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ABSTRACT

To determine interobserver and intraobserver reliabilities of the combination of classification systems, includ-
ing the Beck and acetabular labral articular disruption (ALAD) systems for transition zone cartilage, the
Outerbridge system for acetabular and femoral head cartilage, and the Beck system for labral tears. Additionally,
we sought to determine interobserver and intraobserver agreements in the location of injury to labrum and cartil-
age. Three fellowship trained surgeons reviewed 30 standardized videos of the central compartment with one sur-
geon re-evaluating the videos. Labral pathology, transition zone cartilage and acetabular cartilage were classified
using the Beck, Beck and ALAD systems, and Outerbridge system, respectively. The location of labral tears and
transition zone cartilage injury was assessed using a clock face system, and acetabular cartilage injury using a five-
zone system. Intra- and interobserver reliabilities are reported as Gwet’s agreement coefficients. Interobserver and
intraobserver agreement on the location of acetabular cartilage lesions was highest in superior and anterior zones
(0.814-0.914). Outerbridge interobserver and intraobserver agreement was >>0.90 in most zones of the acetabular
cartilage. Interobserver and intraobserver agreement on location of transition zone lesions was 0.844-0.944. The
Beck and ALAD classifications showed similar interobserver and intraobserver agreement for transition zone car-
tilage injury. The Beck classification of labral tears was 0.745 and 0.562 for interobserver and intraobserver agree-
ments, respectively. The Outerbridge classification had almost perfect interobserver and intraobserver agreement
in classifying chondral injury of the true acetabular cartilage and femoral head. The Beck and ALAD classifications
both showed moderate to substantial interobserver and intraobserver reliabilities for transition zone cartilage in-
jury. The Beck system for classification of labral tears showed substantial agreement among observers and moder-
ate intraobserver agreement. Interobserver agreement on location of labral tears was highest in the region where
most tears occur and became lower at the anterior and posterior extents of this region. The available classification
systems can be used for documentation regarding intra-articular pathology. However, continued development of
a concise and highly reproducible classification system would improve communication.

INTRODUCTION knowledge, open and arthroscopic procedures for the treat-

The concept of femoroacetabular impingement (FAI) as
described by Ganz et al. led to an improved understanding
of mechanical forces that can lead to labral and chondral
injury and early arthritis [1, 2]. Bony morphology of the
femur and acetabulum has been shown to be associated
with the intra-articular injury pattern of the labrum and
cartilage seen on imaging and during surgery [3]. With this

ment of FAI have been developed [4-6]. Recently, there
has been a focus on hip arthroscopy to treat FAI, and with
this focus, an increase in the volume of scientific research
on this procedure [7, 8]. Generally, good to excellent out-
comes are reported following hip arthroscopy for FAI [9];
however, optimal patient characteristics for this procedure
are not completely defined. Severity of injury to intra-
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Table I.Beck classification of labral tears
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Stage Labral status

0 Normal Macroscopically normal

1 Degeneration Thinning or localized hypertrophy, fraying, discoloration

2 Full thickness tears Complete separation from rim

3 Detachment Separation between acetabular and labral cartilage, preserved
attachment to bone

4 Ossification Osseous metaplasia, localized or circumferential

articular structures such as the labrum and articular cartil-
age is associated with inferior outcomes in some studies
[10-13]. A method to consistently communicate arthro-
scopic findings among clinicians and researchers is
important.

There are several described classification systems for cartil-
age lesions. The Outerbridge system [14] has been used
extensively [10, 15-17]. Specific to the hip, there are three
described systems which focus on the transition zone car-
tilage at the periphery of the acetabulum which is com-
monly injured in FAL The Beck classification was
developed to classify transition zone cartilage injury seen
during surgical hip dislocation and can also be used during
arthroscopy [3, 18]. The Haddad and acetabular labral ar-
ticular disruption (ALAD) classifications were developed
for transition zone articular cartilage injury as seen during
hip arthroscopy [19, 20]. Although several labral injury
classifications are described [21-23], currently the labral
injury pattern is most commonly discussed using the Beck
classification [3].

