
Objective: To determine clinicians’ accuracy and reliability for the clinical diagnosis of unstable meniscus
tears in patients with symptomatic osteoarthritis of the knee. Design: A prospective cohort study. 
Setting: A single tertiary care centre. Patients: One hundred and fifty-two patients with symptomatic 
osteoarthritis of the knee refractory to conservative medical treatment were selected for prospective evalu-
ation of arthroscopic débridement. Intervention: Arthroscopic débridement of the knee, including
meniscal tear and chondral flap resection, without abrasion arthroplasty. Outcome measures: A stan-
dardized assessment protocol was administered to each patient by 2 independent observers. Arthroscopic
determination of unstable meniscal tears was recorded by 1 observer who reviewed a video recording and
was blinded to preoperative data. Those variables that had the highest interobserver agreement and the
strongest association with meniscal tear by univariate methods were entered into logistic regression to
model the best prediction of resectable tears. Results: There were 92 meniscal tears (77 medial, 15 lat-
eral). Interobserver agreement between clinical fellows and treating surgeons was poor to fair (κ < 0.4)
for all clinical variables except radiographic measures, which were good. Fellows and surgeons predicted
unstable meniscal tear preoperatively with equivalent accuracy of 60%. Logistic regression modelling 
revealed that a history of swelling and a ballottable effusion were negative predictors. A positive McMur-
ray test was the only positive predictor of unstable meniscal tear. “Mechanical” symptoms were not reli-
able predictors in this prospective study. The model was 69% accurate for all patients and 76% for those
with advanced medial compartment osteoarthritis defined by a joint space height of 2 mm or less. 
Conclusions: This study underscored the difficulty in using clinical variables to predict unstable medial
meniscal tears in patients with pre-existing osteoarthritis of the knee. The lack of interobserver agreement
must be overcome to ensure that the findings can be generalized to other physician observers.

Objectif : Déterminer chez les cliniciens la précision et la fiabilité du diagnostic clinique des déchirements
instables du ménisque chez les patients présentant une arthrose symptomatique du genou. Conception :
Étude prospective de cohorte. Contexte : Un seul centre de soins tertiaires. Patients : On a sélectionné
152 patients atteints d’une arthrose symptomatique du genou réfractaire au traitement médical usuel
pour procéder à une évaluation prospective du débridement arthroscopiquee. Intervention : Débride-
ment arthroscopique du genou, y compris résection du déchirement du ménisque et du lambeau chon-
dral sans arthroplastie par abrasion. Mesures de résultats : Deux observateurs indépendants ont admi-
nistré un protocole d’évaluation normalisé à chaque patient. La détermination arthroscopique des
déchirements instables du ménisque a été consignée par un observateur qui a étudié l’enregistrement
vidéo sans connaître les données préopératoires. Les variables qui présentaient la plus grande uniformité
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Several arthroscopic interventions
have been described for the man-

agement of symptomatic osteoarthritis
of the knee refractory to conservative
measures. The prevailing opinion is
that resection of unstable meniscal
tears has the greatest potential for 
improvement from arthroscopy,1–5

although less satisfactory results are ex-
pected in knees with more advanced
articular damage, severe tibiofemoral
malalignment and chronic symptoms.6

Inasmuch as some patients with unsta-
ble meniscal tears improve with
arthroscopic resection, it would seem
reasonable to identify this subgroup of
patients with osteoarthritis of the knee.
More accurate selection of these 
patients could help primary care physi-
cians to refer appropriate patients to
be considered for arthroscopy, mini-
mize the need for expensive tests and
help stratify the care of these patients
to other appropriate procedures.

