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INTRODUCTION

Osteoarthritis (OA) is a widely prevalent musculoskeletal 
disease in Indian adults, resulting in significant morbidity 
in life. The disease is also a considerable economic burden 
on the health care resources of  the country.1 The knee is 
the weight-bearing joint of  the body and most commonly 

affected joint in OA. Because of  the high prevalence of  knee 
OA, the diagnosis of  the same requires improved and simple 
modalities of  imaging.2 Conventional radiography is widely 
used as the initial imaging for knee OA but lacks accuracy 
and precision compared to CT scan and Magnetic Resonance 
Imaging (MRI).3 The reason is radiography employs 
two dimensional projection of  the knee anatomy which 
impedes detailed visualization of  the different structures 
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causing discrepancies in interpretation. For example, 
subchondral cysts are a common finding in knee OA, but 
plain radiographs often fail to detect this feature. Similarly, 
osteophytes may be missed in plain radiography resulting 
in significant delay in diagnosis and therefore initiation of  
treatment. MRI and CT scan are newer imaging modalities 
which have considerable higher sensitivity and specificity 
as compared to plain radiography. It also allows better 
visualization of  the tibiofemoral (TF) and patella-femoral 
compartments of  the knee joint. Ultrasonography of  the 
knee joint cavity is also used to ascertain the thickening of  
the synovial membrane and presence of  knee effusion.4 In 
the present study, we have studied the imaging features of  
knee osteo-arthritis using all the four imaging modalities. We 
compared the finding in knee OA between plain radiography 
and CT scan with MRI as the reference standard.

Aims and objectives
To find out the early osteoarthritic changes of  knee by and 
compare those findings with conventional radiography, 
high frequency USG and CT scan findings.

MATERIALS AND METHODS

Study design and ethical approval
The study design is a cross-sectional descriptive study 
conducted in the Department of  Radiodiagnosis and 
Department of  Physical Medicine and Rehabilitation of  
North Bengal Medical College and Hospital for a period 
of  1 year. A topic was selected with the title of  “A study 
on evaluation of  knee OA with MRI and comparing it 
with CT scan, high resolution USG and conventional 
radiography” and first a protocol was formed, and it was 
submitted to the institutional ethics committee for ethical 
permission. After ethical permission, a proforma was made 
and it was pretested and then a final proforma prepared. 
After taking informed consent, the patients with knee pain 
diagnosed clinically as OA and referred to the department 
of  Radiodiagnosis for imaging were examined using proper 
ACR clinical guideline. Then, these screened patients, who 
fulfill the inclusion and exclusion criteria, were evaluated 
with MRI, followed by conventional radiography, high 
frequency USG and CT scan.

Study population
This study was conducted among the patients who were 
referred to the Department of  Radiodiagnosis for imaging 
with clinical features of  knee OA fulfilling inclusion and 
exclusion criteria.

Inclusion criteria
Clinical features of  knee OA as per American College of  
Rheumatology (ACR) guideline as mentioned afterwards.

Exclusion criteria
a) Patients with knee pain not fulfilling ACR guideline 

criteria.
b) Patients with specific medical and/or surgical 

conditions which may involve the knee joint, such as 
tumor, recent injury, septic arthritis, and operated knee.

c) Patients suffering from other forms of  arthritis such 
as Rheumatoid arthritis, seronegative arthritis, and 
depositional arthritis.

d) Patients with contraindication for doing MRI.
e) Patients not giving consent for study.

Clinical features for diagnosis of knee OA (as per 
ACR guideline)
a) Knee joint pain, with 3 other criteria among mentioned 

criteria below.
b) Age: >50.
c) Morning stiffness lasting for <30 min.
d) Crepitation or grating sensation on active movement.
e) Bony tenderness of  knee joint.
f) Palpable bony enlargement around knee joint.
g) No detectable warmth of  the joint to touch.

Sample size and sampling technique
Total 56 patients were studied using purposive sampling 
technique for selection of  the patients

Study tools
a) Predesigned, Pretested, Semi structured proforma.
b) Patient’s records and registered.
c) High power X-ray machines (300 mA, 500 mA and 

800 mA).
d) High frequency USG machine with 5–12 MHZ linear 

transducer in HD-7 model M/S PHILIPS makes.
e) CT scan machine: M/S HITACHI make PRONTO 

model, single slice spiral CT scan.
f) MRI machine: 1.5 Tesla, M/S GE make, Bravo model.

