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Hip injuries comprise 5–9% of all in-
juries sustained by high school 
athletes1. Hip and groin pain are 

common reasons for people to seek phys-
ical therapy treatment. However, differ-
ential diagnosis for these symptoms is 
complex (Table 1). Injuries to the labrum 
of the hip constitute one of the possible 
reasons for hip and groin pain. Narvani 
et al2 reported that 22% of athletes with 
groin pain were diagnosed with a labral 

tear. McCarthy et al3 found that 55% of 
their patients with mechanical hip pain 
had a labral tear. Without premortem in-
formation available allowing for correla-
tion with symptom status, these same 
authors also harvested 54 cadaveric ace-
tabula and found that 52% of these had 
labral lesions3. Santori and Villar4 re-
ported on 412 arthroscopic surgeries for 
disabling hip pain of >6 months dura-
tion: 76 patients (18%) had acetabular 

labral tears. With the advent of ar-
throscopic surgery as an accurate means 
of diagnosis, hip labral injuries have be-
come of growing interest to the medical 
profession.

However, clinical diagnosis of pa-
tients with hip labral lesions is difficult. 
For one, demographics for patients with 
labral injuries are highly variable: Ages re-
ported in the literature ranged from 8 to 
72, although most patients were in the 
fourth decade of life2,4-22.  Labral lesions 
may be more common in women. When 
we combined all studies reviewed in this 
paper, 60% of patients were women. A 
higher activity level as found in runners, 
professional athletes, and those attending 
the gym 3 times a week has been suggested 
as a risk factor2,11. In addition, the major-
ity of patients with labral pathology do 
not recall the mechanism of injury that 
led to their symptoms. Santori and Villar4 
collected data on etiology from 58 of their 
76 patients with acetabular labral tears: 
29.3% were of unknown etiology, trau-
matic injury occurred in 25.9%, and in 
44.8% the labral lesions were likely degen-
erative in nature. When patients do recall 
the mechanism of injury, this may include 
hyperabduction, twisting, falling, or run-
ning, or it may be related to a motor vehi-
cle accident, sports, work, or a direct blow. 
Other external risk factors noted in the 
literature include repetitive micro-
trauma; sports activities that require fre-
quent hip external rotation such as soccer, 
golf, hockey, karate, and ballet; running; 
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hyperextension with or without external 
rotation; and dislocation23,24. 

There are also internal risk factors; 
anatomical variations associated with 
labral lesions are mentioned in the lit-
erature (Table 2). Wenger et al25 noted 
structural abnormalities in 31 patients 
with labral tears including acetabular 
retroversion, coxa valga, abnormal Ton-
nis26 angle, small femoral head-neck off-
set, and incongruent hips.  Peelle et al27 
compared radiographs of 78 patients 
with labral tears confirmed on arthros-
copy to those of 22 subjects without hip 
dysfunction. Of the patients with labral 
tears, 49% had an osseous abnormality 
including a lateral center-edge angle 

<25o, head-neck offset <9 mm, offset ra-
tio <0.17, acetabular retroversion, femo-
ral anteversion, an aspherical femoral 
head, and a Tonnis osteoarthritis grade 
(Table 326) of 1 and 2. Patients with labral 
tears demonstrated significantly smaller 
lateral center-edge angles (P=0.008), 
larger Tonnis angles (P=0.02), and a 
greater probability of acetabular dyspla-
sia (P=0.001) than controls27. Ito et al28 
compared 24 patients to 24 control 
subjects and found that patients had 
significantly less femoral anteversion 
(P<0.001); they also noted a significant 
between-group difference for head-neck 
offset (P<0.002). Siebenrock et al29 also 
found patients to have a significantly dif-

Table 1.  Differential diagnosis: Causes of hip and groin pain.

Childhood disorders	 Infectious conditions

•	 Congenital dysplasia	 •	 Septic arthritis
•	 Legg-Calve-Perthes disease	 •	 Osteomyelitis
•	 Slipped capital femoral epiphysis (SCFE)	 •	 Psoas abscess
				    •	 Hip pyarthrosis
				    •	 Urinary tract infection

Traumatic conditions	 Inflammatory conditions

•	 Subluxation/Dislocation	 •	 Rheumatoid arthritis
•	 Fractures of the femoral head	 •	 Juvenile arthritis
•	 Stress fractures	 •	 Ankylosing spondylitis
•	 Loose bodies	 •	 Bursitis
•	 Acetabular labral tears	 •	 Tendonitis
•	 Contusions	 •	 Pelvic inflammatory disease
•	 Femoral or inguinal hernia	 •	 Prostatitis
•	 Athletic pubalgia	 •	 Crohn’s disease
				    •	 Psoriasis
				    •	 Reiter’s syndrome
				    •	 Systemic Lupus Erythematosus

Degenerative joint disease	 Neurologic conditions

•	 Osteoarthritis	 •	 Radiculopathy
•	 Osteolysis		 •	 Local nerve entrapment (ilioinguinal,  
					     genitofemoral, or lateral femoral  
					     cutaneous)

Vascular conditions	 Metabolic conditions

•	 Osteonecrosis/avascular necrosis	 •	 Gout
				    •	 Metabolic bone disease

Neoplasms	 Other causes

				    •	 Referred pain
				    •	 Corticosteriod use
				    •	 Alcoholism
				    •	 Psychosocial
				    •	 Gynecologic

ferent head-neck offset when compared 
to a control group (P=0.01–0.04). Kas-
sarjian et al14 studied 42 hips with an 
antero-superior labral tear: 93% had an 
abnormal head-neck offset with a mean 
angle of 69.7o; abnormal was defined as 
>55o. Acetabular retroversion, femoral 
anteversion, and abnormal head-neck 
offset all increase the chance of labral 
impingement against the acetabular rim, 
especially with active hip flexion with or 
without internal rotation. Two different 
joint morphologies have been proposed 
as a cause for femoro-acetabular im-
pingement that may lead to labral fail-
ure30. A larger femoral head may lead to 
“cam” impingement whereby the head 
prematurely impacts the antero-supe-
rior aspect of the acetabular rim during 
active hip motions causing acetabular 
cartilage and labral damage. “Pincer” 
impingement occurs when a normal 
femoral head is paired with an abnormal 
acetabulum (e.g., coxa profunda or ace-
tabular retroversion). This type initially 
affects only the labrum. Further internal 
risk factors mentioned in the literature 
include pelvic instability and degenera-
tion, Legg-Calve Perthes disease, slipped 
capital femoral epiphysis, and a shallow 
tapering between the femoral head and 
neck; one study also reported osteone-
crosis as a risk factor7,31,32.

The most common symptom in pa-
tients with labral pathology is anterior 
inguinal pain, whereas anterior thigh 
pain, lateral thigh pain, and buttock pain 
are less prevalent. Burnett et al7 found 
that 92% of their patients with labral 
tears complained of anterior groin pain. 
Keeney et al15 reported 97 of 102 patients 
with groin pain and Fitzgerald10 also 
noted anterior groin pain in 48 patients 
with confirmed labral tears. Pain level 
has been recorded as moderate to severe 
and pain has limited the patient’s activi-
ties. Walking, climbing stairs, running, 
and twisting motions at the hip have 
been reported as aggravating factors. 
Two studies also noted that patients had 
pain at night. Ito et al28 found night pain 
in 14 of 25 patients and Burnett et al7 
reported 71% of their patients had night 
pain.

Labral lesions may also cause me-
chanical symptoms. Burnett et al7 re-
ported 89% of patients with labral tears 
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also mentioned a history of a limp. 
Fitzgerald10 reported 5 of 55 patients had 
a limp and Keeney et al15 noted that 39 
of 102 subjects mentioned a limp. Some 
but not all patients with labral pathology 
have reported clicking, catching, or 
locking of the hip with motion. McCar-
thy et al20 found that 67% of subjects 
complained of clicking or locking with 
hip motion. Of their subjects, 72% had 

labral tears. However, the authors did 
not state whether those with clicking in-
deed had a labral tear. Narvani et al2 re-
ported that 4 of 4 patients with labral 
tears noted clicking, but that 2 patients 
without labral tears also mentioned 
clicking. Leunig et al19 reported that 6 of 
23 patients with labral tears had locking 
symptoms. Keeney et al15 found locking 
or catching in >50% of their patients, 

and Farjo9 reported that 18 of 28 patients 
who were found to have labral tears 
upon arthroscopy had mechanical 
symptoms. Fitzgerald10 reported that 34 
of 64 patients had a click associated with 
hip pain and were also positive for labral 
tears. 