Three articles have tested interobserver reliability of the
Beck, Haddad and Outerbridge classification systems for
cartilage and the Beck system for labral tears with varying
levels of agreement [19, 24, 25]. Reliability of the ALAD
classification has not been previously reported. Therefore,
the purpose of this study was to determine interobserver
and intraobserver reliabilities of the combination of classifi-
cation systems, including the Beck and ALAD systems for
transition zone cartilage, the Outerbridge system for ace-
tabular and femoral head cartilage, and the Beck system for
labral tears. Additionally, we sought to determine interob-
server and intraobserver agreements in the location of in-
jury to labrum and cartilage. We hypothesized that
there would be good correlation between surgeons in clas-
sifying the grade of cartilage and labral injury, but that
there would be fair or poor agreement in the location of
the tear.

MATERIALS AND METHODS
Thirty standardized videos of the intra-operative arthro-
scopic assessment of the central compartment of the hip
during primary hip arthroscopy were reviewed by three
surgeon observers. This sample size was chosen based on a
power analysis optimized for the number of observers
[26]. All arthroscopies were performed by a single surgeon,
in supine, using anterolateral and modified anterior portals
[27]. Each video was performed with the arthroscope in
the anterolateral portal following an interportal capsulot-
omy for visualization. Videos were screened prior to view-
ing by authors other than the observers to ensure that the
videos followed the same progression of inspection of the
joint, were of high quality, and provided the necessary
views. Labrum, transition zone cartilage, true acetabular
cartilage and femoral head cartilage were visualized with
two to three passes across the entirety of the visible struc-
ture. The three faculty-ranked observers were at different
stages of their orthopedic surgery careers. All observers
were fellowship trained hip arthroscopists. One had been
in practice over 10years, one between S and 10years, and
one between 1 and Syears. Observers independently
watched the videos, with one immediate repeat viewing if
requested. For evaluation of the labrum, the Beck classifica-
tion was used (Table I) [3]. For transition zone cartilage
injury (defined as the Smm of acetabular cartilage just
deep to the chondrolabral junction) [28], the ALAD [20]
and Beck [3] systems were used (Tables II and III). For
true acetabular cartilage and femoral head, the Outerbridge
system was used (Table IV) [14]. Location of labral tears
was reported using a clock face system, with 3 o’clock
being anterior. Location of true acetabular cartilage injury
and transition zone cartilage injury was reported using a
five-zone system, A-E, where E is most anterior (Fig. 1).
Observers were provided the same description of the labral
and chondral classification systems and location zones
prior to evaluation. A standardized form was completed by



450 . S. W.Mayeretal

Table ILLALAD classification of transition zone cartil-
age injury

Table IV.Outerbridge classification of cartilage
defects

Stage Articular cartilage status ~ Grade

0 Macroscopically normal 0 Normal cartilage

1 Softening I Softening

2 Fissures I Superficial, partial thickness fissures
3 Flap III Full thickness fissures

4 Exposed Bone v Exposed subchondral bone

Table III.Beck classification of transition zone cartil-
age injury

Stage Articular cartilage status
0 Normal Macroscopically sound
1 Malacia Roughening of surface, fibrillation

2 Debonding Loss of fixation to subchondral bone,
macroscopically sound cartilage, car-

pet phenomenon, wave sign

3 Cleavage Loss of fixation to subchondral bone,
frayed edges, thinning of cartilage,
flap

4 Defect Full thickness defect

observers for each video including each of these data
points (Supplementary Appendix S1).