RESULTS

In this cross sectional descriptive study, total 56 numbers of  
patients with clinically diagnosed knee OA were studied, in 
the department of  Radiodiagnosis, North Bengal Medical 
College and Hospital, Darjeeling. All patients were assessed 
by history taking, clinical examination followed by MRI, 
conventional radiography, USG and CT-Scan examination. 
Data of  different variables in different modalities were 
collected. The final analysis for all the variables was done 
by standard statistical software and results were as follows:

Demographic profile and clinical findings of the 
patients
The mean age of  the patients was 61.13 years. The number 
of  male and female patients was 18 and 38 respectively. 
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The TF compartment was more frequently and severely 
affected in OA of  knee joint than the patellofemoral 
(PF) compartment and within TF compartment, medial 
TF (MTF) compartment was affected more frequently. 
Bone marrow lesion (BML) was found among 51.78% of  
patients in this study, and the most common site of  BML 
was in MTF compartment (68.96%). Cruciate ligament 
abnormality was seen in 13 (23.21%) of  study population, 
among which anterior cruciate ligament abnormality 
was seen more frequently 12.5% cases and posterior 
cruciate ligament in 10.7% cases. Collateral ligament 
involvement was seen rarely, only in two (3.56%) patients 
out of  56 patients in this study. Meniscal abnormality 
in the form of  degeneration was found in 21 (37.5%) 
patients and among these patients medial meniscus was 
involved in 12 (21.42%) patients and lateral meniscus was 
involved in 9 (16.07%) patients. Osteophyte was detected 
in 92.85% patients with conventional radiography but in 
100% patients with CT scan and MRI. In all modality in 
our study, most frequent site of  osteophytosis was MTF 
compartment. In 85.71%, 96.42% and 96.42% of  patient, 
osteophytes was identified in MTF compartment in 
conventional radiography, CT scan and MRI respectively.

Comparison of USG, CT scan and MRI imaging findings
The imaging findings studied in the patients were JSN, 
meniscal abnormality, Baker’s cyst, cruciate ligament 

abnormality, knee effusion, subchondral cyst and loose 
bodies. A comparison between radiography and CT scan 
was done for JSN, subchondral cyst and loose bodies 
(Table 1). Similarly, a comparison was done between USG 
and MRI for detection of  knee effusion and synovial 
thickening (Table 2). Finally, CT scan and MRI were 
compared for the detection of  subchondral cysts and loose 
bodies (Table 3).

DISCUSSION

Early diagnosis and specific measures is the only way to 
reduce disability from this crippling disease.5 MRI, though 
very sensitive for early detection of  OA, cost is limiting 
factor. In other modality like conventional radiography, 
high frequency USG and CT scan, though cost is low, but 
all the early osteoarthritic changes are not detected by any 
of  this modality alone.6

This cross-sectional observational study was undertaken 
to evaluate knee OA with MRI and then compare those 
findings with conventional radiography, CT scan and high 
frequency USG findings.

Fifty six patients were included in the study and their 
detailed demographic, clinical and imaging parameters were 
assessed. Maximum numbers of  patients were female and 
maximum numbers of  study population were above 60 yrs 
of  age. All the patients were having symptomatic knee OA. 
MTF compartment was most frequently affected among 
three knee compartments. Only MRI detectable changes 
were cartilaginous defect, BML, meniscal abnormality and 
cruciate ligament changes in addition to other changes 
detectable by other modalities.

Cartilage change was seen in approximately one-third 
case. BML, JSN, osteophytosis, subchondral sclerosis, 
and subchondral cyst were predominantly seen in MTF 
compartment.

Significant difference was seen between conventional 
radiography and CT scan in the detection of  loose bodies 
and subchondral cyst (P-value 0.004 and 0.018 respectively). 
Loose body and subchondral cyst was better detected on 
CT scan than radiograph. Detection rate of  subchondral 
cyst on CT scan and on MRI is equal, so relation of  
Radiography with MRI in detection of  subchondral cyst 
is similar to relation with CT scan, which is significant.

