in hip arthroscopy cases and a 500% increase in published
literature in the late 2000s.%” This growth has been pri-
marily driven by the recent attention to femoroacetabular
impingement (FAI) and associated labral tears. While
advancements in the surgical management of FAI and lab-
ral tears have headlined much of this work, it is equally
vital to refine our understanding of the presentation of
these pathologies and develop accurate and cost-effective
diagnostic approaches.

The differential for hip pain is enormous and includes
radicular pain, hip flexor tendinitis, pelvic floor dysfunc-
tion, greater trochanter pain syndrome, hamstring tendini-
tis, and hip arthritis. In addition, multiple processes from
acute dislocations to chronic, degenerative changes may
lead to labral tearing.'®?* Labral tears may present with
acute or insidious pain in multiple locations and will only
present with mechanical symptoms about half of the
time.® However, the presence of labral pathology on
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magnetic resonance imaging (MRI) in asymptomatic
patients is well-documented.?1%?>27 Given this discrepancy
between MRI findings and symptoms, clinical examination
of the patient with a suspected labral tear is essential. Mag-
netic resonance arthrography (MRA) is remarkably sensi-
tive and specific in detecting hip labral tears, but it is
a costly and invasive diagnostic study and should be
reserved only for those with high clinical suspicion.

A limited amount of research has been devoted to vali-
dating clinical examination tests for diagnosing hip labral
tears, with the most promising findings seen with the ante-
rior impingement or flexion-adduction-internal rotation
(FADIR) test. While generally very good sensitivities are
reported for this test, these studies are limited by small
sample sizes, and specificity data are poor due to high pre-
test probabilities.? 115171829 Few other clinical tests have
been proposed for the diagnosis of hip labral tears, with
significantly more variable results.?°

The current study introduces 2 novel diagnostic tests to
improve the clinical diagnosis of hip labral tears: the
Arlington test and twist test. The Arlington test serves
as a dynamic examination to evaluate the entire labrum
rather than just the anterosuperior location. The twist
test provides a functional weightbearing test akin to the
Thessaly test in the meniscal knee examination. Both tests
were developed by 2 of the authors of the study (F.A.,
D.O.). We propose that the addition of these 2 tests to
the clinical examination of the patient with hip pain will
improve diagnostic accuracy and serve as an important
complement and guide to advanced imaging.

METHODS
Study Design

Exemption status was confirmed by our institutional review
board. Patients indicated for hip MRA based on suspicion for
hip labral tear by the study’s lead surgeon (D.O.) between the
years 2009 and 2011 were identified prospectively for inclu-
sion into the study. The lead surgeon of this study is fellow-
ship trained in sports medicine and specializes in hip
arthroscopy, performing a high annual volume of procedures
addressing hip labral pathology. Exclusion criteria included
those who did not have hip symptoms as their primary com-
plaint; did not have Arlington, twist, and impingement tests
documented on the examination; and/or did not have MRA
and plain radiographs of the hip, as well as those with severe
osteoarthritis of the hip. The clinical tests were typically per-
formed on all patients with a chief complaint of hip pain dur-
ing the time of the study.

Clinical Test Descriptions

The Arlington test is performed with the patient supine on
the examination table. The affected hip is brought from
a neutral or slightly extended position into flexion, abduc-
tion, and external rotation and gradually ranged into
adduction and internal rotation. Through this gradual
range, with 1 hand on the ipsilateral posterior proximal
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Figure 1. Demonstration of the Arlington test. The patient is
taken from a (A) neutral position into (B) flexion, abduction,
and external rotation; then taken through a (C) range of motion
into a (D) final position of flexion, adduction, and internal rota-
tion. Throughout the range of motion, the hip is “bounced”
with a small internal rotation and external rotation motion.

lower leg and the other hand holding the ankle, the exam-
iner provides a “bouncing” motion of subtle internal and
external rotation of the hip. Reproduction of symptoms is
considered a positive test (Figure 1).

The twist test involves instructing the patient to stand
with both knees slightly flexed while creating a “windshield
wiper” motion with one’s knees, effectively internally and
externally rotating the hips while keeping the feet planted.
Next, this same motion is repeated only on the affected leg,
keeping the contralateral foot off the ground with the sup-
port of the examiner. This is also repeated on the nonaf-
fected side. Reproduction of symptoms in the affected hip
is considered a positive test (Figure 2).