Inter- and intra-rater reliabilities between all three raters
are reported as Gwet’s agreement coefficient (AC) [29]
[first-order AC (AC,) for binary variables and second
order AC (AC,) for ordinal variables] along with Fleiss’s
kappa [30] (simple kappa for binary variables and
weighted kappa for ordinal variables) and proportion
agreement (raw proportion for binary variables and
weighted proportion for ordinal variables). Ordinal weights
were used to calculate all weighted agreement measures.
Agreement measures are reported as point estimates with
associated standard error. Strength of agreement was inter-
preted as follows: < 0.00 = poor, 0.00-0.20 = slight, 0.21-
0.40 = fair, 0.41-0.60 = moderate, 0.61-0.80 = substantial,
0.81-0.99 = almost [31].
Statistical analyses were performed with SAS Version 9.3
(SAS Institute, Cary, NC).

perfect and 1.0 =perfect

Fig. 1. Five-zone system for location of true and transition zone
acetabular cartilage injury.

RESULTS
Thirty hip surgeries on 28 patients (25% female, mean age
30.0years *11.8 years, range: 15.2-55.8years) were
reviewed. Results of interobserver and intraobserver agree-
ments of each classification are noted in Tables V-VIL
Agreement was almost perfect or perfect (> 0.926) in
determining the location of acetabular cartilage injury in
zones A-E (Tables V and VI). There was almost perfect or
perfect agreement using the Outerbridge classification for
the type of acetabular cartilage defect in each zone
(> 0.926) (Tables V and VI). The location of transition
zone chondral injury showed almost perfect or perfect
agreement in all zones (> 0.844) (Tables V and VI).
Moderate to substantial agreement was found in classifying
the type of transition zone cartilage injury in Zones C and
D using the ALAD system (0.538-0.695) and almost per-
fect to perfect in all other zones with similar results for the
Beck system (Tables V and VI, Figs. 2 and 3). The single
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Table V.Interobserver reliability of Outerbridge classification for acetabular articular cartilage and femoral
head chondral defects, and ALAD and Beck transition zone chondral injury rated by zone and the most severe

rating noted

Variable

Presence of cartilage defect

Rating of cartilage defect

ACI

Simple kappa

Proportion
agreement

AC2

Weighted kappa

Weighted pro-
portion
agreement

Outerbridge classification of acetabular articular chondral defect

Zone A
Zone B
Zone C
Zone D
Zone E

Most severe

0.952 (0.042)
0.977 (0.033)
N/A
0.977 (0.033)
N/A

0.310 (0.478)

0.956 (0.038)

—0.011 (0.011) 0.978 (0.031)

N/A

—0.011 (0.011)

N/A

Outerbridge classification of femoral chondral defect

Zone A (anterior)
Zone B (superior)
Zone C (anterior)
Zone D (anterior)
Zone E (anterior)

Worst

0.954 (0.042)
N/A
N/A
N/A
N/A

—0.023 (0.02)
N/A
N/A
N/A
N/A

ALAD classification of transition zone cartilage lesions

Zone A
Zone B
Zone C
Zone D
Zone E

Most severe

N/A
0.844 (0.111)
0.929 (0.061)
0.954 (0.058)

N/A

N/A
0.071 (0.208)

—0.034 (0.029)
—0.023 (0.016)

N/A

Beck classification of transition zone cartilage lesions

Transition zone A
Transition zone B
Transition zone C
Transition zone D
Transition zone E

Most severe

0.977 (0.039)
0.814 (0.205)
0.903 (0.056)
0.977 (0.033)
0.977 (0.039)

—0.011 (0.011)

0.040 (0.226)

—0.047 (0.026)
—0.011 (0.011)
—0.011 (0.011)

1(0)
0.978 (0.031)
1(0)

0.956 (0.038)
1(0)
1(0)
1(0)
1(0)

1(0)
0.867 (0.083)
0.933 (0.053)
0.956 (0.054)

1(0)

0.978 (0.038)
0.844 (0.155)
0.911 (0.048)
0.978 (0.031)
0.978 (0.038)

0.957 (0.047)
0.977 (0.033)
N/A
0.977 (0.033)
N/A
0.957 (0.047)

0.954 (0.042)
N/A
N/A
N/A
N/A

0.954 (0.042)

N/A
0.906 (0.056)
0.538 (0.255)
0.547 (0.323)

N/A
0.571 (0.313)

0.977 (0.039)
0.943 (0.044)
0.41 (0.247)
0.506 (0.322)
0.977 (0.039)
0.517 (0.304)

