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Relationship between osteoarthritis findings in knee radiography and meniscus lesion
in magnetic resonance imaging in symptomatic knee pain cases
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ABSTRACT

Aim: Knee osteoarthritis is a very common joint disease in the community. However, some meniscus lesions
are asymptomatic. Studies show that a significant number of individuals with knee pain without radiographic
osteoarthritis findings show meniscus injury on magnetic resonance imaging (MRI). Our study aimed to
evaluate the relationship between meniscus lesions and the presence of radiographic knee osteoarthritis in
individuals over 50 years of age with knee pain complaints.

Methods: Radiographic and MRI results of two hundred and forty patients who applied to our hospital with
the complaint of knee pain between August 2018 and January 2020 were analyzed. Radiographic grading for
knee osteoarthritis was performed using the Kellgren Lawrence scale. Classification of meniscus lesions in
MRI was made as per the criteria defined by the British Knee Meniscus Surgery Association. Intergroup results
were evaluated statistically.

Results: Osteoarthritis was detected in 110 (45.8%) of 240 knee radiographs. In 78.3% of all cases, meniscus
lesions were detected in 96.4% of those with osteoarthritis and 63% of those without osteoarthritis. In patients
with osteoarthritis, the prevalence of surgically targeted and possible target lesions was found to be
significantly higher than those with no arthritis findings.

Conclusions: According to our study results, meniscus lesions were found quite common in individuals with
knee pain, especially those with osteoarthritis. Particularly in patients with radiographic osteoarthritis findings,
surgical targets and possible target meniscus lesions were more common than those without osteoarthritis
findings. Therefore, MRI, in addition to direct radiography, should not be overlooked when determining
treatment.
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affected joints. Osteoarthritis causes loss of
working time by making it difficult to do many
daily activities and is among the top ten causes
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Introduction

Osteoarthritis (OA) is very common in the
population. It is a significant cause of
morbidity, especially in the elderly population,
and the knee is one of the most commonly

of disability [1,2]. Approximately 25% of
people over the age of 50 suffer from knee pain
due to degenerative knee disease [3]. In daily
practice, non-traumatic knee pain of a middle-
aged or elderly patient is often associated with
knee OA. However, some meniscus lesions
have been reported asymptomatic in this age

group [4].
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Extensive scientific research performed in
recent years has revealed the anatomical,
biomechanical, and functional importance of
the meniscus in the knee joint. As a vital part of
the joint, it acts to prevent the disruption and
degeneration of articular cartilage and the onset
and development of OA [6]. Studies show that
an Magnetic resonance imaging (MRI) reveals
meniscus injury in a significant number of
individuals with knee pain without radiographic
OA findings [6,7]. Menisci are rarely normal in
patients with knee OA, and there is a strong
relationship between knee OA and meniscus
pathologies.  The relationship  between
meniscus damage and knee OA is complex.
Meniscus lesions developing in a healthy knee
may eventually lead to OA. Meniscus lesions
may result from knee OA or might be the cause
[8,9]. The distinctive structural feature of OA is
the loss of joint cartilage. Although there is a
weak correlation between the findings and
clinical symptoms, direct radiographs are the
first choice for OA imaging, including follow-
up. However, since the narrowing of the joint
distance is an indirect indicator of the state of
the articular cartilage and radiographs are two-
dimensional, they provide limited information
in evaluating three-dimensional joint structures
[10,11]. Studies have shown that OA is a
disorder involving other knee joint tissues, such
as subchondral bone, ligaments, synovial
membrane, muscle, and meniscus. Therefore,
with its cross-sectional imaging, high spatial
resolution, high tissue contrast, and multiplanar
imaging features, MRI allows the evaluation of
all pathologies belonging to the structures that
make up the knee joint [12,13].

Our study aimed to evaluate the relationship
between OA findings in knee radiography and
meniscus lesions in MRI in symptomatic knee
pain cases.
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Materials and methods

The Abant lzzet Baysal University, Clinical
Research Local Ethics Committee (27.10.2020:
2020/253) provided ethical approval. The
examinations of 318 patients between the ages
of 50 and 79 who had knee radiography and
knee MRI and were admitted to our hospital
between August 2018 and January 2020 with
pain complaints were examined.

