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Assessment of Correlation of Radiographic Findings and Cartilage
Abnormalities on MRI in Osteoarthritis Knee Patients
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Abstract
Background: Osteoarthritis (OA) is a widely prevalent disease worldwide and is a major public health problem that primarily affects the
elderly.The present study was undertaken to define the radiographic findings of osteoarthritis (OA) of knee joint using Kellgren-Lawrence
scores and to define cartilage abnormalities on magnetic resonance (MR) imaging. Subjects and Methods: Present study was conducted on
50 patients presenting with knee pain and clinical suspicion of osteoarthritis. Antero-posterior radiographs of the knee were obtained in a
weight-bearing extended position by using a standard radiographic technique. All radiographs were assigned scores by using the KellgrenLawrence scoring system.Cartilages alterations on MRI were assigned grades as follows: grade 0, normal; grade I, internal signal intensity
alteration only; grade IIA, defect of cartilage of less than 50%; grade IIB, defect of cartilage of 50%–99%; grade IIIA, 100% defect of
cartilage with no bone ulceration; or grade IIIB, 100% defect of cartilage with subjacent bone ulceration. Radiographic and MR imaging
findings were compiled as per performa and subjected to analysis using appropriate statistical tests. Results: Among 26 patients of grade 0 KL score, 6, 4, 6, 4, 4 and 2 patients had grade 0, grade 1, grade 2A, grade 2B, grade 3A and grade 3B Cartilage abnormality (On MRI)
respectively. Among 8 patients of grade 1 K-L score, 2, 2, 2 and 2 patients had grade 0, grade 2A, grade 2B and grade 3A Cartilage
abnormality (On MRI) respectively. Among 14 patients of grade 2 K-L score, 1, 4, 4 and 5 patients had grade 2A, 2B, 3A and grade 3B
Cartilage abnormality (On MRI) respectively. Among 2 patients of grade 3 K-L score, both of these had grade 3B Cartilage abnormality (On
MRI). Conclusion: MRI plays an important role in imaging the bony and soft tissues of knee as a whole organ, thereby helping in better
management and outcome of the disease.
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Introduction
Osteoarthritis (OA) is a widely prevalent disease worldwide
and is a major public health problem that primarily affects
the elderly. The increasing importance of imaging in
osteoarthritis for diagnosis, prognosis and follow-up is well
recognized by both clinicians and osteoarthritis researchers.
While conventional radiography is the gold standard
imaging technique for the evaluation of known or suspected
osteoarthritis in clinical practice and research.[1-3]
Radiography is still the most commonly used imaging
modality for establishing an imaging-based diagnosis of OA
But it has limitations that have become apparent in the
course of large magnetic resonance imaging (MRI)-based
knee osteoarthritis studies.[4]
Radiography is the simplest, least expensive and most
commonly deployed imaging modality for OA. It enables
detection of OA-associated bony features such as
osteophytes, subchondral sclerosis and cysts. Radiography
can also determine joint space width (JSW), which is a
surrogate for cartilage thickness and meniscal integrity in

knees, but direct visualization of these articular structures is
not possible. OA is radiographically defined by the presence
of marginal osteophytes. Worsening of JSN is the most
commonly used criterion for the assessment of structural
OA progression and the total loss of JSW (“bone-on-bone”
appearance) is one of the indicators for joint
replacement.[5,6]
It is a widely accepted fact that cartilage loss is not the only
contributor to JSN but that changes in the meniscus such as
meniscal extrusion and meniscal substance loss are also
causative factors. The severity of radiographic OA can be
assessed with semiquantitative scoring systems. The
Kellgren and Lawrence (KL) grading system is a widely
accepted scheme for defining radiographic OA based on the
presence of a definite osteophyte (grade 2).[6]
Focal cartilage defects and bone marrow lesions are best
assessed using fluid-sensitive fast spin echo sequences (e.g.
T2-weighted, proton density-weighted or intermediateweighted) with fat suppression.[7- 9]
Hence; the present study was undertaken to define the
radiographic findings of osteoarthritis (OA) of knee joint
using Kellgren-Lawrence scores and to define cartilage
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abnormalities on magnetic resonance (MR) imaging.