0.190 (0.314)

—0.011 (0.011)

N/A

—0.011 (0.011)

N/A
0.19 (0.314)

—0.023 (0.02)
N/A
N/A
N/A
N/A

—0.023 (0.02)

N/A
0.094 (0.225)
0.175 (0.262)
0.119 (0.391)

N/A
0.159 (0.383)

—0.011 (0.011)

0.068 (0.226)
0.014 (0.359)
0.031 (0.551)

—0.011 (0.011)

0.050 (0.500)

0.959 (0.043)
0.978 (0.031)
1(0)
0.978 (0.031)
1(0)
0.959 (0.043)

0.956 (0.038)
1(0)
1(0)
1(0)
1(0)

0.956 (0.038)

1(0)
0.919 (0.041)
0.826 (0.084)
0.826 (0.111)

1(0)
0.833 (0.108)

0.978 (0.038)
0.952 (0.031)
0.785 (0.082)
0.811 (0.119)
0.978 (0.038)
0.815 (0.110)

Gwet’s AC and Fleiss’ kappa analysis. Agreement measures are shown as point estimate (standard error). N/A is indicated when all observers rated the variable as ‘No’

or ‘Normal’.
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Table VLIntraobserver reliability of Outerbridge classification for acetabular articular cartilage and femoral
head chondral defects, and ALAD and Beck transition zone chondral injury rated by zone and the most severe
rating noted

Presence of cartilage defect Rating of cartilage defect

Variable AClI Simple kappa Proportion AC2 Weighted kappa Weighted propor-

agreement tion agreement

Outerbridge classification of acetabular articular chondral defect

Zone A 0926 (0.063) —0.07 (0.042) 0931 (0.058) 0.926 (0.063) —0.07 (0.042)  0.931 (0.058)
Zone B N/A N/A 1 (0.034) N/A N/A 1 (0.034)
Zone C N/A N/A 1 (0.034) N/A N/A 1 (0.034)
Zone D N/A N/A 1 (0.034) N/A N/A 1 (0.034)
Zone E N/A N/A 1 (0.034) N/A N/A 1 (0.034)
Most severe — — — 0.926 (0.063) —0.070 (0.042)  0.931 (0.058)
Outerbridge classification of femoral chondral defect
Zone A (anterior) N/A N/A 1 (0) N/A N/A 1 (0)
Zone B (superior) N/A N/A 1 (0) N/A N/A 1 (0)
Zone C (anterior) N/A N/A 1(0) N/A N/A 1 (0)
Zone D (anterior) N/A N/A 1 (0) N/A N/A 1 (0)
Zone E (anterior) N/A N/A 1(0) N/A N/A 1(0)
Worst — — — N/A N/A 1(0)
ALAD classification of transition zone cartilage lesions
Zone A N/A N/A 1 (0.034) N/A N/A 1 (0.034)
Zone B N/A N/A 1(0.034) N/A N/A 1(0.034)
Zone C N/A N/A 1(0.034) 0.545 (0.115)  0.313 (0.149) 0.805 (0.051)
Zone D N/A N/A 1(0.034)  0.695 (0.083) 0470 (0.130)  0.862 (0.043)
Zone E N/A N/A 1 (0.034) N/A N/A 1 (0.034)
Most severe — — — 0.695 (0.083)  0.470 (0.130)  0.862 (0.043)
Beck classification of transition zone cartilage lesions
Transition zone A N/A N/A 1 (0) N/A N/A 1 (0)
Transition zone B N/A N/A 1 (0) N/A N/A 1 (0)
Transition zone C  0.890 (0.068) —0.053 (0.031) 0.900 (0.056) 0.619 (0.120) 0.373 (0.160) 0.850 (0.043)
Transition zone D N/A N/A 1 (0) 0.647 (0.128)  0.532 (0.149)  0.844 (0.050)
Transition zone E N/A N/A 1(0) N/A N/A 1(0)

Most severe

0.679 (0.126)