The study included 240 cases and excluded
seventy-eight cases with a history of knee
trauma (n=26), Body mass index (BMI) of >30
(n=19), anterior cruciate ligament tear (n=16),
and previous knee surgery (n=17). The
demographic data of the patients were
evaluated retrospectively using the PACS
system (picture archiving and communication
system) of our hospital. A radiologist with ten
years of experience interpreted antero-posterior
knee radiographs and knee MRIs obtained in
standing positions.

Radiographic grading for knee OA was
performed using the Kellgren Lawrence scale
(KL) [14]. The levels were Grade 0: Normal,
Grade 1: Suspected joint narrowing, possible
osteophytic sharpening; Grade 2: Possible joint
narrowing, marked osteophytes; Grade 3:
Definite joint distance narrowing, mild
sclerosis, small pseudocystic areas, multiple
osteophytes; and Grade 4: Severe narrowing of
the joint distance, intense sclerosis and
irregularity in the joint surface, and large
osteophytes.

Cases with a degree of > 2 according to KL
were considered positive for OA. All MRI
examinations were performed witha 1.5 T MRI
device (Symphony; Siemens, Erlangen,
Germany). Section thickness was 4 mm.
Images were obtained as T1-weighted images
(repeat time (TR)/echo time (TE) = 473/14 ms),
T2-weighted images (TR/TE = 3760/68 ms),
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and PD-weighted images (TR/TE=2760/23
ms).

Classification of meniscus lesions in MRI was
made as per the criteria defined by the British
Knee  Meniscus  Surgery  Association.
Accordingly, meniscus lesions were classified
as: 1) target lesion (surgically treatable):
bucket handle tear, displaced meniscus tear,
meniscus root insufficiency;
2) possible target lesion (unclear; may require
surgical treatment): radial tear, horizontal tear +
cyst, complex tear, short longitudinal tear; and
3) non-target lesion (possibly untreatable,
meniscus surgery is not necessary): contour
abnormality, isolated meniscus extrusion.
Statistical analysis

Data were analyzed using the SPSS 15.0
program. The Mann-Whitney U test compared
the numerical data of the two independent
groups, and the Pearson chi-square test
evaluated the relationship between categorical
variables. A p-value of <0.05 was considered
statistically significant.

Results

A total of 240 patients were involved in the
study. One hundred forty-nine of the patients
were female, and 91 were male. The mean age
of those with radiographic findings of OA was
60+6.7 years, and the mean age of those without
OA findings was 54+5.4 years.

Osteoarthritis was detected in 110 (45.8%) of
240 knee radiographs. We detected meniscus
lesions in 96.4% (n=106) of those with OA and
63% (n=82) of those without OA, in 78.3% of
all cases (Table 1). In patients with knee OA,
the prevalence of surgically targeted and
possible target lesions was significantly higher
than those with no OA findings (Figure 1).
Target and possible target lesions were detected
in approximately 49% of the cases without
radiographically discovered OA. The most
common lesions observed were horizontal and
complex meniscus tears, respectively (Figure 2
and 3).
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Figure 1. The prevalence of the meniscus lesion
types according to the presence or absence of
radiographic evidence of the knee osteoarthritis.

Table 1. The distribution of the meniscal lesions according to whether there is radiographic evidence of the

knee osteoarthritis or not.

MRI meniscus Patients with Radiographic Patients without Radiographic
lesion types evidence of osteoarthritis evidence of osteoarthritis P Value
(n=110) (n=130)
Target lesion 23 (20.9) 6 (4.6) 0.001
Possible target lesion 74 (67.3) 58 (44.6) 0.001
Non-target lesion 9(8.2) 18 (13.8) 0.166
Total 106 (96.4) 82 (63.07) 0.001
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Figure 2. Anteroposterior radiograph of the right knee of a 54-year-old woman with knee pain shows Kellgren
Lawrence grade 3 changes (a). A displaced medial meniscus tear (open arrow) is seen on the coronal T2
weighted magnetic resonance image of the same patient (b).

Figure 3. Anteroposterior radiograph of the right knee of a 52-year-old woman with knee pain shows Kellgren
Lawrence grade 1 changes (a). A Horizontal tear and meniscus cyst (open arrow) are seen on the coronal T2
weighted magnetic resonance image of the same patient (b).