In summary, data on prevalence of 
hip labral lesions provided in the litera-
ture are highly variable and likely de-

Table 2.  Definitions of anatomical variations associated with labral lesions.

Anatomical Variations	 Description	 Values

Retroverted acetabulum	 An acetabulum that is orientated in a more posterior 	 >15 degrees = abnormal 
	 position in reference to the sagittal plane	

Tonnis angle (acetabular 	 A line parallel to the sourcil to a horizontal line	 >10 degrees = abnormal 
index of weight-bearing surface)*	 through the center of the femoral head	

Head-neck offset	 Comparison of the radius of the femoral head 	 <7.2mm = abnormal  
	 and the radius of the femoral neck	 11.5mm = normal

Coxa profunda and Protrusion acetabuli	 An increase in the depth of the acetabulum	 15–27mm = normal

Head-neck shaft angle	 Angle between one line bisecting the longitudinal 	 126–139 degrees = normal 
	 axis of the femur and one line bisecting the 	 Coxa vara<126 
	 longitudinal axis of the femoral neck	 Coxa valga>139

Aspherical head	 A flattening of the femoral head and increased 	 Anterolateral prominence at 
	 radius of the anterior portion of the head 	 head-neck junction 
	 of the femur

Lateral center-edge angle (Wiberg)*	 Line through the center of the femoral head to 	 < 20-25 degrees = abnormal 
	 lateral edge of the acetabulum, and vertical line  
	 through the center of the femoral head	

Anterior center edge angle*	 Vertical line extending superiorly from the 	 <20 degrees = abnormal 
	 center of femoral head to a line formed by the  
	 tangent to the anterior-most portion  
	 of the acetabulum	

Femoral anteversion	 Angle between the transverse axis of the knee 	 15–20 degrees = normal 
	 joint and the transverse axis of both femoral  
	 condyles

Offset ratio	 Ratio of head-neck offset distance in relation to 	 <0.27 = abnormal 
	 the diameter of the femoral head	

*Used to determine acetabular dysplasia.

Table 3.  Tonnis osteoarthritis grades.

Grade	 Symptoms

Grade 0	 No signs of osteoarthritis

Grade 1	 Slight narrowing of the joint space. Slight sclerosis of femoral head or acetabulum and slight lipping at the joint margin.

Grade 2	 Small cysts, less than 50% joint-space narrowing, moderate loss of femoral head sphericity. 

Grade 3	 Large cysts, severe narrowing or no joint space, severe deformity of the femoral head and avascular necrosis. 
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pend strongly on the population stud-
ied. Exact data on the prevalence of the 
internal and external risk factors noted 
are absent as are hard data for correla-
tion with labral lesions, thereby making 
it difficult to gauge the diagnostic utility. 
The mechanism of injury is often un-
known or not specific to labral lesions. 
Internal risk factors may remain hidden 
to physical therapists, because in most 
jurisdictions ordering imaging tests is 
not within the scope of practice. Ante-
rior inguinal pain seems highly sensitive 
for the diagnosis of patients with labral 
lesions but can hardly be considered 
specific. Data on other pain-related and 
mechanical symptoms clearly have little 
diagnostic utility, making these data col-
lected during the patient history almost 
irrelevant to diagnosis. However, inac-
curate diagnosis may result in prolonged 
rehabilitation and associated cost. Clini-
cal tests capable of ruling out labral le-
sions with sufficient diagnostic confi-
dence would prevent unnecessary 
arthroscopic surgery that is currently 
required for accurate diagnosis. Physical 
therapists, especially in a direct access 
role, are uniquely positioned in the 
health care system to clinically rule in or 
rule out a diagnosis of hip labral lesions 
and to facilitate appropriate manage-
ment but due to scope of practice legisla-
tion, they are limited to history and 
physical examination in the diagnostic 
process. Therefore, the goal of this paper 
is to determine a diagnostic physical ex-
amination test or test cluster based on 
current best evidence for the diagnosis 
of hip labral lesions.

Methods and Materials

To establish current best evidence with 
regard to the physical diagnosis of hip 
labral lesions, we performed a literature 
search. Databases used for this search 
included Medline, CINAHL, the Co-
chrane Libraries, and LIRN. Search 
terms included hip labrum, acetabular 
labrum, hip labral lesions, hip labral 
tears, hip limbus, acetabular labral func-
tion, hip labrum function, hip labral 
function, acetabular labrum function, ac-
etabular labral tears, acetabular labral 
lesions, hip labrum tears, acetabulum la-
brum tears, acetabulum limbus, and ac-

etabular limbus. All searches were 
matched against the first search using 
hip labrum as the search phrase.

We restricted our search to the pe-
riod from January 1990 to March 2007, 
mainly because a preliminary search did 
not result in any papers on this topic 
published prior to 1990. Our literature 
search was further restricted to articles 
written in English. Our intent was to 
find quantitative research on diagnostic 
utility of physical examination tests for 
labral lesions of the hip, where these 
tests were compared to a gold standard 
or reference test of imaging or arthros-
copy. The literature search results are 
summarized in Table 4.

To provide a quantitative measure 
of diagnostic accuracy, we have pro-
vided the statistical measures of accu-
racy, sensitivity, specificity, positive and 
negative predictive values, and positive 
and negative likelihood ratios. Where 
the authors did not include these statis-
tical measures, we have calculated these 
statistics; definitions and calculation of 
the relevant statistics are provided in 
Table 533.

Flawed studies and the resulting bi-
ased diagnostic utility statistics can lead 
a clinician to misdiagnosis and inappro-
priate management decisions. This re-
view is a systematic review in that it uses 
the Standards for Reporting of Diagnos-
tic Accuracy (STARD) tool for method-
ological quality assessment of the stud-
ies retrieved and it takes these STARD 
scores into account when providing a 
current best-evidence summary. De-
signed originally as a prospective tool to 
improve the methodological quality of 
diagnostic utility studies, the STARD 
tool34 contains 25 items that can also be 
used retrospectively as a checklist to 
evaluate methodological quality. How-
ever, with no established cut-off values 
and no research into the reliability of 
this tool, we acknowledge that the meth-
odological quality assessment it provides 
is qualitative at best. Therefore, in addi-
tion to STARD scores, we provide a nar-
rative discussion of the biases in the di-
agnostic utility studies retrieved to allow 
for a current best-evidence synthesis 
taking into account also potential meth-
odological flaws not addressed or insuf-
ficiently addressed in the STARD tool.

Results

Table 4 contains all data on the literature 
search results for the various search 
terms used in the five databases selected. 
The search strategy retrieved 16 articles 
that met our inclusion criteria. These 16 
articles provided research on the diag-
nostic utility of 9 different physical ex-
amination tests for hip labral lesions. 
Statistical measures related to diagnostic 
utility for these tests have been summa-
rized in Table 6. Table 7 contains the 
STARD scores for the 16 studies re-
trieved.

Flexion-Adduction-Internal  
Rotation Test (Impingement Test)

Seven studies have reported on the im-
pingement test or sign5-7,13-15,18. The 
premise for this test is that with flexion 
and adduction of the hip, the femoral 
head comes in close approximation with 
the acetabular rim. Internally rotating 
the hip then places a shearing force on 
the labrum (Figure 1). Pain in the groin 
area is considered indicative of labral 
pathology, including degeneration, fray-
ing, or tearing.