The FADIR/impingement test as performed by the lead
surgeon in this study consists of taking the supine patient’s
affected hip from neutral to flexion, adduction, and internal
rotation (Figure 3). Reproduction of symptoms is considered
a positive test. Video demonstration of the Arlington, twist,
and FADIR/impingement tests can be found in the online
version of this article.

Data Collection

The following patient characteristics and comorbidities
were collected: age, sex, laterality, concomitant potential
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Figure 2. Demonstration of the twist test. (A, B) The patient
is first asked to slightly flex the knees and move both knees
back and forth in a “windshield wiper’” motion while keeping
the feet planted. (C, D) Next, the patient is asked to repeat
this motion while standing only on the affected leg while sup-
ported by the examiner. This is repeated on the nonaffected
leg as well.

hip symptom generators noted on history, imaging, and
location of labral tear where this was recorded. Arlington,
twist, and impingement tests were documented as positive
or negative. MRA was noted as positive or negative for a lab-
ral tear as interpreted by a musculoskeletal radiologist as
well as independently by the lead surgeon. Ultimately, sur-
geon interpretation was used to define a patient’s findings
as positive or negative for labral tear. Note was also made
of any concomitant potential hip symptom generators iden-
tified on MRA. Furthermore, operative reports, if surgery
was performed, were reviewed and the presence of labral
tear was recorded. The presence of cam and/or pincer
lesions on plain film as well as evidence of chondromalacia
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Figure 3. Demonstration of the FADIR/impingement test.
While supine on the examination table, the patient’s hip is
first taken into (A) flexion and then (B) adduction and internal
rotation. Reproduction of symptoms is considered a positive
test. FADIR, flexion-adduction-internal rotation.

on MRA were recorded although not included in the concom-
itant pathology group, as these were considered to be a part
of the spectrum of hip labral tear pathology.

Statistical Analysis

Analyses were performed using NCSS software (version
21.0.3). Sensitivity, specificity, positive ( + LR) and nega-
tive (-LR) likelihood ratios, and positive (PPV) and negative
(NPV) predictive values were calculated for each of the 3 clin-
ical tests. Diagnostic statistics were also calculated for the
combination of Arlington and twist tests in parallel (test con-
sidered positive if either one of the tests was positive) and in
series (test only considered positive if both were positive).
Patients found to have missing data were excluded from
analysis. The 95% CIs were calculated using the Wilson score
method. Comparison of sensitivities and specificities between
the individual tests was performed using McNemar 2-sided
hypothesis tests of the difference.? Patients were then sepa-
rated into those with concomitant hip pathology, excluding
chondromalacia, and those without. Each test’s sensitivity
and specificity were calculated in each subpopulation and
compared using Pearson chi-square tests. Sensitivities calcu-
lated using MRA as the standard were also compared with
those calculated using intraoperative findings as the stan-
dard using Pearson chi-square tests. Last, patients were
divided into those diagnosed specifically with an anterosupe-
rior tear and those diagnosed with a tear in another location.
The sensitivities of each of the tests were calculated in each
of these subgroups, and the tests’ sensitivities in patients
with anterosuperior tears were compared with sensitivities
in nonanterosuperior tears using the chi-square test of
independence.

RESULTS

A total of 292 patients were identified for the study (Figure
4). Nine of these patients were excluded due to missing
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TABLE 1
Patient Characteristics and Concomitant Pathology®
Value
Total No. of patients 283
Confirmed labral tears on MRA 265 (93.6)
Mean age, y 40.7
Sex
Male 95 (33.6)
Female 188 (66.4)
FAI 233 (82.3)
Cam 90 (31.8)
Pincer 27 (9.5)
Both 116 (41)
Chondromalacia 154 (54.4)
Concomitant hip symptom generators 61 (21.6)
Iliopsoas tendinitis 21 (7.4)
Greater trochanteric bursitis 15 (5.3)
Loose bodies 7 (2.5)
Hip dysplasia 7(2.5)
Sacroiliac pathology 6 (2.1)
Snapping hip/external impingement 3(1.1D
Os acetabulum 2(0.7)

“Data are presented as n (%) unless otherwise indicated. FAI,
femoroacetabular impingement; MRA, magnetic resonance
imaging.

