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Osteoarthritis Classification Scales: Interobserver
Reliability and Arthroscopic Correlation

The MARS Group*

Background: Osteoarthritis of the knee is commonly diagnosed and monitored with radiography. However, the reliability
of radiographic classification systems for osteoarthritis and the correlation of these classifications with the actual degree
of confirmed degeneration of the articular cartilage of the tibiofemoral joint have not been adequately studied.

Methods: As the Multicenter ACL (anterior cruciate ligament) Revision Study (MARS) Group, we conducted a multicenter,
prospective longitudinal cohort study of patients undergoing revision surgery after anterior cruciate ligament reconstruction.
We followed 632 patients who underwent radiographic evaluation of the knee (an anteroposterior weight-bearing radiograph,
a posteroanterior weight-bearing radiograph made with the knee in 45° of flexion [Rosenberg radiograph], or both) and
arthroscopic evaluation of the articular surfaces. Three blinded examiners independently graded radiographic findings
according to six commonly used systems—the Kellgren-Lawrence, International Knee Documentation Committee, Fairbank,
Brandt et al., Ahlback, and Jager-Wirth classifications. Interobserver reliability was assessed with use of the intraclass
correlation coefficient. The association between radiographic classification and arthroscopic findings of tibiofemoral
chondral disease was assessed with use of the Spearman correlation coefficient.

Results: Overall, 45° posteroanterior flexion weight-bearing radiographs had higher interobserver reliability (intraclass
correlation coefficient = 0.63; 95% confidence interval, 0.61 to 0.65) compared with anteroposterior radiographs (intraclass
continued
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correlation coefficient = 0.55; 95% confidence interval, 0.53 to 0.56). Similarly, the 45° posteroanterior flexion weight-
bearing radiographs had higher correlation with arthroscopic findings of chondral disease (Spearman rho = 0.36; 95%
confidence interval, 0.32 to 0.39) compared with anteroposterior radiographs (Spearman rho = 0.29; 95% confidence
interval, 0.26 to 0.32). With respect to standards for the magnitude of the reliability coefficient and correlation coefficient
(Spearman rho), the International Knee Documentation Committee classification demonstrated the best combination of
good interobserver reliability and medium correlation with arthroscopic findings.

Conclusions: The overall estimates with the six radiographic classification systems demonstrated moderate (antero-
posterior radiographs) to good (45° posteroanterior flexion weight-bearing radiographs) interobserver reliability and me-
dium correlation with arthroscopic findings. The International Knee Documentation Committee classification assessed
with use of 45° posteroanterior flexion weight-bearing radiographs had the most favorable combination of reliability and

correlation.

Level of Evidence: Diagnostic Level |. See Instructions for Authors for a complete description of levels of evidence.

steoarthritis of the knee is a disabling disease resulting

in joint discomfort, restricted motion, and diminished

function'”. Radiography is the most widely used method
to diagnose and monitor the progression of osteoarthritis. Ra-
diographic classification systems are used across many medical
disciplines, including rheumatology, orthopaedics, internal
medicine, basic science, and clinical research. However, in only
a few studies have authors investigated the reliability of clas-
sification scales or their correlation with the actual degree of
confirmed articular cartilage degeneration within the tibio-
femoral compartment of the knee joint*’. To our knowledge,
this relationship has not been evaluated by multiple investi-
gators using radiographic analysis of the various classification
systems over a wide spectrum of articular changes.

The Multicenter ACL (anterior cruciate ligament) Revision
Study (MARS) consortium® is a prospective longitudinal cohort
that provides a unique opportunity to investigate a wide array of
radiographic changes secondary to osteoarthritis with direct ar-
throscopic assessment of the articular cartilage at the time of
revision ACL reconstruction. The spectrum of disease within this
cohort ranges from normal articular cartilage to full-thickness
chondral disease, which is an appropriate range of disease pre-
sentation to adequately assess these classification scales.