0.566 (0.146)

0.856 (0.050)

Gwet’s AC and Fleiss’ kappa analysis. Agreement measures are shown as point estimate (standard error).
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Fig. 2. Scatter plot showing the interobserver (diamonds) and
intraobserver (triangles) agreement plus or minus one standard
error for ALAD classification of transition zone cartilage lesion.

most severe transition zone injury classified overall by
observers showed moderate interobserver agreement using
both the ALAD system (0.571) and the Beck system
(0.517), while intraobserver agreement was substantial
(0.695 and 0.679) for the respective systems. Absence of a
labral tear was noted between 4 and 10 o’clock by all raters
in all cases (Table VII). Agreement in the presence of a la-
bral tear was highest between 1 and 2 o’clock, and at 11
o'clock, with substantial to almost perfect correlation
(0.876-0.929) (Table VII, Fig. 4). Poor interobserver
agreement at 3 o’clock was noted (—0.229), while intraob-
server agreement was moderate (0.412) (Table VI,
Fig. 4). Substantial interobserver agreement was found in
classifying the type of labral tear with the Beck system
(0.745) with only moderate intraobserver agreement
(0.562) (Table VII).

DISCUSSION
The chondral pathology noted in hip conditions such as
FAI have been classified in several systems. The
Outerbridge system was originally described for cartilage
injury in the knee [14] but has been adapted to the hip
(Table IV) [10, 15-17]. Later, Beck et al. described the as-
sociation between bony morphology seen in FAI and the
pattern of chondral and labral injury seen during surgery
[3]. With FA]J, particularly cam type FAJ, a specific pattern
of injury to the outer margin of cartilage and chondrolabral
junction, the transition zone, is noted. Chondral injury in
this region is caused by the shearing forces of the cam le-
sion as it enters the joint [1] and follows a consistent pro-
gression. First, softening of the cartilage is seen, followed
by debonding of the cartilage from the underlying acetabu-
lar bone, a cleavage at the chondrolabral junction leaving a
loose flap of cartilage, and finally a complete defect or void
if this cartilage flap breaks free. This chondral injury
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Fig. 3. Scatter plot showing the interobserver (diamonds) and
intraobserver (triangles) agreement plus or minus one standard
error for Beck classification of cartilage lesion.

pattern of the transition zone does not follow the same
progression through the stages of the Outerbridge classifi-
cation, and therefore other classifications such as the Beck,
Haddad and ALAD (Tables II and III) systems were devel-
oped to account for this difference [3, 19, 20]. The most
widely used classification system for labral tears is the Beck
system [3]. This system takes into account the type of
mechanical force which may have caused the labral injury
and is not on a progressive spectrum (Table I).

Three articles have tested intra- and interobserver reli-
ability of combinations of the Beck, Haddad and
Outerbridge classification systems for cartilage and the
Beck system for labral tears with varying results. One art-
icle has tested the intra- and interobserver reliability of
reporting the location of labral and chondral injuries [32].
This study expands on prior work by better describing the
combination of classification of injury and location of path-
ology for a comprehensive examination of the joint.

Additionally, we chose to report reliabilities using
Gwet’s AC rather than the traditional Kappa values
reported in previous studies. Kappa is a widely used AC
that is adjusted for the degree of agreement that would be
expected solely by chance. However, unexpectedly low
kappa values result when there is very high or very low trait
prevalence or there is good agreement between raters on
marginal counts [33]. We present Gwet’s AC as our main
measures of agreement because they are more resistant to
these paradoxes than kappa [29]. The previous studies
which have reported the interobserver and intraobserver
agreements of the classifications of cartilage and labral in-
jury overall and found a range of agreement from fair to
substantial and the study on location found poor agree-
ment [19, 24, 25, 32]. We sought to determine interob-
server and intraobserver reliabilities of each part of this
comprehensive intra-operative analysis.
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Table VILInterobserver and intraobserver reliability of Beck classification for labral tears