Burnett et al7 described the im-
pingement test with the patient supine 
and the examiner passively flexing the 
hip to 90°, adducting and then internally 
rotating the hip. Pain in the groin region 
was considered a positive test. One med-
ical physician examined and performed 
surgery on all subjects. This study was 
retrospective: All 66 subjects had ar-
throscopically confirmed labral tears. 
The study was performed in an ortho-
paedic surgery setting, and the gold 
standard test used in this study was ar-
throscopic surgery. Of 66 patients, 63 
(95.5%) were positive on the impinge-
ment test.

Keeney et al15 did not specifically 
describe but only referenced the im-
pingement test. The study did not pro-
vide operational definitions of a positive 
or negative test finding. Information on 
raters was absent. Subjects included in 
this retrospective study were 101 con-
secutive patients (102 hips) with persis-
tent inguinal pain, positive impingement 
test, minimal degeneration on radio-
graphs, and a negative examination for 
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Table 5.  Definition and calculation of statistical measures used to express diagnostic test utility.

Statistical measure	 Definition	 Calculation

Accuracy	 The proportion of people who were correctly identified as either having 	 (TP + TN) / (TP + 
	 or not having the disease or dysfunction	 FP + FN + TN)

Sensitivity	 The proportion of people who have the disease or dysfunction 	 TP / (TP + FN) 
	 who test positive

Specificity	 The proportion of people who do not have the disease or dysfunction who 	 TN / (FP + TN) 
	 test negative

Positive predictive value	 The proportion of people who test positive and who have the disease 	 TP / (TP + FP) 
	 or dysfunction

Negative predictive value	 The proportion of people who test negative and who do not have the disease 	 TN / (FN + TN) 
	 or dysfunction

Positive likelihood ratio	 How likely a positive test result is in people who have the disease 	 Sensitivity/(1-specificity) 
	 or dysfunction as compared to how likely it is in those who do not have the  
	 disease or dysfunction

Negative likelihood ratio	 How likely a negative test result is in people who have the disease or 	 (1-sensitivity)/specificity 
	 dysfunction as compared to how likely it is in those who do not have the  
	 disease or dysfunction

TP = true positive; TN = true negative; FP = false positive; FN = false negative

Table 6.  Diagnostic utility data hip labral lesion tests studied.

				    Positive 	 Negative		   
				    Predictive 	 Predictive	 Positive	 Negative 
				    Value 	 Value 	 Likelihood	 Likelihood 
	 Accuracy	 Sensitivity	 Specificity	 (PPV)	 (NPV)	 Ratio	 Ratio

Flexion-Adduction  
Internal Rotation  
Test

Burnett et al7	 0.95 (63/66)	 0.95 (63/66)	 NC	 1.00 (63/63)	 0 (0/3)	 NC	 NC

Keeney et al15	 0.91 (93/102)	 1.00 (93/93)	 0 (0/9)	 0.91 (93/102)	 NC	 1.00	 NC

Beck et al6	 1.00 (19/19)	 1.00 (19/19)	 NC	 1.00 (19/19)	 NC	 NC	 NC

Ito et al13	 0.96 (24/25)	 0.96 (24/25)	 NC	 1.00 (24/24)	 0 (0/1)	 NC	 NC

Kassarjian et al14	 1.00 (42/42)	 1.00 (42/42)	 NC	 1.00 (42/42)	 NC	 NC	 NC

Beaule et al5	 0.97 (35/36)	 1.00 (35/35)	 0 (0/1)	 0.97 (35/36)	 NC	 1.00	 NC

Leunig et al18	 0.64 (18/28)	 1.00 (18/18)	 0 (0/10)	 0.64 (18/28)	 NC	 1.00	 NC

Impingement  
Provocation Test

Leunig et al19	 0.82 (18/22)	 1.00 (18/18)	 0 (0/4)	 0.82 (18/22)	 NC	 1.00	 NC

Flexion-Internal  
Rotation  Test

Santori & Villar4	 1.00 (76/76)	 1.00 (76/76)	 NC	 1.00 (76/76)	 NC	 NC	 NC

Chan et al8

1. Gold standard 	 0.83 (25/30)	 1.00 (25/25)	 0 (0/5)	 0.83 (25/30)	 NC	 1.00	 NC 
test MRA
						      	 (continued)
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tendon pathology. The study was per-
formed in a surgical orthopaedic setting 
with a gold standard test of arthroscopy. 
Of 102 hips positive with impingement 
testing, 93 had labral tears on arthros-
copy. 

Beck et al6 studied the impingement 
sign but again only referenced the test de-
scription. They did not provide an opera-
tional definition of a positive or negative 

test and also did not report who per-
formed the clinical testing. Subjects in-
volved in this retrospective study were 
those with a diagnosis of femoro-acetab-
ular impingement confirmed by MRA 
(described as an abnormality of the ace-
tabulum or femur and their biomechani-
cal relationship), who underwent surgical 
dislocation of the hip. The study was per-
formed in an orthopaedic surgical setting. 

The gold standard test was surgical find-
ings. Of 19 subjects, all had positive im-
pingement testing and all 19 also had in-
tra-operatively confirmed labral lesions. 

Ito et al13 described the impingement 
test as hip internal rotation followed by 
passive flexion to 90° and adduction. A 
positive test was indicated by sharp groin 
pain, rated by a medical physician. Sub-
jects included in this retrospective study 

Table 6.  (Continued)

				    Positive 	 Negative		   
				    Predictive 	 Predictive	 Positive	 Negative 
				    Value 	 Value 	 Likelihood	 Likelihood 
	 Accuracy	 Sensitivity	 Specificity	 (PPV)	 (NPV)	 Ratio	 Ratio

2. Gold standard 	 0.94 (16/17)	 1.00 (16/16)	 0 (0/1)	 0.94 (16/17)	 NC	 1.00	 NC 
test arthroscopy

Petersilge et al21	 0.9 (9/10)	 1.00 (9/9)	 0 (0/1)	 0.9 (9/10)	 NC	 1.00	 NC

Hase & Ueo12	 0.70 (7/10)	 1.00 (7/7)	 0 (0/3)	 0.70 (7/10)	 NC	 1.00	 NC

Flexion,  
Adduction,  
Axial  
Compression

Hase & Ueo12	 1.00 (10/10)	 1.00 (10/10)	 NC	 1.00 (10/10)	 NC	 NC	 NC

Palpation-  
Posterior to  
Greater  
Trochanter

Hase & Ueo12	 0.8 (8/10)	 0.8 (8/10)	 NC	 1.00 (8/8)	 0 (0/2)	 NC	 NC

Flexion, Internal  
Rotation, Axial  
Compression 

Narvani et al2	 0.5 (9/18)	 0.75 (3/4)	 0.43 (6/14)	 0.27 (3/11)	 0.86 (6/7)	 1.32	 0.58

Thomas Test

Narvani et al2	 ID	 0.25	 ID	 ID	 ID	 ID	 ID

MFIR

Suenaga et al22	 0.38 (23/60)	 0.38 (23/60)	 NC	 1.00 (23/23)	 0 (0/37)	 NC	 NC

Guanche &Sikka11	 1.00 (8/8)	 1.00 (8/8)	 NC	 1.00 (8/8)	 NC	 NC	 NC

MFER

Suenaga et al22	 0.27 (16/60)	 0.38 (23/60)	 NC	 1.00 (16/16)	 0 (0/44)	 NC	 NC

Fitzgerald Test

Fitzgerald10	 0.96 (54/56)	 1.00 (54/54)	 NC	 1.00 (54/54)	 0 (0/2)	 NC	 NC

NC=not calculated; MFIR=maximal flexion-internal rotation; MFER=maximal flexion-external rotation; ID=insufficient data.
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were surgical patients with femoro-ace-
tabular impingement, limited range of 
motion, and, in most cases, a positive 
impingement test. This study was per-
formed in an orthopaedic surgical set-
ting and the gold standard test used was 
surgical findings. Of 25 subjects, 24 had 
positive impingement testing; 25 had 
labral damage confirmed intra-opera-
tively, 17 of which were specifically 
noted to be labral tears.  