The primary aim of this study was twofold: (1) to de-
termine which classification system for tibiofemoral oste-
oarthritis has the most interobserver reliability, and (2) to
determine which tibiofemoral osteoarthritis classification sys-
tem best correlates with arthroscopic articular cartilage find-
ings. The secondary aim revolved around radiographic issues
that also have the potential to change practice: (a) to determine
which common radiograph of the knee provides the most re-
liability, and (b) to determine whether bilateral images (in-
volved and uninvolved knee) are significantly more reliable
than unilateral images are. The answers will impact a variety of
disciplines as well as the interpretation of all musculoskeletal
research relating to osteoarthritis of the knee.

First, we hypothesize that no single radiographic classifi-
cation system for osteoarthritis is superior in interobserver re-
liability. However, we believe that a classification scheme that

incorporates joint space narrowing will be the most informative.
Second, we hypothesize that all radiographic classification sys-
tems will correlate poorly with the actual degree of chondral
damage detected arthroscopically. Finally, we hypothesize that a
posteroanterior weight-bearing radiograph made with the knee
in 45° of flexion (Rosenberg radiograph)’ will be better than an
anteroposterior weight-bearing radiograph, and bilateral views
will be better than a unilateral view, for predicting intra-articular
disease and will have better interobserver reliability.

Materials and Methods
Patients

he MARS consortium is a multicenter cohort consisting of eighty-three

surgeons across fifty-two sites, with the aim of identifying modifiable
predictors of outcomes for patients undergoing revision ACL reconstruction. It
is an American Orthopaedic Society for Sports Medicine-sponsored and Na-
tional Institutes of Health-funded investigation that began enrolling patients in
March 2006°. In a descriptive epidemiological study, posttraumatic articular
cartilage disease, ranging from mild fibrillation and fraying to full-thickness
chondral defects, was noted in >70% of these patients at the time of revision
surgery”. This cohort provides a unique opportunity to investigate a wide array
of radiographic changes secondary to osteoarthritis and allows direct compari-
son with the status of the articular cartilage at the time of revision ACL recon-
struction with use of arthroscopy. Eligible patients were between the ages of
twelve and sixty-five years, had an ACL graft deficiency, and underwent a revi-
sion ACL reconstruction performed by a participating MARS Group surgeon.

Radiographs

As part of the enrollment in the MARS investigation, each patient had required
preoperative weight-bearing anteroposterior and full-extension lateral radio-
graphs made. Additional recommended radiographs included bilateral 45° pos-
teroanterior flexion weight-bearing (Rosenberg) radiographs7, a patellofemoral
radiograph, and full-length weight-bearing alignment (hip, knee, and ankle)
radiographs. The anteroposterior radiographs were made with the patient 40 inches
(101.6 cm) from the x-ray beam source, and the x-ray beam was centered on the
patella and aimed parallel to the tibial condyless. The Rosenberg radiograph was made
similarly but posterior to anterior and with the patient’s knee flexed 45°, and the x-ray
beam was centered at the inferior pole of the patella and directed 10° caudad’.

Arthroscopic Assessment of Articular Cartilage Pathology

At the time of revision ACL reconstruction, the surgeon completed a study
sheet previously shown to be reliable for documenting all intra-articular in-
. -9 . . . ..

juries . Surgeon documentation of the degree of articular cartilage injury was
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TABLE | Modified Outerbridge Scale for Grading

Cartilage Lesions

Grade Description
0 Normal articular cartilage
| Softening of the articular cartilage
Il Fibrillation or superficial fissures of the cartilage
1] Deep fissuring of the cartilage without exposed bone
\% Exposed bone

recorded according to the modified Outerbridge classification'® (Table I). The
highest grade of articular damage present on a particular surface was assigned to
the medial femoral condyle, lateral femoral condyle, medial tibial plateau, and
lateral tibial plateau.