Several authors have reported on
the accuracy of the history and physi-
cal examination in the diagnosis of
unstable meniscal tears, ranging from
79% to 81%.7,8 Others have looked at
the utility of individual clinical signs
such as joint line tenderness and the
McMurray test.9–11 Some excluded
patients with severe gonarthrosis,
whereas others included a mixed
population of patients with or with-
out established osteoarthritis. The
clinical diagnosis of unstable menis-
cal tears may be more difficult in 
patients with radiographically evident
osteoarthritis because of competing

sources for the symptoms. This sub-
ject was not adequately addressed by
our review of the literature. Further-
more, the reliability of the clinical
signs and symptoms used in these
studies has not been described and
raises doubts about the ability to
generalize these findings to other
clinical settings.12

Our study was designed to evalu-
ate prospectively a cohort of patients
with symptomatic osteoarthritis of
the knee and to develop a standard-
ized clinical assessment protocol that
would determine the interrator relia-
bility of commonly used physical
signs and symptoms in this condi-
tion. We also sought to measure clin-
icians’ accuracy in predicting the
presence of unstable tears. Finally,
we determined whether diagnostic
accuracy could be improved using
accepted methodology for develop-
ing clinical prediction rules.13,14

Methods

Inclusion criteria

All patients aged 40 to 75 years 
referred to our orthopedic outpatient
clinic between March 1995 and 
November 1997 with primary os-
teoarthritis of the knee (as defined by
the American Rheumatism Associa-
tion15) were considered for the 
present study. Patients with inflam-
matory or post-traumatic forms of os-
teoarthritis were excluded. Patients
with prior meniscectomy were also

excluded. The age criteria were cho-
sen in accordance with most other
published therapeutic studies of os-
teoarthritis. The clinic is located in 
a tertiary care teaching institution 
although the majority of patients 
referred to the orthopedic outpatient
clinic come from general practition-
ers, and the patient pool is likely simi-
lar to that in a community hospital
setting. Patients who remained symp-
tomatic despite supervised physical
therapy and comprehensive medical
management were considered for
arthroscopy. The final decision was
made between patient and surgeon
after a full discussion as to the per-
ceived risk:benefit ratio. The study,
which was reviewed and approved by
the Research Ethics Board, was ex-
plained to all prospective patients,
and their informed consent obtained. 

Preoperative assessment

A postgraduate orthopedic fellow
followed a standardized assessment
protocol for each subject in the
preadmission clinic of the hospital 7
to 10 days before the surgical proce-
dure. The protocol was developed by
consensus of the participating sur-
geons before the start of the study, to
be comprehensive for all possible rel-
evant preoperative predictors, based
on a review of the literature. A study
manual that described the pertinent
physical tests was made available to
each participating fellow and surgeon
to maximize consistency in examina-
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entre les observateurs et le lien le plus solide avec un déchirement du ménisque établis par la méthode
univariée ont été entrées dans une régression logistique visant à modéliser la meilleure prédiction des
déchirements résécables. Résultats : Il y avait 92 déchirements du ménisque (77 déchirements internes,
15 latéraux). L’uniformité interobservateurs entre les chercheurs cliniciens et les chirurgiens traitants a
varié de faible à moyenne (κ < 0,4) pour toutes les variables cliniques à l’exception des évaluations radio-
graphiques, qui étaient bonnes. Les chercheurs et les chirurgiens ont prédit un déchirement instable du
ménisque avant l’intervention avec une précision équivalente de 60 %. La modélisation par régression lo-
gistique a révélé que des antécédents d’enflure et d’épanchements ballottables étaient des prédicteurs né-
gatifs. Un résultat positif au test de McMurray a constitué le seul prédicteur positif de déchirements insta-
bles du ménisque. Les symptômes «mécaniques» n’ont pas constitué des prédicteurs fiables dans le
contexte de cette étude prospective. Le modèle a présenté une précision de 69 % chez tous les patients et
de 76 % chez ceux qui présentaient une arthrose avancée du compartiment interne, définie par un espace
articulaire de 2 mm ou moins. Conclusions : Cette étude souligne la difficulté que présente l’utilisation
de variables cliniques pour prédire des déchirements instables de la partie interne du ménisque chez des
patients qui ont une arthrose préalable du genou. Il faut surmonter l’absence de convergence entre obser-
vateurs pour assurer qu’il est possible de généraliser les constatations à d’autres observateurs médecins.