No significant difference was found between conventional 
radiography and CT scan for detection of  JSN and 
osteophytes (P-value 0.09 and 0.06 respectively). Osteophytes 
in the different compartments of  the knee joint were detected 

Table 1: Difference in imaging findings between 
plain radiography and CT Scan. Z test of 
proportionality was used to test statistical 
significant difference between the two 
modalities of imaging
Imaging finding Radiography CT scan P value
Joint space narrowing 36/56 28/56 0.12
Sub-chondral cyst 24/56 36/56 0.018
Loose bodies 08/56 21/56 0.004

Table 2: Difference in imaging findings between 
USG and MRI. Z test of proportionality was used 
to test statistical significant difference between 
the two modalities of imaging
Imaging finding USG  MRI P value
Knee effusion 44/56 48/56 0.22
Synovial thickening 37/56 44/56 0.10

Table 3: Difference in imaging findings between 
CT Scan and MRI. Z test of proportionality was 
used to test statistical significant difference 
between the two modalities of imaging
Imaging finding CT Scan MRI P value
Sub-chondral cyst 36/56 36/56 1.00
Loose bodies 21/56 15/56 0.22
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both on CT scan and MRI in similar frequency. Subchondral 
sclerosis was equally detected on conventional radiography, 
CT scan, and MRI. Moreover, no significant difference 
was found between high frequency USG and MRI for the 
detection of  joint effusion, synovial thickening (P-value 0.22 
and 0.10 respectively). High frequency USG and MRI were 
almost equally effective for detection of  Baker’s cyst.

The present study was carried out over a period of  1 year on 
56 numbers of  patients with clinically diagnosed knee OA, 
in the Department of  Radiodiagnosis, NBMCH, Darjeeling 
with the aim to find out the osteoarthritic changes of  knee 
by MRI and compare those findings with conventional 
radiography, high frequency USG and CT scan findings.

In our study, the TF compartment was more frequently 
and severely affected in OA of  knee joint than the 
PF compartment and within TF compartment, MTF 
compartment was affected more frequently.

In this study, MRI was a unique modality for detection of  
cartilage defect, BML, meniscal lesion, ligamentous lesion; 
no other modality could detect the changes in OA of  the 
mentioned structures.

In the present study, articular cartilage defect on MRI was 
found in 41 (73.21%) patients, while in a study Joshi et al., 
found articular cartilage defect in almost every patient. 
Foo et al., in their study found articular cartilage defect 
in 37.1% of  the patients.7 However Bruyère et al., in their 
study reported articular cartilage defect in 75% patients, 
which is very close to our study result.8

BML was found among 51.78% of  patients in this study and 
the most common site of  BML was in MTF compartment 
(68.96%). Bruyère et al., in their study reported BML in 
57% patients.8 Bacon et al. in their study found BML in 
46.9% of  knee joint and Fernandez-Madrid et al., found 
BML in 65% of  the patients.9

Meniscal abnormality in the form of  degeneration was 
found in 21 (37.5%) patients and among these patients 
medial meniscus was involved in 12(21.42%) patients 
and lateral meniscus was involved in 9 (16.07%) patients. 
Bruyère et al., in their study found meniscal abnormality 
in 27% of  the study population.8

Cruciate ligament abnormality was seen in 13 (23.21%) of  
study population, among which anterior cruciate ligament 
abnormality was seen more frequently 12.5% cases and 
posterior cruciate ligament in 10.7% cases. Collateral 
ligament involvement was seen rarely, only in two (3.56%) 
patients out of  56 patients in this study. Joshi et al., was 
found ACL and PCL involvement in 25% and 34.7% 

respectively. No tendon abnormality was found in any of  
the study population.