Discussion

Our study found the prevalence of surgical
target and possible target lesions to be higher in
patients over 50 years of age with radiographic
knee OA compared to those without OA. The
most common target lesion observed in patients
with and without OA was meniscus root
insufficiency, and possible target lesions were
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horizontal and complex meniscus tears,
respectively. The rate of meniscus tears was
high in both groups. These findings show us
that MRI should be performed in addition to
direct radiography when determining treatment.
Root tear was the most common lesion we
found, with 13.6% of those having radiographic
OA findings. Root tears have been shown to
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disrupt knee joint dynamics by causing
meniscus extrusion and OA [16]. The low
incidence of root tears in our group without
radiographic OA supports this finding.
Meniscus tears are asymptomatic in elderly
individuals and quite common in those with
knee OA and correlated with the degree of OA.
Studies have shown that meniscus tears do not
significantly affect pain and function in patients
with OA. Meniscus tears have been reported in
up to 65% of asymptomatic individuals
evaluated by MRI [17]. Controversial results
have been obtained regarding whether knee
pain is secondary to OA or meniscus tear.
Englund et al. showed that meniscus lesions are
quite common in individuals with knee pain,
especially those with OA, increasing with age
[4,17]. Our study detected meniscus lesions in
63% of those without OA and 96% of those
with OA. According to the literature, the reason
for our higher meniscus lesion rates may be our
higher mean age. These results suggest that
knee OA increases meniscus injury.

The frequency of meniscus injuries in the
general population is approximately 12-14%.
Although traumatic meniscus tears are
associated with sports injuries in younger age
groups, age-related  degenerative  tears
constitute 30% of meniscus tears and, unlike
acute tears, may be unrelated to trauma [18].
Meniscus tears can be treated with conservative
treatment, surgical repair, or partial or complete
meniscectomy [19]. The general tendency is to
apply physical therapy/rehabilitation and non-
surgical treatment, especially in the OA group.
It is essential to define the morphology of the
tear well with MRI as it will affect the decision
regarding surgical treatment.

While surgical repair is possible in horizontal
tears, meniscus root tears—which are relatively
rare in the general population—are lesions that
constitute approximately 10.1% of arthroscopic
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meniscectomies. An MRI is usually required to
identify root tears. In our study, the most
common target lesion we detected in patients
with radiographic OA was meniscus root tear,
and it was observed in 13.6% of the patients.
Root tears may cause extrusion of the meniscus
body relative to the joint and also significantly
weaken the ability of the meniscus to dissipate
circumferential stress. As a result, it increases
contact forces along the joint, causing OA and
predisposing the patient to the development of
cartilage damage [16]. In our study, statistically
more root tears were observed in patients with
OA, which is consistent with the literature's
information.

The literature reports that meniscus extrusion is
associated with the development and
progression of OA [20].

Studies show that meniscus extrusion is evident
in middle-aged individuals without knee OA
[21]. These results suggest that meniscus
extrusion is common not only in individuals
with knee OA but also in those without OA
findings. In line with these data, we found that
meniscus extrusion was the most common non-
target lesion in our patient population, both in
the group with and without knee OA.

The most important limitation of this study is
that the imaging findings were not evaluated
together with clinical findings, and the imaging
findings were evaluated by a single radiologist.
Therefore, more comprehensive studies that
evaluate clinical and radiological findings
together are needed to support the findings of
the present study.

Conclusions

The menisci play a critical role in the knee joint.
Meniscus tears can cause knee OA, and knee
OA can also cause a meniscus tear. Although
radiographs are the first imaging methods used
to evaluate knee OA, MRI is required for
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evaluating meniscus lesions and defining tear
morphology. A meniscus lesion detected in a
middle-aged or elderly patient may be an
indication of early-stage OA. There are
different approaches in the treatment of
meniscus tears depending on the type of tear.
Detection of meniscus lesions on MRI and a
good definition of the tear type constitute
critical parameters in determining conservative
or surgical treatment.

Magnetic resonance imaging of the knee is
widely used to diagnose meniscus injury, and
clinicians often use MRI findings as a factor in
determining whether a person should undergo
an arthroscopic meniscectomy. However, there
is a lack of epidemiological data on the
prevalence of meniscus tears in the general
population.
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