tion. In particular, the original Mc-
Murray test was defined: maximal
knee flexion and application of exter-
nal rotation and axial loading and 
extension of the knee.16 A positive
test was recorded if there was local-
ized joint line pain or a palpable or
audible and painful click related to
rotation. The test was repeated using
internal rotation at full flexion. Val-
gus or varus loading was not part of
this version of the test. When feasible,
the operating surgeon repeated the
standardized assessment on the day
of operation to determine the reliabil-
ity of the chosen clinical parameters
for the study. Radiographs were ob-
tained 1 week preoperatively in both
the 1-m standing anteroposterior
(AP) and a 45° posteroanterior (PA)
flexion weight-bearing projections.17

The latter has been suggested as a
more sensitive technique for joint
space narrowing. A foot map was
used to normalize rotation for both
views and a foam wedge to control
flexion for the 45° PA projection. 
All radiographs were assessed by 2
observers (G.F.D. and K.R.) who
were blinded to the arthroscopic and
clinical manifestations of the subjects.
The features recorded included joint
space in the lateral and medial
tibiofemoral compartments, anatomi-
cal tibiofemoral axis18 and the pres-
ence of tibial or femoral osteophytes.
Lateral and tangential patellar views
were not used as a means of predict-
ing articular wear. MRI was not used.

Intervention

All patients underwent arthroscopy
of the knee with either general or
spinal anesthesia. Tourniquet use was
according to surgeon preference. A
thorough diagnostic arthroscopy was
recorded on videotape before and af-
ter any intervention. A meniscal tear
was considered unstable if it was of
full or partial thickness, longitudinal
and displaceable, radial or oblique es-
timated at 3 mm or more, or com-
plex. The surgeon then performed the
procedure, which included resection

of loose chondral flaps, unstable
meniscal tears and synovectomy only
when required for visualization using
standard, motorized instruments.
Abrasion arthroplasty was not per-
formed, although microfracture was
performed for full-thickness chondral
defects. 

Articular cartilage wear was cate-
gorized by the method of the French
Society for Arthroscopy (SFA),19

which classifies each tibiofemoral and
the patellofemoral compartment by a
grade, summarizing the depth of le-
sion, surface area involvement and
exact location. Surface area involve-
ment was estimated as a percentage
of compartment involvement and 
location of the lesion recorded on an
articular diagram. The classification
has been validated in a population of
patients fulfilling the American Col-
lege of Rheumatology clinical and ra-
diographic criteria for osteoarthritis
of the knee,15,20 similar to the patients
enrolled in the present study. 

Outcome measures

All physicians were asked to predict
to the nearest decile the percent prob-
ability of finding an unstable meniscal
tear at arthroscopy, based on their
clinical evaluation and radiographic
review. This was to establish a baseline
proficiency measure of accuracy for
this diagnosis. The interobserver
agreement for all clinical variables and
prediction of tears was obtained for 6
clinical fellows versus 7 orthopedic
staff, using overall percent agreement
and the kappa coefficient (κ).21 The κ
is calculated as the percent agreement
expected beyond that of chance and,
hence, is a better index of the reliabil-
ity of the variable being studied.22

Landis and Koch21 suggested the fol-
lowing guidelines for establishing the
qualitative strength of κ: (0–0.2 =
slight, 0.21–0.4 = fair, 0.41–0.6 =
moderate, 0.61–0.8 = substantial and
0.81–1.0 = almost perfect). Reliability
testing of predictor variables was re-
stricted to interobserver, which is usu-
ally smaller than intraobserver reliabil-

ity but more clinically relevant in the
formulation of a prediction rule gen-
eralizable to other clinical settings. 

The presence of an unstable menis-
cal tear was selected as the primary
surgically relevant outcome in this
study since we believed this would be
most clinically relevant to surgeons
considering arthroscopic débride-
ment. Although much of the available
data are retrospective, satisfactory
functional outcome after meniscec-
tomy is inversely related to articular
cartilage wear.2,3,23–25 All arthroscopic
procedures were recorded on video-
tape as a permanent record and evalu-
ated by the senior author for the pres-
ence of an unstable tear. Ambiguous
cases were resolved by a consensus of
3 participants.

