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Background: Magnetic resonance imaging (MRI) is a noninvasive diagnostic method with no
known side effects and a high sensitivity for detecting meniscal lesions as well as lesions of the
anterior and posterior cruciate ligaments. For a correct and complete diagnosis, MRI results must
be interpreted in the context of clinical examination and anamnesis. MRI results can support the
surgical indication for arthroscopy, which is a minimally invasive intervention that facilitates the
visualization, investigation, diagnosis, and treatment of intra-articular lesions of the knee. The
purpose of this study was to assess the correlation between MRI results and the intra-articular
lesions detected arthroscopically. Material and methods: This retrospective study evaluated
a total of 60 patients admitted and treated between January 1, 2013 and January 1, 2014 in the
Clinic of Orthopedics and Traumatology of Mureș County Hospital, Târgu Mureș, Romania. Results: In the 43 patients with lesion of the anterior cruciate ligament, the lesions were seen on
MRI in 40 patients (93%) and confirmed arthroscopically in 37 patients (86%). In 34 cases (79.1%
of the total of 43), the MRI and arthroscopic results were similar, the Kappa coefficient showing
a high degree of correlation (0.90). Conclusion: By assessing the Kappa coefficient to highlight
the correlation between MRI results and arthroscopic diagnosis for knee injuries, a statistically
relevant correlation between the two methods was found. This suggests that a correct diagnosis
can be achieved by both methods.
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Introduction
Knee injuries are most commonly encountered as a result of traumas suffered
at this level and are frequent because of the increasing popularity of sports such
as football, basketball, and skiing in our country. The severity of these lesions
depends equally on localization, stretching, physical condition, and muscle
strength. Multiple efforts have been made to evaluate the amount of disability
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caused by injuries to knee structures and the success of
their treatment by conservative or surgical methods.
Magnetic resonance imaging (MRI) has been successfully used to diagnose knee lesions for more than 20 years
and has often been regarded as the noninvasive alternative
of diagnostic arthroscopy. Numerous large studies have
evaluated the diagnostic capabilities of MRI, with varied
outcomes. In day-to-day clinical practice, MRI is routinely
used to support the diagnosis of meniscal or ACL injuries
prior to recommending arthroscopic examination and surgery. The identification of meniscal tears can be difficult
to interpret and depends on both the observer and the
sensitivity of the scanner. Similar difficulties may exist in
clinical examination as well. The arthroscope provides an
easy method to examine the interior of the knee; it provides a good view of the patello-femural joint and is associated with a very low morbidity. The role of arthroscopic
examination in the diagnosis of knee problems has been
reported many times. Since Burman’s description of the
use of an arthroscope to visualize joints in a cadaveric
model, arthroscopy has risen in popularity to become the
most commonly performed orthopedic procedure today.
Despite the diverse applications of arthroscopy to examine
the shoulder, ankle, wrist, and hip, arthroscopy of the knee
has remained the most frequently performed procedure.
Considering that arthroscopy is one of the two major
interventions of the last century in orthopedic surgery and
MRI is the gold standard paraclinical investigation in knee
injuries, the aim of this work was to highlight the correlation between the two methods. For each type of lesion, we
aimed to investigate whether they are described both in
the operative protocol and the radiological results.

MATERIAL AND METHODS
A retrospective observational study was conducted during a 12-month period in the Clinic of Orthopedics and
Traumatology of Mureș County Hospital, Târgu Mureș,
Romania. A total of 60 patients were evaluated. In order to
make an objective comparison between the two methods
and to reach a conclusion that could be of practical significance, these study assessed lesions of several anatomical
structures such as the posterior cruciate ligament (PCL),
anterior cruciate ligament (ACL), medial collateral ligament (MCL), medial meniscus, lateral meniscus, persistent vertical septum, reactive synovitis, Baker’s cyst, and
cartilage lesions.
Patients with the above mentioned knee injuries, aged
between 15 and 60 years, who underwent an MRI scan and
arthroscopic surgery were included in the study.

TABLE 1.