Study Procedure and Osteoarthritis Classification Systems

The weight-bearing anteroposterior and Rosenberg radiographs were collected,
stripped of identifiers, and read by three experienced orthopaedic surgeons
(RW.W,, JR.R,, and J.L.C.). Each surgeon independently read the radiographs
without knowledge of the other surgeons’ classifications. In the cases of patients

OSTEOARTHRITIS CLASSIFICATION SCALES: INTEROBSERVER
RELIABILITY AND ARTHROSCOPIC CORRELATION

who had both anteroposterior and Rosenberg radiographs, the radiographs
were read independently so that they could be compared with each other
for that particular patient. Reviewers were blinded to the intraoperative ar-
throscopic findings during radiographic classification. The finding on each
radiograph was graded according to six commonly used osteoarthritis classi-
fication systems: the Kellgren-Lawrence'"'?, International Knee Documenta-
tion Committee (IKDC) radiographic scale'™"*, Fairbank'™'¢, Brandt et al.®,
Ahlbick"’, and ]éger—Wirthls‘lg. Each classification was assigned in six separate
reading sessions. Prior to reading the radiographs, the three orthopaedic sur-
geons reviewed the classification systems to identify discrepancies and incon-
sistencies with respect to each scoring method and to resolve any conflicts that
existed (Table II).

Statistical Analyses

Regarding interobserver reliability, the intraclass correlation coefficient was
estimated for each classification system as assessed with anteroposterior and
Rosenberg radiographs (Stata Statistical Software, Release 10; StataCorp, Col-
lege Station, Texas). Combined overall estimates were calculated for unilateral
radiographs, bilateral radiographs, and all radiographs.

With respect to the correlation of radiographic grade with arthroscopic
findings, Spearman rank correlation coefficient (Spearman rho) was similarly
estimated for each classification system as assessed with use of anteroposterior
and Rosenberg radiographs. In the statistical analysis, both the maximum and

TABLE Il Grading Scales for the Radiographic Osteoarthritis Classification Systems*

Scale Grade and Characteristics
Kellgren- 0: No JSN or 1: Doubtful JSN, 2: Definite osteophytes, 3: Moderate 4: Large osteophytes,
Lawrence reactive possible possible JSN osteophytes, marked JSN, severe
changes osteophytic lipping definite JSN, some sclerosis, definite
sclerosis, possible bone ends deformity
bone-end deformity

IKDC A: No JSN B: >4 mm joint C: 2-4 mm joint space D: <2 mm joint space
space; small
osteophytes, slight
sclerosis, or
femoral condyle
flattening

Fairbank 0: Normal 1: Squaring of 2: Flattening of femoral 3: JSN, hypertrophic 4: All of the
tibial margin condyle, squaring and changes, or both characteristics at

sclerosis of tibial margin left, to a more severe
degree

Brandt et al. 0: <25% JSN 1: <25% JSN with 2: 25%-50% JSN with 3: 50%-75% JSN with 4: >75% JSN with

without secondary features secondary features or secondary features secondary features
secondary or 25%-50% JSN 50%-75% JSN without or >75% JSN without

features without secondary secondary features secondary features

(subchondral features

sclerosis,

geodes, and

osteophytes)

Ahlback 0: Normal 1: JSNT (with or 2: Obliteration of joint 3: Bone defect/loss 4: Bone defect
without subchondral space <5 mm and/or loss 5-10 mm
sclerosis)

Jager-Wirth 0: No arthrosis 1: Initial arthrosis, 2: Moderate arthrosis, 3: Medium-grade 4: Heavy arthrosis
small osteophytes, about 50% JSN arthrosis
minimal JSN

*JSN = joint space narrowing, and IKDC = International Knee Documentation Committee. tJoint space narrowing is <3 mm of the joint space or

<50% of the other compartment.
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TABLE Il Interobserver Reliability of the Various Radiographic Classification Systems for Osteoarthritis: Correlation with

Arthroscopic Findings*

Intraclass Correlation Coefficient

Osteoarthritis Classification System Radiograph Estimate 95% Confidence Interval
Kellgren-Lawrence AP 0.38 0.33 0.43