data, leaving 283 eligible for analysis. Of these patients,
the mean age was 40.7 years (range, 13-77 years) and
188 (66.4%) patients were women (Table 1). FAI was noted
in 233 (82.3%) patients, with cam lesions in 90 (31.8%),
pincer lesions in 27 (9.5%), both cam and pincer lesions
in 116 (41%), and no radiographic evidence of FAI in 50
(17.7%). Evidence of any level of chondromalacia in the
femoral head or acetabulum was noted on radiographs or
MRA in 154 (54.4%) patients. A total of 61 (21.6%) patients
were noted to have concomitant pathology that could cause
hip symptoms. This included iliopsoas tendinitis in 21
(7.4%) patients, greater trochanteric bursitis in 15 (5.3%),
loose bodies in 7 (2.5%), hip dysplasia in 7 (2.5%), sacroiliac
pathology in 6 (2.1%), snapping hip/external impingement
in 3 (1.1%), and os acetabulum in 2 (0.7%). Of the 283
patients with MRA performed, 117 went on to have sur-
gery with documentation of labral tear status. All 117 of
these patients were found to have a labral tear. In regard
to differences in interpretation of the MRA by the
radiologist and the surgeon, there were 8 (6.8%) cases in
which the surgeon interpreted a labral tear when the radi-
ologist did not read a tear. Other than these, there was
agreement in interpretation of labral tear on MRA in all
other cases.

Sensitivity, Specificity, + LR, -LR, PPV,
and NPV With MRA as the Reference Standard

Use of the Arlington test with MRA as the reference stan-
dard yielded a sensitivity of 0.94 (95% CI, 0.90-0.96) and
specificity of 0.33 (95% CI, CI 0.16-0.56) (Table 2). Use of
the twist test yielded a sensitivity of 0.68 (95% CI, 0.62-
0.73) and specificity of 0.72 (95% CI, 0.49-0.88) using
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Patients prospectively included based
on clinical suspicion for hip labral tear
and MRA completed (n = 292)

Excluded (n =9)

.| ¢ did not have complete records
for all three clinical tests to
be studied

A

MRA reviewed by surgeon after
clinical exam for presence of
labral tear (n = 283)

Diagnostic accuracy statistics
for three clinical tests calculated
using MRA findings as gold
standard (n = 283)

Patients underwent hip arthroscopy and
intraoperative finding of labral tear
recorded (n = 117)

A

Diagnostic accuracy statistics for three clinical
tests calculated using intraoperative findings
as gold standard (n = 117)

Figure 4. Flow diagram demonstrating patient selection and
analysis. MRA, magnetic resonance arthrography.

MRA as the reference. Use of the FADIR/impingement
test yielded a sensitivity of 0.43 (95% CI, 0.37-0.49) and
specificity of 0.56 (95% CI, 0.34-0.75) using MRA as the ref-
erence. Combining Arlington and twist tests in parallel,
where a positive on either test was considered a positive
result, yielded a sensitivity of 0.95 (95% CI, 0.93-0.98)
and specificity of 0.33 (95% CI, 0.12-0.55). Combining
Arlington and twist tests in series, where a positive on
both tests was required for a positive result yielded a sensi-
tivity of 0.66 (95% CI, 0.60-0.72) and specificity of 0.72
(95% CI, 0.47-0.90). Positive and negative likelihood ratios
as well as positive and negative predictive values are
reported in Table 2.

When comparing sensitivities between tests, the Arling-
ton test was found to have a significantly higher sensitivity
than both the twist test (P < .001) and the FADIR/impinge-
ment test (P < .001). The twist test had a significantly higher
sensitivity than the FADIR/impingement test (P < .001).

When comparing specificities between tests, there was
no statistically significant difference between the Arling-
ton and FADIR/impingement tests (P = .21) or twist and
FADIR/impingement tests (P = .18). The twist test was
found to have a significantly higher specificity than the
Arlington test (P = .008).

As all surgical cases documented a labral tear, specific-
ity data were unable to be calculated using surgical find-
ings as the reference standard. Sensitivities using
surgical findings as the reference standard were 0.93
(95% CI, 0.86-0.96), 0.57 (95% CI, 0.47-0.67), and 0.43
(95% CI, 0.34-0.54) for the Arlington test, twist test, and
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TABLE 2
Diagnostic Statistics Using MRA as Reference Standard®

Sensitivity Specificity

+LR

-LR

PPV

NPV

0.94 (0.90-0.96)°
0.68 (0.62-0.73)>¢
0.43 (0.37-0.49)>¢
0.95 (0.93-0.98)
0.66 (0.60-0.72)

Arlington test

Twist test
FADIR/impingement test
Arlington + twist in parallel
Arlington + twist in series

