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Scientific summary

Background

The menisci are two semilunar, fibrocartilaginous discs located between the medial and lateral articular
surfaces of the femur and tibia in each knee. The menisci play an important role in the knee providing
multiple complex functions, including load bearing, stress distribution and shock absorption. Loads
transmitted through the joint to the cartilage are partially borne by the menisci; hence they play an
important role in both the protection of the cartilage and the subsequent development of degenerative
osteoarthritis of the knee should the menisci become damaged.

Damage to the menisci commonly occurs in two different scenarios: in young active individuals during
sporting activity and in older individuals as a result of long-term degeneration of the menisci.

Reliable non-invasive diagnosis of meniscal tears is difficult. Magnetic resonance imaging (MRI) is often
referred to as the gold standard for non-invasive diagnosis of meniscal tears. However, incidental meniscal
findings on MRI of the knee are common in the general population. These incidental findings increase with
age and are often not associated with pain. The only completely accurately way to diagnose meniscal tears
is to perform an arthroscopy of the knee in order to image the menisci directly. However, this is an invasive
procedure and therefore carries risks for the patient.

As an alternative to imaging or surgery there are a number of physical examination tests described for the
diagnosis of meniscal tears. The most commonly used physical tests include the joint line tenderness Test,
McMurray’s Test and Apley’s Test. These tests have been in use for many years, but are widely acknowledged
to have limited specificity and sensitivity, particularly in the presence of other knee pathologies such as anterior
cruciate ligament rupture. More recently Karachalios et al. have described a new physical test to detect
meniscal tears – the Thessaly Test [Karachalios T, Hantes M, Zibis AH, Zachos V, Karantanas AH, Malizos KN.
Diagnostic accuracy of a new clinical test (the Thessaly test) for early detection of meniscal tears. J Bone Joint
Surg Am 2005;87:955–62]. The Thessaly Test is reported to have a high sensitivity and specificity.

The aim of this prospective study was to determine the diagnostic accuracy of the Thessaly Test and to
determine if the Thessaly Test (alone or in combination with other tests) can obviate the need for further
investigation by MRI or arthroscopy for patients with suspected meniscal tear.

Although the primary purpose of the study was to evaluate whether or not the Thessaly Test is of use to
primary care clinicians in the diagnosis of meniscal tears, the study was actually conducted in a secondary care
setting. The rationale for this was that any one individual general practitioner (GP) is likely to see only a very
small number of patients with a meniscal tear in the course of an average year. In order to avoid the need for
a large network of primary care clinicians who would contribute only relatively small numbers of patients, the
study was designed to be undertaken in secondary care, where large numbers of the target patient group are
available. Primary care clinicians were brought in to the secondary care setting to evaluate patients. This
pragmatic design enhanced the efficiency of the study and provided an opportunity to compare the diagnostic
accuracy of the Thessaly Test when utilised by both primary care clinicians and secondary care specialist
musculoskeletal clinicians.
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Objectives

l To determine the diagnostic accuracy of the Thessaly Test for meniscal tears in the knee and whether
or not this test can obviate the need for further investigation by arthroscopy or MRI.

l To determine how the Thessaly Test compares with clinical history and to other commonly used
physical examinations (McMurray’s Test, Apley’s Test and the joint line tenderness Test) in diagnosing
meniscal tears.

l To determine if the presence of arthritis or other knee pathologies influences the accuracy of the
Thessaly Test.

l To determine if the use of combinations of physical tests (such as the Thessaly Test, McMurray’s Test,
Apley’s Test and the joint line tenderness Test) provides better specificity and sensitivity than a single
test alone in the diagnosis of meniscal tears.

l To determine the ability of non-specialist GPs to use the Thessaly Test in comparison with specialist
knee clinicians.

Methods

This was a single-centre study undertaken at Glasgow Royal Infirmary between 2013 and 2014, study
registration number ISRCTN43527822. A total of 367 patients were recruited (covering all age ranges) –
292 patients with suspected knee pathology, 75 patients with no knee pathology.

Knee pathology group

Inclusion criteria

l Patients referred to the knee clinic at Glasgow Royal Infirmary.

Exclusion criteria

l Age < 18 years.
l Unable to give informed consent.
l Previous knee replacement surgery.

Control group

Inclusion criteria

l Patients attending the hand clinic at Glasgow Royal Infirmary or responding to advertisement posters
placed within Glasgow Royal Infirmary.