Kassarjian et al14 studied a flexion, 
adduction, and internal rotation test. 
Operational definition of a positive test 
finding was pain unspecified as to loca-
tion and limited range of motion. Infor-
mation on raters was absent. Subjects 
(42 hips) in this retrospective study were 
patients with MRA-confirmed femoro-
acetabular impingement. The study was 
performed in a hospital setting and the 
gold standard test used was MRA. The 

impingement test was positive in all hips 
studied. All hips had antero-superior 
labral tears on MRA. Although not used 
in our calculation of diagnostic utility 
statistics, of interest is that 11 of the sub-
jects had surgery and that all 11 had con-
firmed labral tears.

Beaule et al5 reported on the im-
pingement sign referencing but not pro-
viding a description of this test. Al-
though pain was considered a positive 
response, a clear operational definition 
of a positive test or the location of pain 
was not provided. Information on raters 
was absent. Subjects included in this 
prospective study were 30 consecutive 
patients. In these 30 patients, 36 painful 
non-dysplastic hips were evaluated. The 
study setting was not mentioned. The 
gold standard tests were MRA and, for 
some patients, surgical findings. Of 36 
hips with a positive impingement test, 

35 had labral tears confirmed with MRA; 
21 patients had surgery, which con-
firmed all labral tears5. We calculated 
diagnostic utility statistics using MRA 
as the reference test.

Leunig et al18 reported on the im-
pingement test. The test was described as 
first internally rotating the hip with the 
patient supine, next passively flexing the 
hip to 90°, and then adding adduction. 
A sharp groin pain indicated a positive 
test. Information on raters was absent. 
Subjects included in this prospective 
study were patients with developmental 
dysplasia (n=14) of the hip and femoro-
acetabular impingement (n=14). The 
study was performed in a clinical ortho-
paedic setting. Reference testing used 
was MRA. All subjects in both groups 
had positive impingement testing, and 9 
patients in each group presented with 
labral tears confirmed by MRA.

Table 7.  STARD scores retrieved studies.

1	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0
2	 1	 1	 1	 1	 1	 0	 1	 1	 1	 1	 1	 0	 0	 1	 1	 1
3	 1	 0	 1	 0	 0	 0	 0	 0	 0	 0	 1	 0	 1	 1	 1	 0
4	 1	 0	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1
5	 1	 0	 1	 1	 0	 0	 0	 0	 0	 0	 1	 0	 1	 1	 1	 1
6	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1
7	 1	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 0	 1	 0	 1
8	 1	 0	 0	 1	 0	 0	 1	 1	 0	 1	 1	 0	 0	 1	 0	 1
9	 1	 0	 0	 0	 1	 0	 0	 1	 0	 0	 1	 0	 0	 1	 0	 1
10	 1	 0	 0	 0	 0	 0	 1	 0	 0	 0	 1	 0	 0	 1	 0	 1
11	 0	 0	 0	 1	 1	 0	 1	 0	 0	 0	 1	 0	 0	 1	 0	 1
12	 1	 1	 0	 1	 1	 0	 0	 1	 1	 1	 1	 0	 0	 0	 0	 0
13	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA
14	 0	 0	 1	 1	 0	 0	 1	 1	 1	 0	 1	 1	 1	 1	 1	 1
15	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1
16	 0	 1	 1	 1	 0	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1
17	 0	 1	 0	 0	 1	 0	 0	 0	 0	 0	 0	 1	 0	 1	 1	 0
18	 1	 1	 0	 0	 1	 0	 0	 1	 1	 1	 0	 0	 0	 0	 0	 1
19	 0	 1	 0	 0	 1	 1	 0	 1	 1	 1	 0	 0	 0	 0	 0	 1
20	 0	 1	 1	 1	 0	 1	 0	 0	 0	 1	 NA	 1	 1	 NA	 0	 0
21	 1	 1	 0	 1	 1	 0	 0	 0	 1	 1	 1	 0	 0	 0	 0	 0
22	 NA	 NA	 0	 1	 0	 0	 0	 NA	 NA	 0	 NA	 NA	 1	 NA	 NA	 1
23	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 1	 NA	 NA	 NA	 NA	 NA
24	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA	 NA
25	 1	 0	 1	 0	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 0	 1
TOTAL	 14/21	 10/21	 10/22	 13/22	 12/22	 7/22	 10/22	 11/21	 11/21	 12/22	 16/21	 8/21	 10/22	 15/20	 9/21	 16/22

NA=not appropriate
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Impingement Provocation Test

Whereas the impingement test would 
seem tailored to provocation of the an-
tero-superior labrum, Leunig et al19 de-
scribed and studied a test with proposed 
specific effects on the anterior or poste-
rior parts of the hip labrum. These au-
thors reported on the impingement 
provocation test described as flexion, 
adduction, and internal rotation for the 
antero-superior acetabular rim and hy-
perextension, abduction, and external 
rotation for the postero-inferior rim 
(Figure 2). Discomfort and apprehen-
sion were mentioned as a positive test, 
but the authors did not specifically de-
fine a positive test or location of discom-
fort. Information on raters was absent. 
Subjects included 22 patients with ace-
tabular rim syndrome, characterized by 
acetabular impingement and groin pain; 
all subjects had intermittent groin pain, 
full range of motion, and positive im-
pingement testing. The setting for this 
prospective study was not mentioned. 
Gold standard testing was by way of sur-
gical findings. Of 22 subjects, 18 had 
labral tears or degeneration or both as 
confirmed intra-operatively. 

Flexion-Internal Rotation Test 

Some authors have studied a modified 
form of the impingement test performed 
with the patient supine, hips flexed to 
90°, and then internally rotated. Unlike 

the impingement test, this modified test 
has no adduction component (Figure 3). 
As with the impingement test discussed 
above, pain in the groin with this test has 
generally been considered indicative of 
labral degeneration, fraying, or tearing. 

Santori and Villar4 studied a test 
consisting of 90° flexion and internal ro-
tation. Pain and normal range of motion 
were considered a positive test indica-
tive of a labral tear. Information on rat-
ers was absent. Subjects in this retro-
spective study were patients with 
disabling hip symptoms for greater than 
six months and surgically confirmed 
labral lesions; hence, gold standard test-
ing used was arthroscopy. All 76 patients 
in their study with surgically detected 
labral tears had a positive clinical test. 

Chan et al8 prospectively studied 
the same test. A positive test was defined 
as pain reproduction with normal range 
of motion. The authors did not describe 
location of pain, and information on rat-
ers was absent. Subjects were patients 
suspected of labral tears and the study 
was performed in a hospital setting. The 
clinical test was positive in all 30 sub-
jects; MRA used as gold standard testing 
revealed 25 labral tears. Of the 25 pa-
tients with MRA evidence of labral tears, 
17 had arthroscopic surgery and in 16 of 
those, arthroscopy as a gold standard 
test revealed labral tears. Using two gold 
standard tests yielded two different sets 
of diagnostic utility statistics, both pro-
vided in Table 6. 

Petersilge et al21 also studied the 
same test. Pain reproduction was con-
sidered a positive test, but again location 
of the pain was not mentioned. Informa-
tion on raters was absent. Subjects in-
cluded in this retrospective study were 
those with hip pain and with MRA and 
surgical confirmation of labral pathol-
ogy. Gold standard testing was surgical 
findings, consisting of arthroscopy in 7 
patients and arthrotomy in 3 patients. 
The authors reported positive findings 
in 9 subjects that included 7 labral tears, 
1 avulsion, and l degenerated labrum; l 
labrum was without pathological find-
ings.

Hase and Ueo12 studied three differ-
ent clinical tests. One was a modified 
form of the impingement test. Pain was 
considered a positive test and informa-
tion on raters was absent. Subjects 
(n=10) in this retrospective study were 
patients arthroscopically diagnosed 
with labral tear. This study was per-
formed in a surgical setting. Gold stan-
dard testing was arthroscopy. This clini-
cal test was positive in 7 patients.

Flexion-Adduction-Axial  
Compression Test

In the above retrospective study, Hase 
and Ueo12 also examined a test consist-
ing of axial compression of the hip joint 
in 90° of flexion and slight adduction; 
pain was considered a positive test (Fig-
ure 4). All patients in this study had pain 

Figure 1. (left) Flexion-
adduction-internal rotation test.