0.56 (0.34-0.75)
0.33 (0.12-0.55)
0.72 (0.47-0.90)

0.33 (0.16-0.56)%
0.72 (0.49-0.88) 2.44 (1.16-5.17)

1.40 (1.01-1.95)

0.96 (0.56-1.64)
1.43 (1.03-1.99)
2.39 (1.13-5.06)

0.26 (0.13-0.46)
0.44 (0.32-0.62)
1.03 (0.67-1.58)
0.14 (0.06-0.32)
0.47 (0.33-0.65)

0.95 (0.92-0.97)
0.97 (0.94-0.99)
0.93 (0.87-0.97)
0.95 (0.94-0.97)
0.97 (0.94-0.99)

0.26 (0.13-0.45)
0.13 (0.08-0.21)
0.06 (0.03-0.11)
0.33 (0.18-0.54)
0.13 (0.09-0.17)

“Data are presented as sensitivities, specificities, likelihood ratios, and predictive values with 95% Cls. Diagnostic statistics were calcu-
lated using MRA findings as the reference standard. FADIR, flexion-adduction-internal rotation; + LR, positive likelihood ratio; —LR, neg-
ative likelihood ratio; MRA, magnetic resonance arthrography; NPV, negative predictive value; PPV, positive predictive value.

®The Arlington test had higher sensitivity than the twist and FADIR/impingement tests (P < .001).

“The twist test had higher sensitivity than the FADIR/impingement test (P < .001).

9The twist test had higher specificity than the Arlington test (P = .008).

FADIR/impingement test, respectively. There were no sig-
nificant differences between these sensitivities and those
calculated using MRA as the standard (P > .05).

Sensitivity and Specificity in Those With
and Without Concomitant Pathology

When subdividing the patients by the presence of concomi-
tant hip symptom generators noted on plain radiographs or
MRA, the Arlington test had a sensitivity of 0.89 (95% CI,
0.78-0.95) and specificity of 0.33 (95% CI, 0.10-0.70), the
twist test had a sensitivity of 0.71 (95% CI, 0.58-0.81) and
specificity of 0.67 (95% CI, 0.30-0.90), and the FADIR/
impingement test had a sensitivity of 0.53 (95% CI, 0.40-
0.65) and specificity of 0.67 (95% CI, 0.30-0.90) in those
with concomitant pathology. The Arlington test had a sensi-
tivity of 0.95 (95% CI, 0.91-0.97) and specificity of 0.33 (95%
CI, 0.14-0.61), the twist test had a sensitivity of 0.67 (95%
CI, 0.60-0.73) and specificity of 0.75 (95% CI, 0.47-0.91),
and the FADIR/impingement test had a sensitivity of 0.40
(95% CI, 0.34-0.47) and specificity of 0.50 (95% CI, 0.25-
0.75) in those without concomitant pathology. There were
no significant differences in sensitivity or specificity
between groups for any of the 3 tests (P < .05).

Sensitivity by Location of Tear

The specific location of the labral tear was recorded in the
documentation of 138 of the 283 (49%) patients. Of these,
82% were anterosuperior tears, 8% were anterior tears,
5% were superior tears, 3% were posterior tears, and 2%
involved anterior and posterior tears. When dividing
patients into those with anterosuperior tears and those
with other tear locations, the Arlington test demonstrated
sensitivities of 0.95 in the anterosuperior group and 1 in
the other group (x2 [1, 138] = 0.03; P = .86). The twist
test demonstrated sensitivities of 0.68 in the anterosupe-
rior group and 0.60 in the other group (x2 [1, 138] = 0.10;
P =.75). The FADIR/impingement test demonstrated sen-
sitivities of 0.39 in the anterosuperior group and 0.44 in
the other group (x% [1, 138] = 0.094; P = .759).

DISCUSSION

The results of this study indicate a very high sensitivity of
the Arlington test at detecting hip labral tears. While not
as sensitive, the twist test showed overall good specificity
for hip labral tears. Ultimately, both the Arlington and twist
tests demonstrated higher sensitivity compared with the
traditional FADIR/impingement test in the hands of a single
orthopaedic surgeon specializing in hip pathology.