Interobserver agreement

Intraobserver agreement

Variable AC (SE) Kappa (SE) Proportion AC (SE) Kappa (SE) Proportion
agreement (SE) agreement (SE)
Labral tear 0745 (0.078) 0208 (0.301) 0900 (0.030)  0.562 (0.103) 0234 (0.160)  0.811 (0.040)
Beck
classification®

Clock face labral tear (yes/no)

1 0'clock 0.876 (0.143)  —0.059 (0.026)  0.889 (0.120)  0.929 (0.053)  —0.034 (0.025)  0.933 (0.046)
2 o'clock 0.876 (0.143)  —0.059 (0.026)  0.889 (0.120) N/A N/A 1 (0)
3 o’clock —0.229 (0.758)  —0.260 (0.437) 0378 (0.322)  0.412 (0.181)  —0.250 (0.071)  0.600 (0.091)
4-10 o'clock N/A N/A 1(0) N/A N/A 1(0)

11 o' clock 0.901 (0.074) 0.153 (0.374)

12 o’clock 0.199 (0.336)  0.016 (0.252)

0.911 (0.061)
0.556 (0.147)

0.890 (0.068)  —0.053 (0.031)  0.900 (0.056)

—0.245 (0.211)  —0.435 (0.141)  0.333 (0.088)

Agreement measures are shown as point estimate (standard error). N/A is indicated when all observers rated the variable as ‘No’ or ‘Normal'.

“Weighted agreement measure.
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Fig. 4. Scatter plot showing the interobserver (diamonds) and intraobserver (triangles) agreements plus or minus one standard error

for location of labral tear noted along clock face.

We found almost perfect to perfect agreement in the
presence and grading of acetabular and femoral head chon-
dral lesions using the Outerbridge classification. Recently,
Amenabar et al. reported interobserver reliability of the
Outerbridge, Beck and Haddad classifications for acetabu-
lar cartilage lesions among four orthopedic surgeons [25].
They found fair agreement using the Outerbridge (average

k=0.28) and Beck (average k=0.33) classifications, and
moderate agreement using the Haddad classification (aver-
age k=0.47). Absolute agreement was noted in 12.5% of
cases when using the Outerbridge system, 20% using the
Beck system and 40% using the Haddad system.
Intraobserver agreement was substantial using all three sys-
tems (k=0.62-0.68). The higher agreement noted in our
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study may be multifactorial including the number and
types of chondral lesions included in each study, bias of
surgeons and statistical analysis methods.

Agreement in the presence or absence of transition
zone cartilage injury was almost perfect or perfect for all
zones. Agreement in the classification of the transition
zone injury, however, was roughly inverse to the typical
pattern of frequency in transition zone cartilage injury.
Zones C and D (anterior-superior) are most commonly
involved, followed by zones B and E, and finally zone A.
Our results found that in the region of most common path-
ology, there was the lowest agreement in the classification
of transition zone injury. Agreement remained moderate in
these regions; however, this suggests that work should be
done to create a more reliable classification, as it seems
that when there is pathology present, these classification
systems are not as reproducible.

The third way we analyzed agreement in transition zone
injuries was using the single most severe injury classifica-
tion noted overall by observers. Agreement was substantial
using the ALAD and Beck systems. The study by Nepple
utilized one transition zone classification per hip and there-
fore this portion of our analysis may be more appropriately
compared to this study. Using the weighted Cohen kappa
value, Nepple et al. found substantial interobserver reliabil-
ity between three orthopedic surgeons using the Beck clas-
sification of transition zone cartilage injury (k=0.65)
[24]. Absolute agreement occurred in only 32.5% of the
cartilage injury cases, however. Amenabar grouped all car-
tilage injury together including true and transition zone,
however, they reported fair to moderate interobserver reli-
ability as above [25]. Konan et al. studied interobserver
agreement of the Haddad system. This classification takes
into account the location and type of injury to the acetabu-
lar cartilage, creating a different class for each combination
that encompasses the transition zone and true acetabular
cartilage [19]. Using the intraclass correlation coefficient
(ICC), they found almost perfect agreement overall be-
tween observers with an ICC of 0.88, although they did
not discuss differences in agreement across different loca-
tions of the acetabulum which may account for differences
from our results.