Figure 2. (right) Impingement 
provocation test. for the postero-
inferior labrum.
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test. The authors described this test as 
extending the hip from a flexed position. 
Operational definitions for a positive or 
negative test were not provided. The au-
thors reported no correlation between 
the Thomas test and the presence of a 
labral tear, with sensitivity only of this 
test reported by the authors as 25%. 

Maximum Flexion-Internal  
Rotation Test

Suenaga et al22 performed two clinical 
tests in their retrospective study: one in-
volved maximum flexion and internal 
rotation (MFIR). Data on test perfor-
mance and interpretation were not pro-
vided, and data on raters were also ab-
sent. Subjects (n=60) were patients with 
dysplastic osteoarthritis who underwent 
an acetabular transposition osteotomy. 
This study setting was a hospital, and  
the gold standard testing was arthros-
copy. The test was positive in 23 patients, 
even though all 60 patients demon-
strated complete or incomplete labral 
tears upon arthroscopic examination. 

Guanche and Sikka11 studied a test 
described as forced flexion of the hip 
with internal rotation (Figure 7). A pos-
itive test was indicated by pain exacerba-
tion and reproduction of the patient’s 
pain. Data on raters were absent. Sub-
jects included in this retrospective study 
were 8 high-level runners, described as 
either Olympic-level or having run 5 
marathons, and the gold standard test-
ing was arthroscopy. All subjects re-
ported pain with the test, and arthros-
copy confirmed labral tears in all 8 
subjects, located antero- and postero-
superiorly.

Maximum Flexion-External  
Rotation Test 

In the retrospective study discussed 
above, Suenaga et al22 also studied a test 
consisting of maximum flexion and ex-
ternal rotation (Figure 8). Data on test 
performance and interpretation were 
again not provided; the test was positive 
in 16 patients.

Fitzgerald Test

Fitzgerald10 reported two different tests 
to determine if patients had an anterior 

with this maneuver, and as noted above 
all were confirmed via arthroscopy to 
have labral tears.

Palpation Posterior  
to Greater Trochanter

In the same retrospective study, Hase 
and Ueo12 also studied tenderness to pal-
pation just posterior to the greater tro-
chanter (Figure 5). Tenderness was pos-
itive in 8 patients of the 10 with confirmed 
labral lesions who served as subjects for 
this study.

Flexion-Internal Rotation-Axial 
Compression Test

Narvani et al2 prospectively studied a 
test consisting of internal rotation, flex-

ion, and axial compression; reproduc-
tion of pain or discomfort indicated a 
positive test (Figure 6). An orthopaedic 
surgeon performed the clinical tests. 
Subjects (n=18) were all active patients 
who went to the gym 3 times a week or 
who were professional athletes and had 
presented to a sports clinic with groin 
pain. Arthroscopy was used as the gold 
standard in this study. The test resulted 
in positive findings in 3 of 4 patients 
with confirmed labral tears via arthros-
copy, but this clinical test was also posi-
tive in 8 of 14 patients who were without 
labral tears.

Thomas Test

In the prospective study discussed above, 
Narvani et al2 also studied the Thomas 

Figure 3.  Flexion-internal rotation test.

Figure 4. Flexion-adduction-axial compres
sion test.
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or posterior labral tear. One of the tests 
was described as flexion, external rota-
tion, and full abduction of the hip, fol-
lowed by the hip being extended, inter-
nally rotated, and adducted (Figures 9A 
and 9B). If this maneuver was painful 
and presented with or without an audi-
ble click, it was considered indicative of 
an anterior labral tear. The second test 
was described as extension, abduction, 
and external rotation from a fully flexed, 
adducted, and internally rotated posi-
tion. Pain reproduction with or without 
an audible click was considered indica-
tive of a posterior labral tear. No clear 
data on rater(s) were provided. Subjects 
in this retrospective study were 56 pa-

tients with a diagnosis of a labral tear. 
Gold standard test was findings on ar-
throtomy and arthroscopy. Of the 56 
subjects, 54 had a positive labral maneu-
ver; however, the authors did not corre-
late the location of the labral tears with 
findings on the two proposed location-
specific tests. 

 DISCUSSION

As we noted in the introduction, the 
goal of this review is to determine a cur-
rent best-evidence diagnostic physical 
examination test, or perhaps test cluster, 
for the diagnosis of hip labral lesions. 
Crucial to this stated goal is an evalua-

Figure 5.  (above left) 
Palpation posterior to greater 
trochanter.

Figure 6.  (above right) 
Flexion-internal rotation-axial 
compression test.

Figure 7.  (bott om left) 
Maximum flexion-internal rotation 
test.

Figure 8.  (bott om right) 
Maximum flexion-external rotation 
test.
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tion of the research validity of the re-
trieved research papers. Domholdt35 
defined research validity as the extent to 
which conclusions of a study are believ-
able and useful. We will discuss three 
areas specific to these diagnostic utility 
studies on physical examination tests for 
labral lesions where research validity 
can be threatened: construct validity, ex-
ternal validity, and statistical conclusion 
validity. In addition to this narrative re-
view, we will use the implications of the 
systematic review using the STARD cri-
terion list to provide a current best-evi-
dence summary.

Construct Validity

A construct is an artificial framework 
that is not directly observable. The main 
threat to construct validity in diagnostic 
utility research is the discrepancy be-
tween the construct as labeled and the 
construct as implemented35.

Labral lesion as a pathology  
requiring surgery  

or conservative management?

In the 16 studies retrieved, arthroscopic 
findings were the exclusive gold stan-
dard test in 12; three studies used 
MRA5,14,18, and one study used a mixed 
gold standard of MRA and arthroscopic 
findings8. As therapists, we are not only 
interested in identifying those patients 
who will benefit from surgical manage-
ment but we would also like to know 

which patients might benefit from con-
servative management as could be pro-
vided by a therapist. However, it is clear 
that most studies retrieved here dis-
cussed the hip labral lesion as a pathol-
ogy requiring surgery. With no studies 
available on the natural history or the 
effect of conservative management of 
hip labral lesions, due in part to the 
absence of an evidence-based, gener-
ally agreed-upon clinical diagnostic test 
or test cluster, we have to rely on basic 
science data to gauge the validity of the 
construct of a hip labral lesion that may 
in some cases be amenable to conserva-
tive management.

When reviewing relevant basic sci-
ence literature, we have to note that there 
is minimal information addressing the 
function of the labrum. Some studies36,37 
have demonstrated the labrum’s ability 
to seal the hip joint against fluid expres-
sion from the joint space, thus preserv-
ing the joint’s cartilaginous layers from 
high stresses, more evenly distributing 
loads across the joint, and maintaining 
joint lubrication. 

Ferguson et al38 used a finite ele-
ment analysis to determine the signifi-
cance of the labrum’s function with re-
spect to joint loads. They assessed the 
rate at which the acetabulum and femur 
approached one another under specific 
loads and found that joints in models 
without a labrum approximated 40% 
faster than joints with a labrum. In mod-
els without a labrum, the layers of carti-
lage also were compressed 35% more 

than in those with a labrum38. The con-
tact peak pressure was 18% higher in 
models without a labrum38. With joint 
pressures increased, fluid was expressed 
from the cartilage causing tissue con-
solidation, which was proposed to lead 
to cartilage delamination as a precursor 
to degenerative changes. In contrast, 
models with an intact labrum showed 
resistance to the fluid being expressed 
from the cartilage layers, which slowed 
the deformation rate and limited joint 
stresses38. 

In another study, Ferguson et al39 
used bovine acetabular labrums and 
again reported the labrum’s ability to 
maintain interstitial fluid and resist the 
flow of fluid out of the cartilage with 
compression testing. Adeeb et al40 noted 
that the function of the labrum is to re-
duce the pressure gradient and fluid flow 
out of the joint tissues thereby decreas-
ing the tensile stresses across the joint’s 
contact areas. Adeeb et al40 also sug-
gested decreased circumferential stresses 
at the joint’s perimeter are due to the 
labrum’s function of confining the joint. 
Jones41 noted that both the labrum and 
joint capsule have important functions 
of stabilizing the joint by creating a vac-
uum seal. 