Statistical analysis

All analysis was done using SPSS
for Windows version 6.1.3 ( SPSS
Inc., Chicago, 1995). Univariate cor-
relations of clinical signs and symp-
toms for resectable meniscal tears was
carried out using the χ2 test without
continuity correction for nominal
data. Continuous and ordinal vari-
ables were split into clinically sensible
cut points. Interobserver agreement
of all clinical variables was measured
with a κ.21 Those factors found to be
most reliable and strongly associated
with an unstable meniscal tear were
entered into a logistic regression to
develop the best model for predicting
an unstable meniscal tear.

Results

Two hundred and nine patients
were referred for admission into the
study; 42 did not meet the criteria
for established osteoarthritis and
were excluded. Of the remaining
167 patients who met eligibility cri-
teria, 15 were ultimately excluded
because of unsatisfactory video
recording, which could not be reli-
ably interpreted postoperatively. The
remaining 152 patients comprised
the study cohort. The mean (and
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standard deviation) age of the pa-
tients was 60.5 (8.5) years and 51%
were women. Pain was the most
common presenting complaint, par-
ticularly with stair climbing and 
rising from a chair. Ligament stabil-
ity was largely intact although effu-
sions and tenderness were more
prevalent. Fig. 1 indicates the distrib-
ution of chondral damage severity,
by arthroscopic SFA grading for all
cases. The medial compartment had
considerably more damage, with 57%
showing grade III or IV involve-
ment. In contrast, both the lateral
and the patellofemoral compart-
ments were less severely involved,
with only 13% and 17%, respectively,
showing grade III or IV changes. 

Unstable meniscal tears were
found in 87 patients. Most were de-
generative complex and oblique tears.
None was considered to be repairable
in the younger patients. Clinical fel-

lows and staff independently showed
identical predictive accuracies of only
60% for unstable tears, based on their
preoperative clinical and radiographic
assessment (Table 1). Accuracies for
the staff ranged from 47% to 75%.
Experience did not correlate with the
predictive accuracy; the 2 surgeons
with greatest experience had accura-
cies of 49% and 71%. Accuracies for
the fellows ranged from 40% to 73%.
All were of the same clinical experi-
ence. Both groups significantly over-
estimated the frequency of unstable
meniscal tears as a reason for persist-
ing knee discomfort, giving rise to
low specificities. Although the predic-
tive accuracy rates were identical, the
groups demonstrated only fair inter-
observer agreement with a κ value of
0.24. Otherwise stated, they dis-
agreed on the prediction for 31 of
the 115 patients evaluated by both
groups of physicians. 

The highest level of κ agreement
for individual predictor variables by
history and physical examination was
only 0.44 for a history of locking, 
despite the production of a study
manual that described each clinical
variable in detail (Table 2). We found
low κ values of interobserver agree-
ment for commonly cited tests such
as the McMurray test (0.16), medial
joint line tenderness (0.21) and a 
visible effusion (0.28). The extent of
disagreement was disappointing as
these variables are among the most
often used clinical signs for evaluating
internal derangements of the knee.
Agreement was much better for radi-
ographic indices, which were split for
easier clinical application.

The distribution of the 92 meniscal
tears was significantly skewed in
favour of medial tears (77 medial v.
15 lateral). Given that many of the
predictor variables were localized to
one area of the joint (i.e., flexion pain,
extension pain, joint line tenderness
and other special tests), we surmised
that there would be greater clinical
relevance and sensibility to rules spe-
cific for a medial meniscal tear, which
is more consistent with clinical prac-
tice, in which a specific diagnosis is
sought. The small number of lateral
meniscal tears would not allow suffi-
cient statistical power to permit a 
stable logistic model and therefore no
attempt was made to develop a sepa-
rate decision rule for these tears.26

Univariate measures of association
for variables predicting unstable me-
dial meniscal tears are listed in Table

Table 1
Percentage Accuracy by Fellows
and Staff in Predicting Unstable
Meniscal Tear, Using 50%
As the Probability Threshold

Prediction Fellows Staff

Sensitivity 87 88

Specificity 21 20

Accuracy 60 60

Positive
predictive value 61 62

Negative
predictive value

54 53
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FIG. 1. Articular cartilage wear in the study patients, according to the French Soci-
ety for Arthroscopy grading system.