R 0.54 0.48 0.59

IKDC AP 0.59 0.55 0.63

R 0.66 0.62 0.71

Fairbank AP 0.36 0.31 0.41

R 0.44 0.38 0.50

Brandt et al. AP 0.47 0.42 0.52

R 0.57 0.51 0.61

Ahlback AP 0.43 0.38 0.48

R 0.67 0.62 0.71

Jager-Wirth AP 0.53 0.49 0.58

R 0.51 0.46 0.57

Unilateral radiographs AP (n = 164) 0.55 0.51 0.58

R (n=100) 0.54 0.49 0.58

Bilateral radiographs AP (n = 428) 0.55 0.52 0.57

R (n=315) 0.65 0.63 0.67

Total radiographs AP (n = 592) 0.55 0.53 0.56

R (n=415) 0.63 0.61 0.65

*AP = anteroposterior, R = Rosenberg (posteroanterior weight-bearing radiograph made with the knee in 45° of flexion), and IKDC = International
Knee Documentation Committee.

the sum of the arthroscopic grades of articular cartilage degeneration (medial
femoral condyle + lateral femoral condyle + medial tibial plateau + lateral
tibial plateau) were used to represent the severity of osteoarthritis. Combined
overall estimates were calculated for unilateral radiographs, bilateral radio-
graphs, and all radiographs, with use of the Fisher z transformation.

Source of Funding

The MARS investigation was supported by the American Orthopaedic Society for
Sports Medicine (AOSSM), Smith & Nephew (Andover, Massachusetts), the
National Football League (NFL) Foundation (New York, NY), and the Muscu-
loskeletal Transplant Foundation (Edison, New Jersey). This project was partially
funded by grant 5R01-AR060846 from the National Institute of Arthritis and
Musculoskeletal and Skin Diseases of the National Institutes of Health.

Results
Patient Population
From March 2006 to May 2010, the radiographs of 690 pa-
tients were received and reviewed in the MARS database.
Fifty-eight patients were excluded for the following reasons: the
radiographs demonstrated bilateral ACL reconstructions (forty-
five), the radiographs were of poor quality (eight), or the patient
had undergone other additional surgery (five). Of note, no pa-
tients were excluded on the basis of incomplete arthroscopic
chondral classification, as we had complete chondral classifica-
tion data for every patient in the study. This resulted in a total of
632 patients with an anteroposterior and/or a Rosenberg radio-
graph. In this study, 58.2% of the patients were male. The left

knee was involved in 50.9% of the cases. The mean age of the
patients was twenty-eight years (range, twelve to sixty-three
years), and the mean body mass index (BMI) was 26.0 kg/m?
(range, 18.7 to 47.2 kg/m?). Five hundred and ninety-four pa-
tients had an anteroposterior weight-bearing radiograph (429
had bilateral radiographs), while 416 patients had a weight-
bearing Rosenberg radiograph (315 had bilateral radiographs).
Three hundred and seventy-eight patients had both an antero-
posterior and a Rosenberg radiograph. Because of various clin-
ical protocols and insurance reimbursements, not all patients
had these additional radiographs. Furthermore, not all patients
had bilateral anteroposterior and/or Rosenberg radiographs.

Arthroscopic Findings

Four hundred and fifteen patients had arthroscopic evidence of
articular cartilage degeneration in one or both tibiofemoral
compartments. Moderate to severe (grade-2, 3, or 4) articular
cartilage changes were more common in the medial femoral
condyle (283 [44.8%] of the 632 patients) than in the lateral
femoral condyle (197 [31.2%] of the 632 patients). One hun-
dred and sixty-two (25.6%) of the 632 patients had chondral
changes in both the medial and lateral compartments. Chon-
dral lesions involving the medial and lateral tibial plateaus were
noted in 21.5% (136) and 14.4% (ninety-one) of the 632 in-
volved knees, respectively. When chondral disease of the tibial
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TABLE IV Relationship Between the Radiographic Osteoarthritis Classification Systems and the Degree of Articular Cartilage