We propose that the Arlington test provides a more com-
prehensive examination than the traditional FADIR/
impingement test by providing a greater range of motion
and loading of the labrum. In the FADIR/impingement
test, the examiner seeks to elicit symptoms by placing
the hip into a single position of FADIR, while the Arlington
test ranges the flexed hip from an externally rotated and
abducted position to an endpoint in the more traditional
internally rotated and adducted position while providing
dynamic micromotion throughout the range. The tradi-
tional FADIR/impingement test places strain very specifi-
cally at the anterolateral aspect of the labrum.®
Previous biomechanical studies support using this full
range of motion as abduction and external rotation place
higher strains in the posterior aspect of the labrum and
slightly different anterior aspects than the impingement
test.’®23 A flexion-abduction-external rotation test has
been described previously as a relatively sensitive test for
the detection of general intra-articular pathology and FAI,
although only 1 study looked specifically at its role in detect-
ing labral tears, with a smaller sample showing 81% sensi-
tivity. 222930 A small study of 22 patients described an
“impingement provocation test” that, similar to the Arling-
ton test in this study, takes the hip through a range of posi-
tions and showed similarly high sensitivity.2’ Ultimately,
this large study demonstrates the Arlington test to be
a very sensitive clinical examination supported by a strong
foundation in hip labral biomechanics.

While proving to be a less sensitive test than the Arling-
ton test, the results of this study suggest that the twist test
is relatively specific for the detection of labral tears. Calcu-
lating specificity for clinical tests in the diagnosis of hip
labral tears has long been a problem, as labral tears are
highly prevalent in the selected populations undergoing
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MRA or surgery, ultimately leading to very few true-
negative or false-positive results. A large majority of the
previous studies either did not calculate specificity or
acknowledged the limitation of the calcula-
tion.5814:16:19.28.29 1 patient sample included a larger
number with negative MRA for which to calculate specific-
ity compared with previous studies, although with only 18
such patients, we acknowledge that our study is not
immune to this problem. The idea that a functional weight-
bearing test will have high specificity is not unique to the
hip, as the Thessaly test has been shown to have reason-
ably high specificity in detecting meniscal tears in the
knee.’® To our knowledge, only 1 other weightbearing
test has been described for diagnosing hip labral tears,
the maximal squat test, which reported limited sensitivity
and specificity.® Finally, this relatively simple test does not
require the presence of a skilled examiner, making it par-
ticularly useful in the current state of health care in which
telemedicine is becoming increasingly necessary.

Interestingly, combining the Arlington and twist tests
did not substantially improve diagnostic accuracy. Instead,
the combination in parallel reflected the sensitivity of the
Arlington test, while the series combination represented
the twist test’s specificity. An overview of the data demon-
strates that of those with MRA-confirmed labral tears, only
a few patients tested positive on the twist test while testing
negative on Arlington. Similarly, of those without a labral
tear on MRA, no patient tested negative on the Arlington
test while testing positive on the twist test. This reflects
the seemingly complementary nature of these 2 tests. Ulti-
mately, as with any diagnostic test, the clinician must
determine whether a more specific or sensitive test or com-
bination of tests is more desirable based on their popula-
tion and a patient-by-patient basis. It may be noted that
the PPVs for all the tests are very high, while the NPVs
are all relatively low. This is explained by the overall
high prevalence of labral tears in the population studied,
with 93.6% of the sample found to have tears on MRA.

As there are multiple pathologies that can cause hip
symptoms and may ultimately present concomitantly with
FAI and labral tears, we assessed the sensitivity and speci-
ficity of the 3 tests in the presence and absence of these.
About 20% of the patients were found to have concomitant
pathology, and there were no significant differences in the
tests’ performances in these patients, supporting their diag-
nostic value in the patient with general hip symptoms.

We do acknowledge that the FADIR/impingement test
in our study demonstrated a relatively low sensitivity com-
pared with previous literature. This cannot be attributed
to an inexperienced examiner, as all the physical examina-
tions recorded in our study were performed by an experi-
enced, sports medicine—trained orthopaedic surgeon
specializing in hip pathology. While a majority of previous
studies cite a higher sensitivity, there is significant vari-
ability, with some studies reporting sensitivities similar
to those found in the present study.®'%!%1%2® This vari-
ability and disagreement between surgeons has been dem-
onstrated in a previous study demonstrating low
interobserver agreement in hip clinical examination.?!
Furthermore, many of the studies demonstrating high
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sensitivities either only include patients with positive
impingement tests, analyze the diagnostic accuracy of an
imaging study rather than the clinical examination itself,
or look at a population with a higher pretest probability
than that of our population (ie, all patients underwent, or
were at least offered, surgery) 2816:17:19.28.2931 A]| thege
may potentially inflate the reported sensitivity. This is
not to say that the FADIR/impingement test is not useful,
but rather that incorporating these tests alongside the tra-
ditional FADIR/impingement test will provide more data
points on which the clinician may base decision making.