K value

K value

Degree of agreement

<0.20
0.21–0.40
0.41–0.60
0.61–0.80
0.81–1.00

Slight
Fair
Moderate
Substantial
Almost perfect

Patients with contraindications for MRI (intracerebral
aneurysmal clips, cardiac pacemakers, metallic foreign
body in the eyes, or middle ear implants), patients with recent knee injury but with no instability in any plane on the
clinical examination and negative McMurray test, as well
as patients who were unfit for anesthesia were excluded
from the study.
A blinded radiologist reported the MRI findings. All arthroscopic procedures were performed in a standard manner by an experienced arthroscopic surgeon, under spinal
anesthesia. The diagnostic findings were compared at one
level: MRI versus arthroscopic findings.

Statistical analysis
As a statistical method, we used the Kappa coefficient,
which indicates the power of agreement between the two
diagnostic methods. Kappa scores take into account the
ordering of categorical variables (Table 1). A weighted
Kappa score that evaluates agreement between MRI and
arthroscopy findings was calculated through a matrix in
which MRI ratings were arrayed in the rows and arthroscopy ratings in the columns. The calculation was based on
the difference between how much agreement was actually
present compared to how much agreement would be expected by chance alone. In our study, the coefficient was
calculated using the Statistical Package for Social Sciences
(SPSS) for Windows (Armonk, NY: IBM Corp, USA). The
Mann-Whitney test was used to analyze demographic data.
The study was conducted in accordance with the principles stipulated in the Declaration of Helsinki. Informed
consent was waived by the ethics committee of the Mureș
County Hospital.

RESULTS
Baseline demographics and patient characteristics show
an average age of 32.8 ± 11.41 years (range 15–59 years).
Patient gender had an almost equal distribution: 48.3% (n
= 29) were women and 51.7% (n = 31) men. The demo-
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graphic data showed no significant differences between
the two groups.
Patients included in the study were suffering from knee
trauma due to injuries from skiing, football, or falling from
the same level, most of them being young patients. Most
of the patients (43 out of 60) presented with ACL injuries.
Only two patients presented with PCL injuries, diagnosed
by both MRI and arthroscopy. As far as meniscus lesions
are concerned, most of the subjects (44 out of 60) presented with medial meniscus injuries, and 28 presented with
lateral meniscus trauma.
Persistent vertical septum and Baker’s cyst were predominantly highlighted by MRI descriptions. Also, it is
noteworthy that reactive synovitis was only described in
the arthroscopy protocol.
ACL lesions were described on the MRI examination
in 40 patients (93%) and were confirmed arthroscopically in 37 patients (86%). In 34 cases (79.1%), the MRI
and arthroscopic results were similar, the Kappa coefficient showing a high degree of correlation (0.90). Only
two patients were identified with a PCL lesion by MRI and
arthroscopy. Medial meniscus lesions (anterior and posterior horns) were seen on MRI in 43 patients (97.7%) and
arthroscopically in 41 patients (93.2%). In 40 cases (90.9%
from the total of 44) there was an agreement between the
two methods regarding the diagnosis, the Kappa coefficient showing a degree of correlation of 0.96.
Regarding the body of the medial meniscus, the lesion was detected by MRI in nine patients (81.8%) and
arthroscopically in nine patients (81.8%). In seven cases
(77.8% from the total of 11), there was an agreement between the two methods, the Kappa coefficient showing a
correlation of 0.78, which is considered good.
For the whole medial meniscus (body, anterior and posterior horn), the lesion was detected by MRI in 43 patients
(97.7%) and by arthroscopy in 42 patients (95.5%). In 41
cases (93.2% from the total of 44) there was an agreement
between the two methods, the Kappa coefficient showing
a degree of correlation of 0.96.
Lateral meniscus injuries (body, anterior and posterior
horns) were found by MRI in 23 patients (82.1%) and by
arthroscopy in 21 patients (75%). In 16 cases (57.1% from
the total of 28) the diagnosis was concordant between the
two methods, the Kappa coefficient of 0.74 indicating a
good level of agreement.
In the case of persistent vertical septum, the lesion was
detected by MRI in nine patients (69.2%) and by arthroscopy in 13 patients (100%). In nine cases (69.2% from the
total of 13) the diagnosis was the same for both methods.
The Kappa coefficient could not be calculated.