Exclusion criteria

l Age < 18 years.
l Unable to give informed consent.
l Previous knee replacement surgery.
l A history of knee pain in the last 6 months.
l Osteoarthritis.
l Rheumatoid arthritis.
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A subgroup of knee pathology patients were recruited directly from a single GP practice. The purpose of
this was to allow comparison with the main study group recruited in secondary care to ensure that the
demographics of the main group matched those that would be expected to present to a typical
GP practice.

Independent assessments of patients knees were carried out by orthopaedic musculoskeletal specialists
(n= 11) and primary care clinicians (n= 12). Each clinician undertook the following diagnostics tests
for meniscal tears: the Thessaly Test, McMurray’s Test, Apley’s Test and the joint line tenderness Test.
In addition, each clinician made a diagnosis based on a standardised clinical history. In order to avoid bias
the order in which each test was performed was randomised.

Magnetic resonance imaging scans were performed as a ‘gold standard’ for diagnosing meniscal tear in
282 patients (239 knee pathology and 43 controls). The accuracy of MRI diagnosis was further validated in
77 patients who required arthroscopy of the knee. Knee radiography were performed to determine
presence of osteoarthritis in 264 patients (all knee pathology patients).

For each diagnostic test we calculated the sensitivity, specificity, negative and positive predictive value,
likelihood ratio, odds ratio and diagnostic accuracy.

Multivariate logistic regression and stepwise logistic regression models were used to test whether or not
combinations of physical tests were predictive of MRI diagnosis.

Results

Fifty-six per cent of patients in the knee pathology group had a meniscal tear diagnosed on a MRI scan,
compared with just 12% in the control group. All patients in the control group were asymptomatic. The
medial meniscus was more commonly affected (71.4%). In the knee pathology group 18.3% of patients
had a concomitant anterior cruciate ligament injury and 27% of patients had osteoarthritis grade II or
higher on the Kellgren and Lawrence scale.

When the Thessaly Test was utilised by primary care clinicians it had a sensitivity of 0.66, a specificity of
0.39 and a diagnostic accuracy of 54%. Similar diagnostic accuracy was achieved for the other tests:
McMurray’s Test 54%, Apley’s Test 53%, joint line tenderness Test 54% and clinical history 55%.

When used by musculoskeletal clinicians the Thessaly Test had a sensitivity of 0.62, a specificity of 0.55
and diagnostic accuracy of 59%. The diagnostic accuracy of the other tests was McMurray’s Test 63%,
Apley’s Test 58%, joint line tenderness Test 64% and clinical history 69%.

Sensitivity of the Thessaly Test was influenced by age and the presence of other knee pathologies when
used by primary care clinicians and by the presence of other knee pathologies when used by
musculoskeletal clinicians.

Multivariable logistic regression with all factors included and stepwise logistic regression was performed to
identify factors predictive of MRI diagnosis. For primary care clinicians, age and past history of osteoarthritis
were both significant predictors of MRI diagnosis of meniscal tear. For musculoskeletal clinicians, age and a
positive diagnosis of meniscal tear on clinical history taking were significant predictors of MRI diagnosis.
No physical tests were predictive in our models for either group of clinicians.

The specificity of MRI diagnosis was tested in subgroup of patients who went on to have a knee arthroscopy.
The specificity was 0.53 [95% confidence interval (CI) 0.28 to 0.77] and 0.6 (95% CI 0.32 to 0.84) after
patients who had previously had knee surgery were removed from the analysis. The sensitivity of MRI
compared with arthroscopy was 1.0.
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Conclusions

The data generated by this study suggests that the Thessaly Test is no better at diagnosing meniscal tears
than other established physical tests. We found that neither the Thessaly Test alone or in combination with
other physical tests could be reliably used by primary care clinicians as an alternative, or surrogate, for MRI
scanning to diagnose meniscal tears in the knee.

We have also found that MRI diagnosis of meniscal tears in comparison with arthroscopic diagnosis was
less accurate than is commonly reported in the literature. This is particularly true when MRI is used
indiscriminately rather than in targeted populations of patients with specific ‘suspected’ knee pathologies.
Further well-defined studies are required to determine the true accuracy of MRI for meniscal tear.

The findings of this study have implications for primary care clinicians who may wish to consider referral of
patients with significant knee pain and injuries to a specialist clinician for assessment and treatment rather
than automatic referral for MRI imaging of the knee. This approach is likely to maximise the benefit from
MRI imaging and minimise the cost of unnecessary or inappropriate imaging.

Trial registration

This trial is registered as ISRCTN43527822.

Funding

Funding for this study was provided by the Health Technology Assessment programme of the National
Institute for Health Research.
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