3. Few features on the history ap-
peared to be helpful, and most pa-
tients could not report an injury 
preceding the symptoms. Medial
joint line tenderness was found in
90% of all patients and did not dis-
criminate those patients with unsta-
ble tears. Posteromedial pain with
forced full flexion and extension and
a positive McMurray test showed a
trend to association with an unstable
medial meniscal tear. 

Those variables with best univari-
ate association (p < 0.2) and κ agree-
ment (≥0.15) were made available to
a forward stepwise logistic regression
analysis. The analysis yielded 3 statis-
tically significant variables (Table 4).

An odds ratio less than 1 implies a
relative decreased probability of asso-
ciation with an unstable tear whereas
values greater than 1 signify an in-
creased probability. Thus, a history of
swelling and the presence of a ballot-
table effusion were negative predic-
tors of an unstable medial meniscal
tear, whereas a positive McMurray
sign was a positive predictor. The
odds ratios were even stronger for the
subgroup of patients with more se-
vere medial compartment arthrosis
defined as medial joint space of 2 mm
or less on the 45° PA radiograph. Us-
ing this cutoff point, 83% of patients
with a medial joint space of 2 mm or
less had arthroscopically proven

chondropathy of SFA grades III and
IV. The accuracy of meniscal tear
prediction using these 3 variables was
69% for the entire cohort and 76% for
the subgroup, slightly better than
physicians’ preoperative predictive ac-
curacy of 60% using their clinical
judgement based on a review of all
the variables. 

Discussion

The findings of this study suggest
that the clinical diagnosis of unstable
meniscal tears in patients with estab-
lished osteoarthritis is less accurate
than has been reported for other
groups of patients. To our knowl-
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Table 2
Total Interobserver and Kappa (κ) Agreements Between Participating Staff and Fellows for Predictor Variables in 115
Patients Having Symptomatic Osteoarthritis of the Knee

Agreement Agreement

Variable Overall, %
κ (and 95%

confidence interval) Variable Overall, %
κ (and 95%

confidence interval)

History
  Acute injury 61  0.21 (0.03–0.39)

  Special tests
    McMurray 59  0.16 (–0.01–0.33)

  Swelling 69  0.33 (0.17–0.49)     Steinman 52  0.05 (–0.11–0.21)

  Giving way 60   0.12 (–0.04–0.28)     Circumduction 63 0.21 (0.05–0.37)

  Locking 80  0.44 (0.26–0.62)   Instability
    Varus 93             0 (–0.18–0.18)

  Pain
    Generalized 60 –0.03 (–0.15–0.21)

    Valgus 92  0.05 (–0.13–0.23)

    Focal 74   0.11 (–0.08–0.30)     Lachman 96       –0.08 (–0.12–0.04)

    At rest 56        0.16 (0.0–0.32)   Abnormal extension 50    0.07 (–0.05–0.19)

    Rising from chair 78        0.25 (0.05–0.45)   Effusion
    Visible 72   0.28 (0.10–0.46)

    Climbing stairs 90   0.21 (–0.06–0.48)     Ballotment 62   0.19 (0.02–0.36)

Physical findings
  Tenderness
    Medial joint line 79        0.21 (0.01–0.41)

    Sweep 58     0.14 (–0.04–0.32)

    Lateral joint line 70 0.25 (0.07–0.43) Radiographic signs
  1-m standing

    Tibiofemoral varus (≤4°) 75 0.29 (0.13–0.45)

  Pain with passive motion
    Full flexion: 67  0.09 (–0.07–0.25)