So the available basic science re-
search, mathematical models, and ex-
pert opinion seem to agree that with the 
absence of the labrum, fluid is expressed 
out of the joint at a greater rate predis-
posing the cartilage to damage and pos-
sible premature arthritic changes. This 

Figure 9.  Fitzgerald test for anterior labrum: A. Start position: Flexion-external rotation-abduction. B. End position: 
Extension-internal rotation-adduction (Posterior labral test, extension-abduction-external rotation from flexion-adduction-
internal rotation not depicted).
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evidence would seem to support the 
construct of the labral lesion as a pathol-
ogy requiring surgical intervention.

In contrast, there is the construct of 
a labral lesion potentially amenable to 
conservative management. Again we 
have to rely on basic science evidence. 
Blood supply is essential to establishing 
healing potential. The acetabular labrum 
receives its blood supply via the obtura-
tor artery and the superior and inferior 
gluteal arteries42, and there is also a pos-
sible role for the medial femoral circum-
flex artery43. McCarthy et al42 reported a 
vast supply of vessels reaching the ace-
tabulum, the labrum, and capsular sul-
cus. There were, however, no vessels vi-
sualized that penetrated the labrum. 
Kelly et al44 also reported that the acetab-
ular labrum is essentially avascular, al-
though they did report some peripheral 
branches on the capsular edge and distal 
aspect of the labrum. Peterson et al45 
performed immunostaining of laminin 
(a component of blood vessels) and 
found it to be positive in the outer third 
of the labrum and negative in the inner 
two-thirds of the labrum, thus confirm-
ing the inner two-thirds of the labrum as 
avascular, and suggesting that only tears 
in the outer third have the potential to 
heal. 

Also relevant to these two constructs 
of the labral lesion with opposing clinical 
implications is the great variety in the re-
trieved studies with regard to a positive 
finding on the gold standard test. This 
variety comes from the fact that the stud-
ies provide no operational definitions for 
these positive findings; labral lesions 
have included labral tears (complete or 
incomplete), “lesions,” damage, degen-
eration, and avulsion. Considering this 
variety of mostly poorly defined lesions 
and the possible rehabilitation potential 
of at least some labral lesions, the unspo-
ken assumption that a positive clinical 
test would automatically indicate the 
need for surgical referral and manage-
ment should be questioned.

Labral lesion as a painful lesion

Although the operational definition of a 
positive test finding generally leaves 
something to be desired in the retrieved 
studies, most often, pain is indicated or 

inferred as a positive test finding. For 
pain to occur due to a labral lesion, the 
labrum needs to in fact be innervated. 
The obturator nerve and a branch of the 
nerve to the quadratus femoris muscle 
are believed to innervate the acetabular 
labrum44. Kim and Azuma46 found 
Vater-Pacini and Golgi-Mazzoni cor-
puscles (pressure receptors), Ruffini 
corpuscles (temperature and deep sen-
sory receptors), and Krause corpuscles 
(temperature receptors) throughout the 
labrum, but more prominently in the 
anterior and superior regions; they sug-
gested that these nerve endings within 
the acetabular labrum might provide 
pain and proprioceptive sensations. 
Based on this basic science evidence, it 
is conceivable that not all clinically rel-
evant labral lesions, especially those not 
located in the antero-superior labrum, 
would present with pain even on pro-
vocative testing as described above.

Reference test:  
Arthroscopy or MRA? 

Cook et al33 reported that using an inap-
propriate reference test is one of the 
common methodological mistakes 
made in diagnostic utility studies. The 
gold standard or reference test used 
should be the best test available to iden-
tify all those patients with the specific 
disorder. Studies retrieved have mainly 
used arthroscopic findings as the refer-
ence test, but some studies have used 
MRA5,14,18; one study8 used both MRA 
and arthroscopy as the reference test. 

Burnett et al7 noted positive MRA 
findings in 48 of their 66 subjects. How-
ever, upon arthroscopy, all 66 patients 
were found to have labral tears, yielding 
a sensitivity of 79% for MRA compared 
to the reference test of arthroscopy. 
Chan et al8 found labral tears upon ar-
throscopy in 16 of 17 patients with a 
positive MRA, yielding 100% sensitivity 
and 94% specificity for MRA. Petersilge 
et al21 noted positive MRA findings in 10 
subjects and labral lesions upon surgery 
in 9 patients, yielding a sensitivity of 
100% but a specificity of 0% for MRA. 
Leunig et al19 reported MRA specificity 
to be greater than 70% for detecting 
labral pathology and sensitivity to be 
63% for labral tears and 92% for labral 

degeneration. Keeney et al15 reported 
71% sensitivity and a specificity of 44% 
to detect labral pathology with MRA as 
compared to a reference test of surgical 
findings. 

None of the studies examined here 
provided a clear operational definition 
of the MRA testing procedures used or 
the level of expertise of the radiologist 
reviewing the results. Petersilge et al21 
noted that improper distention of the 
joint, not injecting gadolinium intra-ar-
ticularly to provide distinction between 
the labrum and the joint capsule, not 
observing the joint in three planes, and 
the level of experience of the radiologist 
and orthopedic surgeon might all affect 
the diagnostic utility of MRA. Whatever 
the reason, it is evident that MRA is an 
inferior reference test when compared 
to arthroscopy and that the results from 
diagnostic utility studies using MRA as 
a reference test carry less value.

Reference test: Arthroscopy

Clear operational definition of what is 
considered a positive finding on arthros-
copy is lacking in the studies retrieved. 
In addition, the normal anatomy of the 
labrum has been a topic of debate in the 
literature. There has been discussion on 
the normal shape of the labrum, the 
presence of partial separation or sulci 
between the labrum and the acetabu-
lum, and even absence of the labrum 
and its significance with regard to pa-
thology36,47-52. In the absence of consen-
sus, we can also question the validity of 
arthroscopic findings as the gold stan-
dard test.

Lack of rater blinding

Cook et al33 also reported absence of 
rater blinding as a common method-
ological mistake in diagnostic utility 
studies. Lack of rater blinding in the 
studies retrieved occurred in several. Of 
the studies retrieved only five were pro-
spective2,5,8,18,19; all the other studies were 
retrospective. Retrospective studies al-
low the raters access to not only the find-
ings of the clinical test studied but also 
to all other physical examination and 
surgical data. However, even in the pro-
spective studies, it is not clear whether 
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the raters had access to patient data in 
addition to the clinical test results. The 
construct as labeled might be diagnostic 
utility of a single physical examination 
test but access to other data makes the 
construct as implemented diagnostic 
utility of the whole examination process 
including said clinical test. Even though 
this construct obviously is more consis-
tent with the clinical situation, it may 
also place an overestimated diagnostic 
utility value on the physical examination 
test studied.

External Validity

External validity deals with the degree  
to which study results can be general-
ized to different subjects, settings, and 
times35. However, in the studies re-
trieved, there are also issues related to 
operational definition of the test and test 
findings.

Although not specifically men-
tioned in multiple studies, we can safely 
assume that in most if not all cases the 
setting for the study was a secondary-
care level center such as an orthopaedic 
or sports medicine surgical setting. Of-
ten subjects in these studies had chronic 
complaints for which they might already 
have received an unsuccessful course  
of conservative management perhaps 
including physical therapy; however,  
data on this are lacking. Suenaga et al22 
studied patients scheduled for an ace-
tabular transposition osteotomy. Other 
studies included patients with co-mor-
bidities, such as dysplastic osteoarthri-
tis, acetabular dysplasia, acetabular rim 
syndrome, femoro-acetabular impinge-
ment, and developmental dysplasia of 
the hip6,13,14,18-20,22. Accurate diagnosis of 
these pathologies is clearly outside the 
realm of the physical therapy practice. 
Therefore, we have to question our abil-
ity to generalize findings from such sec-
ondary settings to the primary level, di-
rect-access or even the referral-based 
environment in which most physical 
therapists currently practice.