Degeneration within the Tibiofemoral Joint Identified at the Time of Arthroscopy: Interobserver Reliability
and Correlation with Arthroscopic Findings*

Correlation
Osteoarthritis Sum (MFC + MTP 95% Confidence Maximum (MFC, 95% Confidence
Classification Radiograph + LFC + LTP)t Interval MTP, LFC, or LTP)} Interval

Kellgren-Lawrence AP 0.30 0.23 0.38 0.27 0.19 0.34

R 0.42 0.33 0.49 0.38 0.30 0.46

IKDC AP 0.32 0.25 0.39 0.28 0.20 0.35

R 0.37 0.29 0.45 0.34 0.25 0.42

Fairbank AP 0.32 0.24 0.39 0.28 0.20 0.35

R 0.36 0.27 0.44 0.33 0.24 0.42

Brandt et al. AP 0.31 0.23 0.38 0.28 0.20 0.35

R 0.35 0.26 0.43 0.31 0.22 0.40

Ahlback AP 0.23 0.16 0.31 0.20 0.12 0.27

R 0.29 0.20 0.37 0.26 0.17 0.35

Jager-Wirth AP 0.28 0.21 0.36 0.25 0.17 0.33

R 0.34 0.25 0.42 0.28 0.19 0.37

Unilateral radiographs AP (n =164) 0.33 0.27 0.39 0.29 0.23 0.34

R (n =100) 0.36 0.29 0.43 0.31 0.24 0.38

Bilateral radiographs AP (n = 428) 0.28 0.25 0.32 0.25 0.21 0.29

R (n=315) 0.35 0.31 0.39 0.32 0.28 0.36

Total radiographs AP (n = 592) 0.29 0.26 0.32 0.26 0.23 0.29

R (n=415) 0.36 0.32 0.39 0.32 0.28 0.35
*MFC = medial femoral condyle, LFC = lateral femoral condyle, MTP = medial tibial plateau, LTP = lateral tibial plateau, AP = anteroposterior, R =
Rosenberg (posteroanterior weight-bearing radiograph made with the knee in 45° of flexion), and IKDC = International Knee Documentation
Committee. TBoth the sum and the maximum of the arthroscopic grades of articular cartilage were used to represent the severity of osteoarthritis.

plateau was noted, it was an isolated lesion in 14.7% of the lateral
and 5.5% of the medial plateaus.

Interobserver Reliability of Radiographic Classification
Systems for Osteoarthritis

Six different radiographic classification systems were used to
grade tibiofemoral osteoarthritis on both anteroposterior and
Rosenberg radiographs. The results in Table III show the in-
terobserver reliability (intraclass correlation coefficients) and
95% confidence intervals (Cls) for these classification systems.
The IKDC had the most favorable combinations, with mod-
erate reliability for the anteroposterior radiographs (intraclass
correlation coefficient = 0.59; 95% ClI, 0.55 to 0.63) and good
reliability for the Rosenberg radiographs (intraclass correlation
coefficient = 0.66; 95% CI, 0.62 to 0.71), according to Bland
and Altman®. Overall, the interobserver reliability for classi-
fying osteoarthritis on the anteroposterior images was mod-
erate (intraclass correlation coefficient = 0.55; 95% CI, 0.53 to
0.56), while Rosenberg images demonstrated good reliability
(intraclass correlation coefficient = 0.63; 95% CI, 0.61 to 0.65).
Bilateral Rosenberg images were interpreted with significantly
better reliability (intraclass correlation coefficient = 0.65; 95%
CI, 0.63 to 0.67) than were unilateral images (intraclass cor-

relation coefficient = 0.54; 95% CI, 0.49 to 0.58). This difference
was not seen in the groups with unilateral (intraclass correlation
coefficient = 0.55; 95% CI, 0.51 to 0.58) and bilateral (intraclass
correlation coefficient = 0.55; 95% CI, 0.52 to 0.57) anteropos-
terior radiographs.