    Medial joint space ≤2 mm 80 0.63 (0.49–0.77)

    Anteromedial 59  0.14 (–0.05–0.33)     Lateral joint space ≤3 mm 86 0.72 (0.49–0.95)

    Posteromedial 52  0.10 (–0.09–0.29)   45° Posteroanterior weight
  bearing

    Tibiofemoral varus (≤4°) 88 0.63 (0.51–0.75)

    Anterolateral 65        0.18 (0.0–0.37)     Medial joint space ≤2 mm 83 0.58 (0.44–0.72)

    Posterolateral 72   0.05 (–0.17–0.27)     Lateral joint space ≤3 mm 91 0.80 (0.62–0.98)

    Full extension: 57   0.10 (–0.08–0.28) Clinician prediction* 73 0.24 (0.04–0.44)

    Anteromedial 57   0.06 (–0.14–0.26)

    Posteromedial 48      –0.02 (–0.22–0.18)

    Anterolateral 71        0.02 (0.0–0.40)

    Posterolateral 76   0.01 (–0.17–0.19)
*Clinician prediction of unstable meniscal tear after preoperative evaluation



edge, this is the first attempt to pre-
dict meniscal tears in this group of
carefully defined patients. Experi-
enced physicians in this study could
accurately classify only 60% of 
patients preoperatively. Daniel and
associates7 showed that experienced
clinicians were 79% accurate in diag-
nosing medial meniscal tears when
relying on the clinical examination in
patients without radiographically
proven arthritis. They did not specify
which features of the examination
were most important; rather they al-
lowed clinicians to express a probabil-
ity level of a meniscal problem. Terry
and colleagues8 showed similar accu-
racy of clinical diagnosis (81%) for all

cases of internal derangement, ex-
cluding patients with significant liga-
mentous instability or severe go-
narthrosis. Abdon and associates10

performed a prospective study of pa-
tients undergoing arthroscopy for
suspected meniscal disorders and
used discriminant analysis of a variety
of clinical parameters. They found

that joint line tenderness and a his-
tory of locking were positive predic-
tors, whereas pain at rest, sick leave at
the time of surgery and tenderness of
the medial patellar facet were nega-
tive predictors. Fowler and Lubliner9

prospectively studied 161 patients
with knee pain and a suspected
meniscal disorder and found a combi-
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Table 3

Univariate Association of Staff Predictor Variables Versus Unstable Medial Meniscal Tear at Arthroscopy

Unstable tear, % Unstable tear, %

Clinical finding Yes, n = 66 No, n = 64 p value Clinical finding Yes, n = 66 No, n = 64 p value