The class of labral tear using the Beck system had sub-
stantial interobserver agreement and moderate intraob-
server agreement. The most common disagreement was
between the classes of degeneration and detachment, fol-
lowed by full thickness tear and detachment. This likely
occurs due to the inherent limitations of the Beck system.
This system attempts to classify labral injury based on the
mechanical pattern that caused the injury and does not fol-
low a spectrum of disease from benign to severe, as a
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labrum which is degenerative and a 2’ in this system is
commonly more severely injured than a detached labrum
which is classified as a ‘4’. In cam type FAI, pincer type
FAI and hip dysplasia, the pattern of injury to the labrum
is clearly different, and there are early and late forms of in-
jury in each. A separate classification scheme for each type
may be useful in the future. Nepple et al. found substantial
interobserver reliability between three orthopedic surgeons
using the Beck classification of labral tears (k=0.62).
Absolute agreement was seen in 67.5% of labral tears.
Similar to our results, they found that degeneration versus
detachment was the most common discrepancy and con-
cluded that a labral tear classification with a progression of
severity specific to each mechanical derangement of the
hip would be more appropriate. Separate classifications
which are unique to the stages of injury seen with each
type of mechanical stress on labrum and cartilage (i.e. sep-
arate classifications for cam versus pincer FAI) may yield
higher interobserver reliability.

The most common location of labral injury in FAI is in
the anterior-superior region of the acetabulum, or 12-2
o'clock using a clock face system [3]. Previous work has
found that the description of location of labral pathology
had poor to fair reliability between surgeons [32]. Our
results indicate that agreement of the presence of a tear is
excellent in the central part of this common region, but
agreement on the anterior and posterior extent of the tear
was poor, suggesting that determining the anterior and
posterior extent of the zone of labral injury is highly vari-
able among surgeons. In the 4 o'clock to 10 o'clock
regions where labral tears are less common, agreement was
perfect, given the infrequency of lesions which are notable
to surgeons when present.

Our study has several limitations. First, we are limited
to hips which were clinically indicated for arthroscopy.
Therefore, observers may have been biased toward classify-
ing labral and chondral pathology according to the typical
patterns seen at arthroscopy. The operating surgeon was
also an observer, though the surgeon is a high volume
arthroscopist and a minimum of 6 months passed between
performing the surgery and being shown a blinded video
of the case. The surgeon was unable to correctly identify
any of the 28 patients based on viewing the video alone
nor was the surgeon able to correctly identify which
patients were bilateral cases. The two surgeons with less
experience were trained by the senior surgeon, which may
influence the way each surgeon interpreted the videos. Our
results may not be generalizable to all orthopedic surgeons
who have not been trained to interpret intra-articular path-
ology in the same systematic fashion. A final limitation is
that one surgeon participated in intraobserver reliability.
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Strengths of the study include the addition of the inter-
observer and intraobserver reliabilities of both location and
classification of chondral and labral pathology to the litera-
ture rather than just presence or absence. Additionally, this
is the first study to report the reliability of the ALAD classi-
fication. The observers in this study were of three varying
levels of experience, and therefore our results represent the
same levels of experience found among the population of
surgeons treating this pathology. Our results may then be
translated to the agreement we would expect among sur-
geons in practice.

CONCLUSION

The Outerbridge classification had almost perfect interob-
server and intraobserver agreement in classifying chondral
injury of the true acetabular cartilage and femoral head.
The Beck and ALAD classifications both showed moderate
to substantial interobserver and intraobserver reliabilities
for transition zone cartilage injury. The Beck system for
classification of labral tears showed substantial agreement
among observers and moderate intraobserver agreement.
Interobserver agreement on location of labral tears was
highest in the region where most tears occur and became
lower at the anterior and posterior extents of this region.

SUPPLEMENTARY DATA

Supplementary data are available at Journal of Hip Preservation
Surgery online.
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