Table 2: Distribution of Patients According To KellgrenLawrence Score (On Radiography)

subjects and Methods

Kellgren-Lawrence
Score
(on Radiography)

Parameter

No. of
Patients

%age

Present study was conducted on 50 patients presenting with
knee pain and clinical suspicion of osteoarthritis who were
referred to the department of Radiodiagnosis, Rajindra
hospital Patiala. Detailed radiographic and MR imaging was
done in all subjects.Antero-posterior radiographs of the
knee were obtained in a weight-bearing extended position
by using a standard radiographic technique. All radiographs
were assigned scores by using the Kellgren-Lawrence
scoring system. This summary Kellgren-Lawrence score
was based on osteophyte formation, joint space narrowing,
sclerosis, and joint deformity characteristics according to
the five-level scale defined as follows: grade 0, normal;
grade 1, doubtful osteoarthritis; grade 2, minimal
osteoarthritis; grade 3, moderate osteoarthritis; or grade 4,
severe osteoarthritis.

Grade 0
Grade 1

Normal
Doubtful
Osteoarthritis
Minimal
Osteoarthritis
Moderate
Osteoarthritis
Severe
Osteoarthritis

26
8

52
16

14

28

2

4

0

0

50

100

Grade
0
1

Classification
Normal
Doubtful
Osteoarthritis

2

Minimal
Osteoarthritis
Moderate
Osteoarthritis

3

4

Severe
Osteoarthritis

Description
No radiographic features of osteoarthritis
Possible joint space narrowing (normal
joint space is at least 2mm) and osteophyte
formation
Definite osteophyte formation with
possible joint space narrowing
Multiple osteophytes, definite joint space
narrowing, sclerosis and possible bony
deformity
Large osteophytes, marked joint space
narrowing, severe sclerosis and definite
bony deformity

MR imaging of the knee was performed on Siemens
magneto aera 1.5T MRI machine. Multiplanar MR imaging
was performed in axial, coronal and sagittal planes as per
the following protocol: PD fat suppressed Axial, sagittal
and coronal view, T1WI sagittal view, T2WI sagittal view,
T2WI space sagittal view.
Cartilages alterations were assigned grades as follows:
grade 0, normal; grade I, internal signal intensity alteration
only; grade IIA, defect of cartilage of less than 50%; grade
IIB, defect of cartilage of 50%–99%; grade IIIA, 100%
defect of cartilage with no bone ulceration; or grade IIIB,
100% defect of cartilage with subjacent bone
ulceration.Radiographic and MR imaging findings were
compiled as per performa and subjected to analysis using
appropriate statistical tests.

Grade 2
Grade 3
Grade 4
Total

Table 3: Comparison Of Distribution Of Patients According
To Kellgren-Lawrence Score (On Radiography) And
According To Cartilage Abnormality (On Mri)
Cartilage
abnormality
(On MRI)
Grade 0
Grade I
Grade II A
Grade II B
Grade III A
Grade III B
Total

Kellgren-Lawrence score
(On Radiographic)
Grade Grade Grade
0
1
2
6
2
0
4
0
0
6
2
1
4
2
4
4
2
4
2
0
5
26
8
14

Grade
3
0
0
0
0
0
2
2

Total

Fisher's
Exact Test
p- value

8
4
9
10
10
9
50

0.032
(Significant)

A total of 50 patients with OA were analysed. Mean age of
the patients was 57.26 years. 26 patients (52%) had grade 0
K-L score, 8 patients (16%) had Grade 1 K-L score, 14
patients (28%) had Grade 2 K-L score, 2 patients (4%) had
Grade 3 K-L score, while none of the patient had grade 4 KL score. Among 26 patients of grade 0 K-L score, 6, 4, 6, 4,
4 and 2 patients had grade 0, grade 1, grade 2A, grade 2B,
grade 3A and grade 3B Cartilage abnormality (On MRI)
respectively. Among 8 patients of grade 1 K-L score, 2, 2, 2
and 2 patients had grade 0, grade 2A, grade 2B and grade
3A Cartilage abnormality (On MRI) respectively. Among
14 patients of grade 2 K-L score, 1, 4, 4 and 5 patients had
grade 2A, 2B, 3A and grade 3B Cartilage abnormality (On
MRI) respectively. Among 2 patients of grade 3 K-L score,
both of these had grade 3B Cartilage abnormality (On
MRI).