As referenced previously, one limitation of this study is
the relatively small percentage of the patients studied with
MRA negative for labral tear. This issue plagues the previ-
ous literature on hip labral tear clinical examinations, and
the present study includes a higher total number of patients
with confirmed negative findings relative to those previous
studies. Nevertheless, evaluation of the specificity of the tests
presented remains limited, as evidenced by the associated
broad confidence intervals. The inclusion of more patients
with MRA negative for labral tears would be required to bet-
ter assess this; however, this is difficult practically, as it is
unethical to perform an invasive diagnostic test on patients
with low suspicion for labral tear. Along these lines, it should
be noted that the diagnostic accuracy of the reported tests in
this study was calculated in a population with a high clinical
suspicion for labral tear and may not be applicable to the
patient with a lower initial clinical suspicion, that is, patients
evaluated by a general practitioner.

The results in this study are based on physical examina-
tions performed by a single surgeon who was one of the
developers of the tests, limiting generalizability to other
providers. These issues are seen throughout the literature
on clinical hip examination. Ultimately, future studies,
including larger patient samples with a varied pool of
examiners, would help address these limitations and vali-
date these tests.

We acknowledge a limitation in reporting the specific
location of labral tears in this study. Because of the retro-
spective chart review nature of the study, extensive review
only confirmed radiologist and surgeon notation of location
in about half of the patients. With that being said, a major-
ity of these patients were noted to have anterosuperior
tears, consistent with previous literature.'”?® Further-
more, a comparison of the sensitivity of each test between
the group with anterosuperior tears and those with less
common tear patterns did not show any significant differ-
ences. However, the relatively small sample size limits
these analyses to the group with less common tears. While
the results do not suggest that these tests perform differ-
ently based on the location of the tear, this interaction
should be studied further, as each test theoretically prefer-
entially loads different regions of the labrum.®23

It should be noted that the ability of these tests to dis-
tinguish between FAI and labral tears was not assessed.
Labral tears are strongly associated with underlying FAI,
and it is commonly believed that impingement causes
many labral tears.®3? Viewing labral tears as a part of
the FAI spectrum of disease, it seems unlikely that clinical
examination would be able to clearly distinguish between
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the 2. Furthermore, as both pathologies are usually
addressed concomitantly with hip arthroscopy, there is
questionable clinical utility in distinguishing between
them on examination.

Finally, while this paper focuses on the most commonly
used FADIR/impingement test, there are multiple other
clinical tests that have been studied for the diagnosis of
hip labral tears. These include the flexion-abduction-exter-
nal rotation test, the Fitzgerald test, and the flexion-
adduction-axial compression test, among others.1%2228-30
Although we did not show improved sensitivity or specific-
ity with the combination of tests in this study, each test
serves as another data point upon which the clinician
may base their decision making. Future work to further
investigate the diagnostic accuracy of these other tests
and their combination alongside the tests in this study
will be useful in further refining the optimal clinical exam-
ination for diagnosing hip labral tears.

The importance of clinical examination in diagnosing
and managing hip labral tears cannot be overstated. While
MRA is very sensitive at detecting labral tears, the high
rate of asymptomatic labral tears is well-docu-
mented.® %2527 There are also many other hip pain gener-
ators outside of the labrum that may complicate diagnosis,
as best outlined by Dr. Bryan Kelly’s layer concept.!! MRA
results must be interpreted in the context of the clinical
examination to accurately identify patients who may bene-
fit from intervention directed at labral pathology. Further-
more, the clinical examination should precede any
advanced imaging, as MRA is expensive and invasive and
should be reserved only for those with high clinical suspi-
cion based on the examination.

CONCLUSION

This study reports the diagnostic accuracy of 2 novel clinical
tests for hip labral tears in a large sample of patients. The
Arlington test is based on sound biomechanical principles
and demonstrates a very high clinical sensitivity in detecting
hip labral tears. While limited by a high prevalence of labral
tears in those indicated for MRA, the twist test in this study
demonstrates promising specificity when a paucity of data
exists. These tests can serve as complements to the tradi-
tional FADIR/impingement tests to guide the appropriate
use and interpretation of advanced imaging, ultimately pro-
viding more sound indications for surgical management.

A Video Supplement for this article is available online.
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