Although again with no specific in-
formation provided in multiple studies, 
we can also safely assume that the rater 
was mostly the surgeon performing the 
surgical intervention or ordering the 
MRA. Although less relevant, we have to 

question external validity of these stud-
ies to physical therapists performing the 
same clinical tests.

Only some of the studies provided 
an operational definition of test perfor-
mance. None provided an indication of 
the force involved during testing. Clear 
operational definition of what was con-
sidered a positive or negative test finding 
was also frequently lacking as was the 
possibility of a third category of test 
finding, the indeterminate test. As again 
indicated by Cook et al33, absence of this 
third category can overestimate diag-
nostic utility findings. However, unclear 
test findings are a common clinical real-
ity that is not acknowledged in studies 
using dichotomous test results only.

Statistical Conclusion Validity

Using inappropriate statistical tools for 
data analysis is a threat to statistical con-
clusion validity35. In the studies re-
trieved, this threat to research validity 
would seem the least relevant of the 
three. During the process of retrieval of 
potentially relevant studies, we had to 
drop some studies from our selection, 
although each initially seemed promis-
ing, they all provided insufficient data to 
calculate diagnostic utility statistics. All 
studies included allowed for some diag-
nostic utility calculation, but due to the 
study design, in most cases not all diag-
nostic utility statistics are included in 
Table 6. It is interesting to note that for 
most studies the relevant statistical val-
ues were not provided; rather, we had to 
calculate each value.

Systematic Review: STARD  
Criterion List Scores

Supplementing the above narrative re-
view, the STARD criterion list allows us 
to systematically assess methodological 
quality of the studies retrieved. Table 7 
provides the STARD scores for all stud-
ies. The studies retrieved yielded STARD 
scores ranging from 7 to 16; >50% of the 
studies had scores in the midrange of 10 
to 13.

Although the STARD scoring sys-
tem does not provide consensus-based 
cut-off values indicating acceptable 
methodological quality, the studies scor-

ing below this midrange would seem to 
contribute little to a current best-evi-
dence synthesis. Three studies4,11,12 fell 
below this midrange level: Guanche and 
Sikka, Santori and Villar, and Hase and 
Ueo. On the other hand, those studies 
scoring above midrange could be as-
sumed to provide greater value due to 
the higher methodological quality. Four 
studies5,14,15,18 exceeded this midrange: 
Keeney et al, Leunig et al, Kassarijian et 
al, and Beaule et al. The remaining 9 
studies scored in the midrange and may 
be of some benefit, but we need to be 
aware of the modest methodological 
quality.

Current Best-Evidence Summary

Based on the narrative discussion of re-
search validity above, it is evident that all 
studies retrieved suffer from method-
ological flaws to some extent. Some of 
these flaws mainly affect our interpreta-
tion of study findings, whereas others 
are sufficiently significant that we have 
to discard a study from consideration 
altogether.

We discussed how all studies 
seemed to assume that a labral lesion as 
indicated by a positive clinical test poses 
an automatic surgical indication. That 
would mean that a physical therapist 
upon finding a hip labral test positive, if 
of course this test was sufficiently diag-
nostic, would have to refer the patient 
for a surgical consult. But perhaps there 
are some labral lesions that might re-
spond to non-surgical management. Ba-
sic science indicates a possible healing 
potential for peripheral labral lesions. 
Clinically, this means that despite a pos-
itive test finding, especially on a test with 
established moderate specificity, a trial 
of conservative management may yet be 
indicated.

We also noted that not all labral le-
sions are necessarily painful on testing. 
Mainly the antero-superior labrum is 
nociceptively innervated. Although 
some authors have studied tests with 
purported specific effects on different 
portions of the labrum, these authors 
have not linked clinical test to reference 
test findings that would allow us to cal-
culate diagnostic utility statistics. Clini-
cally, this means that a negative test 
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finding, even on a highly sensitive test, 
does not exclude labral lesions, espe-
cially those not located antero-superi-
orly.

We have discussed the lack of rater 
blinding. Only five of the studies re-
trieved2,5,8,18,19 were prospective studies: 
Chan et al, Beaule et al, Leunig et al, 
Leunig et al, and Narvani et al. Although 
we would prefer to use data from pro-
spective rather than retrospective stud-
ies in our current best-evidence synthe-
sis, as discussed above this is an issue of 
limited importance. Clinically, a thera-
pist would not use the finding on one 
clinical test in isolation to determine a 
diagnosis but rather would use data col-
lected in the whole history and physical 
examination process as the researchers 
likely did in all studies retrieved. We 
should be aware that this does lead to 
inflated diagnostic utility data for the 
tests studied and we should adjust the 
importance we place upon an isolated 
test finding accordingly.

In clinical practice, a test is not al-
ways positive or negative. Not using a 
third category of indeterminate findings 
in all studies retrieved artificially inflates 
diagnostic utility data33. Clinically this 
means that our confidence in using sen-
sitivity and specificity data from this re-
search to rule out or in a diagnosis 
should be decreased.

Using an orthopaedic surgeon and 
not a therapist as the rater in all studies 
may affect research validity. More im-
portant is that patients included were 
not representative of the patients seen in 
normal physical therapy settings. Cook 
et al33 noted how this spectrum or selec-
tion bias would lead to an overestima-
tion of sensitivity data. Clinically, this 
means that even a negative finding on a 
highly sensitive test may not provide the 
therapist with sufficient diagnostic con-
fidence to rule out a labral lesion. 

Some threats are sufficiently signifi-
cant that they cause us to exclude studies 
from our current best-evidence synthe-
sis. We discussed how MRA is an infe-
rior gold standard test as compared to 
arthroscopic findings but how even ar-
throscopy as a gold standard test needs 
to be questioned. All studies retrieved 
used arthroscopic surgery as the refer-
ence test except for three5,14,18: Beaule et 

al, Kassarjian et al, and Leunig et al.  
This leads us to exclude these three stud-
ies from our current best-evidence syn-
thesis.

Another critical issue is insufficient 
operational definition of test perfor-
mance and interpretation of test find-
ings. In the studies by Keeney et al, Beck 
et al, and Suenaga et al6,15,22, operational 
definitions were insufficient for replica-
tion and we decided to also exclude 
these studies.

With regard to the systematic as-
sessment of methodological quality of 
the studies retrieved, the studies by 
Guanche and Sikka, Santori and Villar, 
and Hase and Ueo all scored below the 
midrange and we, therefore, discarded 
these from our best-evidence synthe-
sis4,11,12. Only four studies5,14,15,18 scored 
high in the STARD scoring system: 
Beaule et al, Kassarjian et al, Keeney et 
al, and Leunig et al. Illustrating the qual-
itative nature of the STARD tool is the 
fact that above we have discarded all 
four of these studies, due to critical 
methodological flaws revealed in the 
narrative review of research validity. In 
all, this process has left us with 72,7,8,10,13,19,21 
of the original 16 studies upon which to 
base our best-evidence synthesis: Bur-
nett et al, Chan et al, Fitzgerald, Leunig 
et al, Narvani et al, Ito et al, and Peter-
silge et al. All studies had only midrange 
STARD scores indicating the need for 
improving methodological quality in fu-
ture studies.

Although calculated where possi-
ble, the statistics of accuracy, predictive 
values, and likelihood ratios are less rel-
evant to our best-evidence synthesis. 
The accuracy of a diagnostic test pro-
vides a quantitative measure of its over-
all value, but because it does not differ-
entiate between the diagnostic value of 
positive and negative test results, its 
value with regard to the diagnostic deci-
sion-making process is minimal33. The 
prevalence in the clinical population be-
ing examined with a specific test has to 
be identical to the prevalence in the 
study population from which the pre-
dictive values were derived before we 
can justifiably use predictive values as a 
basis for diagnostic decisions. Consider-
ing the issue of spectrum bias discussed 
above, the usefulness is limited to those 

situations where we can justifiably make 
assumptions on similarity of prevalence, 
allowing us to virtually disregard these 
statistical data in our diagnostic deci-
sion-making process33. 