Correlation of Radiographic Classification and Arthroscopic
Findings

Table IV shows the Spearman rho values for the relationship
between the radiographic grades of osteoarthritis according to
the six different classification systems and the degree of articular
cartilage degeneration within the tibiofemoral joint identified
with use of arthroscopy. Overall, a Rosenberg radiograph had a
better correlation in predicting total chondral disease (Spearman
rho = 0.36; 95% CI, 0.32 to 0.39) compared with an antero-
posterior radiograph (Spearman rho = 0.29; 95% ClI, 0.26 to
0.32). According to Cohen®', a small correlation is on the order
0f 0.10, a medium correlation is on the order of 0.30, and a large
correlation is on the order of 0.50. With this standard for the
magnitude of the correlation coefficient, the overall estimate of
correlation between radiographic classification with use of the
Rosenberg radiographs and arthroscopic grading was medium.
Both for the anteroposterior and the Rosenberg radiographs, the
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use of bilateral images did not lead to a better correlation
compared with when only unilateral images were used.

Discussion

his study confirmed our primary hypothesis that no ra-

diographic classification system has very good (intraclass
correlation coefficient of 0.8 to 1.0) interobserver reliability,
but rather has moderate (0.4 to 0.6) or good (0.6 to 0.8) reli-
ability, for classifying tibiofemoral osteoarthritis of the knee.
The IKDC system, which places more emphasis on joint space
narrowing than does the more traditional Kellgren-Lawrence
system, had good reliability and performed superior to all but
the Ahlbdck system with use of Rosenberg radiographs. Some
of these osteoarthritis classification scales have been previously
analyzed for reliability but, to our knowledge, never at the
magnitude or comprehensiveness of the current study. In only
one previous study that we are aware of was the interobserver
reliability investigated with use of the IKDC. Those authors
found slightly poorer intraclass correlation coefficients, of 0.46
and 0.45, for the medial and lateral tibiofemoral joints, re-
spectively, with use of unilateral Rosenberg radiographs®. The
Kellgren-Lawrence classification has been the most-studied
classification system, with previous investigations demonstrating
a wide range of interobserver reliability (0.51 to 0.89)'"*?. This
large range may likely be due to the various techniques used, the
broad range of patient age groups, and the wide variation in the
degree of osteoarthritis.

The classification scale by Brandt et al., also strongly based
on joint space narrowing, demonstrated moderate interobserver
reliability in this study. This classification scale breaks joint space
narrowing into 25% increments, which perhaps makes agreement
more difficult among interpreters. However, to our knowledge no
previous studies have measured interobserver reliabilities. The
Ahlbick classification is also based on joint space narrowing.
Nonetheless, there is more emphasis on bone loss, which is less
applicable to a patient population with early osteoarthritis, such
as in this study. Previous studies of the Ahlbéck system have also
demonstrated worse interobserver reliabilities (0.11 to 0.23)
compared with those in this study'”**. No reliability studies that
we are aware of have been performed for the Fairbank and Jéger-
Wirth classifications.

We believe that the present study is unique in that it is the
first time a wide range of articular cartilage changes have been
investigated both radiographically and arthroscopically. We
found that all six radiographic classification systems had small to
medium correlations with arthroscopic findings. Previous studies
with weight-bearing radiographs and joint space narrowing
without assigning classification scales have had similar find-
ings***~!. The authors of one previous study noted similar cor-
relation coefficients for arthroscopic disease (0.49 to 0.56) when
classified with use of the systems of Kellgren-Lawrence and Brandt
et al., which were not significantly different from each other’.