Demographics
  Mean (and SD) age, yr 59 (9) 58 (9) 0.51*

    Full extension: 69 66 0.71

  Male 57 43 0.08     Anteromedial 58 68 0.26

   Obesity (BMI >27) 54 50 0.73     Posteromedial 43 30 0.18

History
  Acute injury 34 38 0.61

    Anterolateral 21 34 0.14

  Swelling 48 69 0.01     Posterolateral   4 11 0.18

  Giving way 42 42 0.94   Special tests

    McMurray 66 53 0.18

  Locking 22 22 0.96     Steinman 50 43 0.43

  Pain
    Generalized 64 71 0.41

    Circumduction 74 61 0.59

    Focal 81 92 0.06   Instability

    Varus 17 18 0.85

    At rest 39 55 0.07     Valgus 14 21 0.27

    Rising from chair 81 89 0.21     Lachman   6   6 1.00

    Climbing stairs 89 92 0.54   Abnormal extension 38 54 0.08

Physical findings
  Tenderness
    Medial joint line 89 91 0.75

  Effusion
    Visible 28 33 0.48

    Lateral joint line 24 31 0.41     Ballotment 19 41   0.007

  Pain with passive motion
    Full flexion: 89 85 0.46

    Sweep 37 52 0.08

    Anteromedial 58 68 0.26 Radiographic signs
  1-m standing

    Tibiofemoral varus (≤4°) 68 51 0.04

    Posteromedial 58 40 0.06     Medial joint space ≤2 mm 41 35 0.63

    Anterolateral 24 24 1.00     Lateral joint space ≤3 mm   2   9 0.72

    Posterolateral 15 11 0.49   45° Posteroanterior weight
  bearing

    Tibiofemoral varus (≤4°) 69 52 0.03

    Medial joint space ≤2 mm 47 40 0.41

    Lateral joint space ≤3 mm   4 16 0.01
*Student’s t -test

Table 4
Odds Ratios and 95% Confidence Intervals for Predictor Variables Remaining
in Logistic Regression Model Predicting an Unstable Medial Meniscal Tear

Variable All patients Joint space ≤2 mm

History of swelling 0.42 (0.19–0.96) 0.19 (0.04–0.84)

Ballotable effusion 0.38 (0.16–0.93) 0.12 (0.02–0.60)

Positive McMurray test 2.21 (0.96–5.1) 13.9 (2.3–85.3)
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nation of signs most valuable. Joint
line pain was sensitive (85%) but not
specific (29%). Pain on forced flexion
had a 50% sensitivity and 68% speci-
ficity, and the McMurray test and
block to extension had low sensitivity
yet high specificity. The variability of
pertinent physical signs in these latter
2 studies is likely attributable to the
study population heterogeneity,
given that the age ranges were 16 to
66 years and 13 to 67 years respec-
tively, with no statement as to the
presence of underlying arthritic
change. Several traditional key clinical
signs were very common in our co-
hort of patients who failed medical
management and hence are not good
discriminators. Pain on climbing
stairs (91%), arising from a chair
(85%), medial joint line tenderness
(90%) and pain on forced flexion
(87%) are all pertinent examples.

Another challenge in establishing
clinical criteria for the diagnosis of
meniscal tears is the poor reliability of
classic special tests for meniscal injury
in this cohort of patients as measured
by κ values. The κ is a more valid
measure of interrator concordance
than the percent agreement because
it is not as sensitive to the underlying
prevalence of the variable. The latter
measure would be deceptively high
by chance alone for variables with
high prevalence, as seen with medial
joint line tenderness and pain with
stair climbing, for example. We found
low κ values of interobserver agree-
ment for the McMurray test (0.16),
circumduction or rotation at full flex-
ion (0.21) and medial joint line ten-
derness (0.21). Landis and Koch21

stated those κ values less than 0.4 are
evidence of slight to fair interobserver
agreement only. We sought to opti-
mize this agreement by providing a
study manual with explicit description
of all the variables, although a formal
training session was not provided, as
we had hoped that the findings could
be ultimately generalized to all prac-
tising orthopedic surgeons. The ex-
aminations were spaced 7 to 10 days
apart partly for convenience and

partly so that the first examination
would not influence an immediate
subsequent one. For instance, pro-
vocative tests for meniscal irritation
could have left a persistent discomfort
biasing the next examiner. Bias could
have existed in the present study de-
sign, however, if the baseline condi-
tion had changed between both ex-
aminations because of increased
activity or aggravation of symptoms
preoperatively. Although we thought
this bias would be impossible to mea-
sure, subjects were asked to moderate
their activities in the 2 weeks before
the procedure to minimize the
change in condition. 

A few authors have reported on
the reliability of physical examination
of the knee with variable results.
Evans and associates11 evaluated the κ
agreement for the McMurray test, dif-
ferentiating between a medial thud (κ
= 0.35), sensation of reproducing
symptoms (κ = –0.10) and pain (κ =
0.30). The patient profile was not
thoroughly described in their study
but presumably included many pa-
tients who did not have established
osteoarthritis of the knee. The authors
concluded that the medial “thud” was
more valid for the less experienced ex-
aminer whereas “sensation” and
“pain” were more prognostic for the
more experienced examiner. Stiell and
colleagues27 found moderate interob-
server agreement for medial and lat-
eral joint line tenderness (κ = 0.5 and
0.45 respectively) and visible effusion
(κ = 0.59) in a cohort of acutely in-
jured patients (mean age 36 years) as-
sessed in an emergency department,
although the underlying prevalence of
osteoarthritis was unknown. To our
knowledge, the only previously docu-
mented study of clinical sign reliability
in osteoarthritis of the knee is that of
Cushnaghan and associates.28 They
studied physical signs in 8 patients
with osteoarthritis and found substan-
tial intraobserver agreement for sev-
eral clinical signs and lower levels of
interobserver agreement for joint ten-
derness (κ = 0.4) and effusion (κ =
0.28). Our findings are more consis-