Baker’s cyst was highlighted via MRI in six patients
(85.7%) and via arthroscopy in only one patient (14.3%).
This case was also confirmed by MRI. However, the Kappa
coefficient of 0.54 indicated a moderate level of agreement.
For cartilage lesions, the injury was found by MRI in 11
patients (29.7%), and by arthroscopy in 37 patients. All cases diagnosed by MRI were confirmed by arthroscopy. The
Kappa coefficient could not be calculated either for cartilage
lesions or for reactive synovitis and lesions of the MCL.

DISCUSSIONS
Most MRIs were performed in clinics from Târgu Mureș.
In order to have more precise data on the sensitivity and
specificity of the MRI procedure, a protocol should be
established that includes the following information: a
detailed patient history, a complete clinical examination,
MRI and, if appropriate, an arthroscopic report.
In some situations, the Kappa coefficient of agreement
could not be calculated because the number of patients
presenting these conditions was insufficient, and the images were depicted on MRI and also arthroscopy. There
are numerous studies in recent years addressing this issue,
trying to determine which diagnostic method is more accurate.1–23 A study on 36 patients evaluated the accuracy
of MRI in the diagnosis of cartilage lesions in comparison
with arthroscopy.15 The results suggested that MRI descriptions can show cartilage damage, but cannot assess
the severity of the cartilage injury, the study concluding
that arthroscopy remains the most accurate diagnostic
method.
Another study, conducted on 185 subjects, compared
the diagnostic accuracy of MRI and arthroscopy in ACL
and meniscus ruptures.10 This study also concluded that
arthroscopy was the most accurate diagnostic method,
and even a rigorous clinical examination was more reliable
than the MRI examination.10
Comparing the accuracy of the two methods in diagnosing meniscal lesions, a study conducted on 70 patients
found that a clinical examination was at least as suggestive
(or even more suggestive in some situations) as MRI images.11 The study stressed the importance of clinical examination, which depends on the experience of the surgeon,
who in turn relies heavily on the images acquired by arthroscopy. MRI is considered useful when there is a clinical suspicion for a type of lesion but the question arises
whether or not to intervene arthroscopically.11–15
In another study, the authors aimed to quantify the ability of 3.0 Tesla MRI to detect articular cartilage lesions at the
level of the knee.9 Joint lesions observed on MRI were grad-
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ed from 1 to 4 and compared with the grades of the Outerbridge classification and those of the International Cartilage
Repair Society (ICRS), used in arthroscopic imaging. The
articular surface was divided into six regions. However, one
limitation consisted in the fact that the MRI assessments
were performed by more than one operator, without establishing a coefficient of variance for each lesion.9 Based on
the MRI images, from a total of 288 joints, 113 (39%) had
a positive diagnosis (from grade 2 to 4). The Kappa coefficient applied to the MRI examination, the Outerbridge,
and the ICRS classification was 0.13, 0.54, and 0.63, respectively. When using the ICRS and the Outerbridge classification on MRI, the sensitivity, specificity, and accuracy were
54%, 92%, and 75%, respectively. Based on these results,
the authors concluded that 3.0 Tesla MRI did not show a
significant power in diagnosing cartilage lesions.9

2.

CONCLUSIONS

11.

Out study found a good correlation between MRI and arthroscopy in assessing lesions of the anterior cruciate ligament, medial meniscus, and lateral meniscus. In case of
Baker’s cyst, there was a moderate diagnostic agreement
between the two methods. In the rest of the cases, namely
lesions of the posterior cruciate ligament and medial collateral ligament, the existence of reactive synovitis, the
persistence of the vertical septum, and cartilage lesions,
the Kappa coefficient could not be calculated due to the
reduced number of subjects. However, the lesions were
mainly diagnosed on MRI, except for reactive synovitis,
which was diagnosed only by arthroscopic imaging. In order to assert a correct and complete diagnosis, MRI should
be interpreted in the context of a thorough anamnesis and
clinical examination. As a final conclusion, there is a strong
correlation between the diagnostic power of the compared
methods, thus both can be used for a correct diagnosis.
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