Results
Table 1: Age-Wise Distribution of Patients
Age Group(in years)

No. of Patients

%age

< 40
40 to 50
51 to 60
61 to 70
> 70
Total
Mean + SD

5
6
15
12
12
50
57.26±8.89

10
12
30
24
24
100

Graph 1:
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Discussion
The present study included 50 patients who had history
of knee pain and clinical suspicion of Osteoarthritis of
knee joint and underwent X-ray and MRI of the Knee
Joint. Antero-posterior radiographs of the knee were
obtained in a weight-bearing extended position by
using a standard radiographic technique.All the scans
were done using Siemens 1.5 Tesla High Gradient
MRI scanner and using a scan protocol which included
PD fat suppressed Axial, sagittal and coronal view,
T1WI sagittal view, T2WI sagittal view, T2WI space
sagittal view.
The study population consisted of patients of which 78
percent belonged to the age group of more than 50
years. Mean age of the patients was 57.26 years. 56
percent of the patients were females while 44 percent
of the patients were males. Our results were in
concordance with the results obtained by previous
authors who also reported similar findings. Singh et
al[9](2017) reported that 56.25 percent of OA patients
in their study were of more than 50 years of age.
As reported in the past literature, about 13% of women
and 10% of men aged 60 years and older have
symptomatic knee OA. The proportions of people
affected with symptomatic knee OA is likely to
increase due to the aging of the population and the rate
of obesity or overweight in the general population.A
female predilection for occurrence of OA has also been
reported in the past literature by Pal et al7(2016) and
Singh et al[8] (2017).
The increase in the prevalence and incidence of OA
with age probably is a consequence of cumulative
exposure to various risk factors and biologic changes
that occur with aging that may make a joint less able to
cope with adversity, such as cartilage thinning, weak
muscle strength, poor proprioception, and oxidative
damage. Women not only are more likely to have OA
than men, they also have more severe OA. The definite
increase in OA in women around the time of
menopause has led investigations hypothesize that
hormonal factors may play a role in the development
of OA.[10,11]
In the present study, on MRI, 8 (16%) patients had
grade 0 (normal) cartilage abnormality, 4 patients (8%)
had Grade 1 cartilage defect (Intense signal intensity
alteration), 9 patients (18%) had Grade IIA
abnormality (defect of cartilage less than 50%) , 10
patients (20%) had Grade IIB abnormality (defect of
cartilage of 50% to 99%), 10 patients (20%) had Grade
III A abnormality (100% defect of cartilage with no
bone ulceration) while 9 patients (18%) had Grade III
B abnormality (100% defect of cartilage with
subjacent bone ulceration). while on comparing this
data with K-L score we found that among 26 patients
of grade 0 K-L score, 6, 4, 6, 4, 4 and 2 patients had
grade 0, grade 1, grade 2A, grade 2B, grade 3A and
grade 3B Cartilage abnormality (On MRI)

respectively. Among 8 patients of grade 1 K-L score,
2, 2, 2 and 2 patients had grade 0, grade 2A, grade 2B
and grade 3A Cartilage abnormality (On MRI)
respectively. Among 14 patients of grade 2 K-L score,
1, 4, 4 and 5 patients had grade 2A, 2B, 3A and grade
3B Cartilage abnormality (On MRI) respectively.
Among 2 patients of grade 3 K-L score, both of these
had grade 3B Cartilage abnormality (On MRI).
Our results were in concordance with the results
obtained by Hayes et al[7] (2005), who also reported
similar findings in their study. They reported that
17.2%, 8.2%, 19.5%, 19.8%, 20.8% and 14.7% of the
patients had normal, Grade I, Grade IIA, Grade IIB,
Grade IIIA and Grade IIIB defect of cartilage.
MR imaging of the articular cartilage is particularly
important, as articular cartilage degeneration is often
cited as the structural hallmark of OA progression.A
2005 study by Amin et al.[6] revealed that a significant
number of symptomatic patients show cartilage loss on
MRI even when joint space narrowing or disease
progression is not visualized on radiography. In their
study, radiographic progression was 91% specific but
only 23% sensitive for cartilage loss.
MR technology has evolved to provide quantitative
information about the physiological content of articular
cartilage. These developments have been useful in
identifying early damage and breakdown. In OA,
proteoglycan and collagen content are reduced. This
disrupts the collagen network and results in increased
water content and matrix degradation. Newer methods
of MRI exploit these macromolecule changes to
provide a quantitative understanding of the breakdown
process. In general, fat suppression is useful in
cartilage imaging because it results in a higher
dynamic range of signal intensities in the articular
cartilage and reduces or eliminates chemical shift
artifacts.[12,13]

Conclusion
Osteophytes develop at an earlier stage than joint space
narrowing, and they are the most widely applied
radiographic criterion for defining the presence of OA. MRI
plays an important role in imaging the bony and soft tissues
of knee as a whole organ, thereby helping in better
management and outcome of the disease.
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