Likelihood ratios (LR) can be either 
positive or negative. A positive likeli-
hood ratio indicates a shift in probability 
favoring the existence of a disorder if the 
test is found to be positive. Conversely, a 
negative likelihood ratio indicates a shift 
in probability favoring the absence of a 
disorder if the test is found to be nega-
tive. Table 8 provides the shifts in prob-
ability that a patient does or does not 
have a particular disorder given a posi-
tive or negative test associated with a spe-
cific range of positive and negative likeli-
hood ratios33. A review of Table 6 yields 
LR varying from 0.58–1.32, values that 
provide only minimal shifts in the likeli-
hood of a labral lesion being present or 
absent.

Relevant to our current best-evi-
dence synthesis based on these remaining 
seven studies is the fact that physical ex-
amination tests that demonstrate high 
sensitivity are clinically useful screening 
tools in that they can be used for ruling 
out selected a diagnosis. With a highly 
sensitive test, there are few false negatives. 
On the other hand, highly specific tests 
are appropriate for “ruling in” a finding, 
because the likelihood of a false positive 
finding is low. Tests intended to diagnose 
a labral lesion of the hip may be false pos-
itive because the test detected pathology 
other than a labral lesion, e.g., capsulo-
ligamentous impingement, labral degen-
eration without a clear tear, or unspeci-
fied osteochondral lesions of the hip. The 
presence of such lesions would be ex-
pected to decrease specificity of a test. 
This ability of highly sensitive and highly 
specific tests to rule out a condition or 
rule in a condition is captured in a mne-
monic:

	 •	 SnNOUT: With highly Sensitive  
		  tests, a Negative result will rule a dis 
		  order OUT.
	 •	 SpPIN: With highly Specific tests, a  
		  Positive result will rule a disorder  
		  IN.

With regard to a best-evidence synthe-
sis, we therefore seek to identify highly 
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sensitive and specific tests to rule out or 
rule in a diagnosis, respectively33.

Five clinical tests studied in these 
seven studies yielded a high value for 
sensitivity (Table 9) with values ranging 
from 0.95–1.00. Although as discussed 
above, we have to consider that these 
sensitivity data are inflated due a variety 
of methodological flaws, current best 
evidence still indicates that a negative 
result with one of these tests will likely 
rule out a disorder. Although not stud-
ied as a test cluster, logically speaking, 
our confidence in ruling out a diagnosis 
of hip labral lesion should increase if 
more of these five tests are found to be 
negative.

With regard to specificity, only a 
few studies allowed for calculation of 
this statistic and only one of these stud-

ies yielded a value for specificity greater 
than zero: Narvani et al2 produced a 
specificity of 0.43 for the flexion-inter-
nal rotation-axial compression test. We 
have to conclude that this midrange 
value provides little, if any, input in the 
diagnostic decision-making process, es-
pecially in light of the fact discussed 
above that various methodological flaws 
may have led to inflated specificity val-
ues. Currently, our best-evidence syn-
thesis shows that there are no tests that, 
when positive, can be used to confi-
dently clinically diagnose a hip labral 
lesion. 

Limitations

Limitations of this systematic literature 
review and the subsequently provided 

Table 8. Diagnostic value guidelines (reprinted with permission from: Cook C, 
Cleland J, Huijbregts P. Creation and critique of studies of diagnostic accuracy: Use of the 
STARD and QUADAS methodological quality assessment tools. J Manual Manipulative 
Ther 2007;15:93–102).

LR+ 	 Interpretation 

> 10 	 Large and often conclusive increase in the likelihood of disease 
5 - 10 	 Moderate increase in the likelihood of disease 
2 - 5 	 Small increase in the likelihood of disease 
1 - 2 	 Minimal increase in the likelihood of disease 
1	 No change in the likelihood of disease

LR–	 Interpretation

1 	 No change in the likelihood of disease 
0.5 - 1.0 	 Minimal decrease in the likelihood of disease 
0.2 - 0.5 	 Small decrease in the likelihood of disease 
0.1 - 0.2 	 Moderate decrease in the likelihood of disease 
< 0.1 	 Large and often conclusive decrease in the likelihood of disease 

LR+ = positive likelihood ratio; LR– = negative likelihood ratio

best-evidence summary involve the lit-
erature search strategy presented. Arti-
cles may have been missed based on the 
omission of certain search phrases  
and key words.  Limiting the search to 
English-language articles only may have 
omitted relevant articles written in an-
other language. Limitations also relate 
to the studies retrieved: many articles 
did not include relevant information 
needed for interpretation of findings, 
most notably information on test per-
formance and operational definition of 
test findings. The absence of consensus-
based cut-off values on the methodolog-
ical quality assessment tool used means 
that the interpretation of the studies re-
trieved remains based largely on the 
narrative qualitative assessment of their 
methodological quality provided in the 
discussion section of this paper. Finally, 
the STARD tool used for this review is a 
prospective tool designed to outline the 
features required for an unbiased diag-
nostic accuracy study. In contrast, the 
QUADAS (Quality Assessment of Diag-
nostic Accuracy Studies) list is a retro-
spective tool used to critique the meth-
odological rigor of a diagnostic accuracy 
study33. As a result of this difference in 
purpose, one could argue that the QUA-
DAS tool would have been a more ap-
propriate tool to use for the method-
ological assessment portion of this 
review paper.

Conclusion 

Current best evidence indicates that a 
negative finding for the flexion-adduc-
tion-internal rotation test, the flexion-
internal rotation test, the impingement 
provocation test, the flexion-adduction-
axial compression test, the Fitzgerald 
test, or a combination of these tests pro-
vides the clinician with the greatest evi-
dence-based confidence that a hip labral 
lesion is absent. Currently, research has 
produced no tests with sufficient speci-
ficity to help confidently rule in a diag-
nosis of hip labral lesion.

Our review of the literature and 
critical analysis of research validity pro-
vide directions for future research. Most 
importantly, future research needs to 
provide clear operational definitions of 
test performance and interpretation of 

Table 9. Current best-evidence synthesis: Sensitivity data.

Test	 Study	 Sensitivity

Flexion-adduction-internal rotation test	 Burnett et al7	 0.95
	 Ito et al13	 0.96

Impingement provocation test	 Leunig et al19	 1.00
Flexion-internal rotation test	 Chan et al8	 1.00
	 Petersilge et al21	 1.00

Flexion-adduction-axial compression test	 Narvani et al2	 1.00
Fitzgerald test	 Fitzgerald10	 1.00
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test findings. Also, we strongly suggest 
the consistent use of arthroscopic find-
ings as a reference test with the caveat 
that description and interpretation of 
arthroscopic findings needs to be stan-
dardized to a greater degree. A third cat-
egory of indeterminate findings on the 
clinical tests studied would provide for 
more realistic diagnostic utility data, 
and using therapists as raters would in-
crease external validity for use of these 
tests in the physical therapy setting. Also 
important is that future studies be done 
prospectively in physical therapy set-
tings thereby decreasing spectrum bias 
but also allowing the research to pro-
duce information on specificity not pro-
vided by retrospective studies in surgical 
settings using only subjects with ar-
throscopically confirmed labral lesions. 
Solely studying physical examination 
tests or test clusters also would provide 
for data on diagnostic utility not influ-
enced by other findings in history and 
physical examination.

The above line of research would al-
low for evidence-based diagnosis of hip 
labral lesions, which is required for con-
trolled clinical trials that should be done 
to determine if and which patients with 
hip labral lesions would benefit from ei-
ther conservative or surgical manage-
ment. Diagnostic utility research into 
studies that might be able to more spe-
cifically diagnose labral lesions with re-
gard to location might provide another 
avenue to treatment-based classification 
of these patients.

Finally, the fact that our systematic 
analysis using the STARD methodologi-
cal quality assessment tool and our nar-
rative analysis provided contradictory 
findings indicates that use of the STARD 
tool as the sole method for methodolog-
ical quality assessment in systematic re-
views of diagnostic utility studies needs 
to be carefully considered. Currently, all 
items are scored equally on this tool but 
we suggest weighing the items higher 
that represent what we in this review 
considered fatal flaws to get a more valid 
representation of study quality. This re-
view clearly indicates that additional 
development and reliability and validity 
testing of this tool are required.
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