Our hypothesis that Rosenberg radiographs would dem-
onstrate higher reliability than anteroposterior radiographs was
true for all classification scales except the Jager-Wirth, for which
reliability with Rosenberg radiographs was essentially equal to

OSTEOARTHRITIS CLASSIFICATION SCALES: INTEROBSERVER
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that with anteroposterior radiographs. Only one previous study
that we are aware of has compared the interobserver reliability
between anteroposterior (0.96) and Rosenberg (0.83) radio-
graphs in regard to osteoarthritis classification scales, and this
comparison was done with use of only the Ahlbéck classifica-
tion™. However, the previous study had two observers instead of
three (as in the current study) and it looked at one classification
system. The majority of cases of arthroscopic disease were
classified as stage 1 or 2. When looking at each individual ra-
diographic technique in our study, bilateral Rosenberg radio-
graphs were interpreted with significantly better reliability than
were unilateral images. However, this was not the case with the
anteroposterior radiograph groups.

Our study demonstrated that overall and within most
classification systems, the Rosenberg radiograph was better for
predicting chondral disease when compared with an antero-
posterior radiograph. Previous studies have demonstrated the
Rosenberg radiograph to more consistently predict osteoar-
thritis, given its ability to visualize the mid-flexion surface of
the femoral condyles, which is a common site of degenerative
wear"”. However, these prior studies involved patient popu-
lations that were smaller and had more advanced osteoarthritis
than the patient population in the current study.

Bilateral Rosenberg results confirmed our final hypothesis
that unilateral images would demonstrate less reliability than bi-
lateral images did, but this was not noted with anteroposterior
weight-bearing radiographs. To our knowledge, the interobserver
reliability of unilateral compared with bilateral knee radiographs
has never been investigated. The bilateral images did not correlate
any better than unilateral images did when predicting intra-
articular disease, although their use did improve the reliability
of osteoarthritis classification scales. To our knowledge, this is
the first time that this has been demonstrated, and it is contrary
to our belief that comparison with the normal knee would allow a
better prediction of osteoarthritis found arthroscopically.

We believe that our study has numerous strengths and
only minor weaknesses. It uses prospectively collected intra-
articular data from forms and a system previously demon-
strated to show reasonable agreement’. Our arthroscopic data
set was complete, so we lost no patients because of incomplete
data. The study contains a large sample size with a spectrum of
articular cartilage disease in addition to normal knees. It might
be assumed that a patient population of relatively young and
active ACL revision patients would not demonstrate severe
disease; however, as noted earlier, 70% had articular cartilage
damage of grade 2 or worse. There were many patients with a
disease classification that was at the most severe designation.
The radiographs were standard of care at both the academic
and the private-practice sites. We believe that the findings of
this study have generalizability to the physician care-provider
and knee patient population. Weaknesses of the study include a
lack of standardized radiographic quality among sites, which
could not be well controlled. Thus, some subjects were ex-
cluded because of poor image quality. Also, there was a selec-
tion bias in the cohort, as all of the patients were undergoing
revision ACL reconstruction. Patient insurance restrictions
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limited our ability to make both anteroposterior and Rosen-
berg radiographs for all subjects. We overcame this limitation
by having a large sample size in our study.

Conclusions
O ur study is novel in that we not only investigated the in-
terobserver reliabilities of the various osteoarthritis classi-
fication systems commonly used for the knee, but we also
analyzed their correlation with cartilage status assessed arthro-
scopically across a wide range of articular disease. We demon-
strated that the commonly used radiographic classification
systems have moderate to good interobserver reliability and
medium correlation with arthroscopic findings. The IKDC
classification assessed with use of Rosenberg radiographs had
the most favorable combination of good reliability and me-
dium correlation. Further, we clearly demonstrated that, overall,

OSTEOARTHRITIS CLASSIFICATION SCALES: INTEROBSERVER
RELIABILITY AND ARTHROSCOPIC CORRELATION

Rosenberg radiographs had higher interobserver reliability and
higher correlation with arthroscopic findings of chondral dis-
ease than did anteroposterior radiographs. ®
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