tent with those of Cushnaghan and
associates, implying some influence of
the study population. 

The clinical significance of accu-
rate diagnosis of unstable meniscal
tears in osteoarthritic knees merits
further scrutiny. Many have de-
scribed the results of partial menis-
cectomy in older patients and have
differentiated outcome based on the
presence of degenerative compart-
mental changes. Arthroscopic partial
meniscectomy is a well-tolerated, ef-
fective procedure in patients aged 40
years or older without significant de-
generative change.1–5 The role for 
resection of degenerative tears with
coexisting articular wear is more
contentious. Jones and colleagues25

reviewed partial meniscectomies in
patients over 40 years of age and
found considerably worse outcome
in patients with degenerative tears
(absence of trauma and fissured,
horizontal cleavage tears) than those
with traumatic tears (history of
trauma, bucket handle or parrot-
beak tears). Although the study was
small and retrospective, the authors
recommended resection of only
traumatic tears causing mechanical
symptoms. Lotke and associates24 re-
viewed their long-term results (mean
10.8 yr) of open medial meniscec-
tomy grouped according to preoper-
ative radiographs. The outcome was
satisfactory in 90% of patients with
normal radiographs but in only 21%
for those with moderate or marked
degenerative change. Jackson and
Rouse23 reported satisfactory short-
term results at a mean 2.5 years in
80% of patients who underwent
arthroscopic partial meniscectomy in
the presence of degenerative chon-
dral change versus 95% in those
without degenerative change. These
studies suggest that there are pa-
tients with established osteoarthritis
of knee and unstable meniscal tears
who derive benefit from arthro-
scopic resection. Precise, early iden-
tification of these patients would at
least allow for a more informed
treatment plan. Patients with less se-



vere forms of osteoarthritis may be
the best candidates and would merit
early consideration for arthroscopy if
conservative measures have failed.
The participating surgeons in the
present study agreed with resection
of all unstable meniscal tears in this
cohort (which covers the spectrum
of severity), although we await the
clinical consequences of this when
we review our functional outcome
results at minimum 2-year follow-
up, which will be the subject of a
subsequent report. 

Conclusions

The methodologic criteria for de-
rivation of a prediction rule for unsta-
ble medial meniscal tears in osteo-
arthritic knees were defined and
adhered to in the present study. Un-
fortunately, a standardized clinical as-
sessment of patients with osteoar-
thritis of the knee did not yield
sufficiently reliable or discriminating
variables to ensure a reproducible
prediction rule for the clinical diagno-
sis of unstable meniscal tears. The
study did highlight those clinical vari-
ables that appear to be most pertinent
for this group of patients. Mechanical
symptoms, such as locking or giving
way, and joint line tenderness did not
discriminate for the presence of tears
as has been traditionally espoused.
Swelling and effusion, in particular,
should be noted as negative predic-
tors for unstable tears in this popula-
tion with articular wear. Caution
should be exercised not to apply this
rule to nonarthritic patients where
swelling and effusion may indeed
positively predict meniscal tears. The
McMurray test was the most useful
positive test for detecting unstable
meniscal tears but suffers from only
fair interrator reliability. Clinicians
should accept these results as a chal-
lenge to further refine their diagnos-
tic skills. Noninvasive MRI or ultra-
sonography may be particularly suited
for use in this subgroup of patients in
contrast to cases of isolated meniscal
derangement in nonarthritic knees. 
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