JSN was found in 64.28% and 50% patients in conventional 
radiography and in CT scan respectively and in both of  
this study, MTF compartment involvement was seen more 
frequently. The probable reason behind it is that JSN on 
conventional radiography is seen in weight bearing AP view, 
in which very minute amount narrowing can be detected 
accurately, where as on CT scan, JSN is seen in scanogram 
or in reformatted coronal image, which is taken in supine 
position; so JSN could not be measured accurately.10

Osteophyte was detected in 92.85% patients with conventional 
radiography but in 100% patients with CT scan and MRI. In 
all modality in our study, most frequent site of  osteophytosis 
was MTF compartment. In 85.71%, 96.42% and 96.42% of  
patient, osteophytes was identified in MTF compartment in 
conventional radiography, CT scan and MRI respectively. Ai et 
al., reported osteophytes in 100% of  the knee affected by OA 
on MRI.11 Chan et al., in their study found that in the medial 
compartment CT and MRI showed osteophytes in 100% of  
the knee where as radiography showed osteophytes in only 
60% of  the cases.12 In this study, no significant difference 
was found between CT scan and MRI in the detection of  
osteophytes. So, for only detection of  osteophyte CT scan 
and MRI will be supplementary to each other.

Subchondral sclerosis was equally detected on conventional 
radiography, CT scan, and MRI and it was seen in 71.42% 
of  study population and predominantly seen in MTF 
compartment. Bruyère et al., reported subchondral sclerosis 
in 43% of  patients.8 So, conventional radiography will be 
supplementary to CT scan and MRI for the detection of  
subchondral sclerosis.13

Subchondral cyst was found in 24(42.85%), 36 (64.28%) 
and 36 (64.28%) of  the study population on conventional 
radiography, CT scan and MRI respectively and with all 
modality subchondral cyst was maximally detected in MTF 
compartment. Wu et al., in their study found subchondral 
cysts in 50% of  patients on MRI.14 In this present study, 
no difference was seen between CT scan and MRI in the 
detection of  subchondral cyst but significant difference 
was seen between conventional radiography and CT scan, 
and conventional radiography and MRI. Low detection 
rate of  the subchondral cyst on conventional radiography 
is possibly due to obscuration of  small cyst in deeper part 
of  condyles by the impression of  overlapping thick bone 
on two dimensional radiographic film.15

Loose body was found in 21(37.5%), 15(26.78%) and 
8 (14.28%) of  patients on CT scan, MRI and conventional 
radiography respectively. There was a significant difference 
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between CT scan and two other modalities like MRI and 
conventional radiography, in the detection of  loose body. In 
this study, CT scan was the best modality for the detection 
of  loose bodies.

Knee effusion was seen on USG and MRI in 78.57% 
and 85.71% of  study population respectively. Fernandez-
Madrid et al., in their study found knee effusion in 60% 
of  patients on MRI.16 Tarhan and Unlu in a study reported 
knee effusion in 70% and 85% of  patients on USG and 
MRI respectively, which is almost similar to the result of  
the present study.17

In this study, synovial thickening was detected more 
commonly on MRI than USG and on USG and MRI 
synovial thickening was seen in 66.07% and 78.57% of  the 
cases respectively. This difference was probably due to the 
fact that, on MRI synovial thickening was seen in multiple 
locations where as on USG synovial thickening was seen only 
in suprapatellar pouch region;18 So, on USG we may missed 
the synovial thickening in the region other than suprapatellar 
pouch of  knee, which are easily seen on MRI. Tarhan-Unlu 
et al., reported in their study that, synovial thickening was 
seen in 73% case of  study population on MRI.17 Tarhan and 
Unlu in their study found synovial thickening in 34% and 
50% of  cases on USG and MRI respectively and MRI was 
superior modality than USG in the detection of  synovial 
thickening, similar to this present study.

Baker’s cyst was seen in 25 (44.64%) cases of  study 
population and the incidence of  detection of  Baker’s cyst 
with USG and MRI were same. Hall et al., in their study 
found baker’s cyst in 39% of  study population which is 
nearer to this study result.19 Joshi et al., found baker cyst 
in 40.63% of  the patients.20 Where as Tarhan and Unlu 
found baker cyst in 40% and 35% of  cases on USG and 
MRI respectively.17

Limitations of the study
•	 In this study, the cartilage thickness measurement using 

high frequency USG was not done in our study set-up, 
due some technical problem.

•	 In this study cartilage changes on MRI was assessed 
only qualitatively, no quantitative assessment was done.

•	 In this study non contrast MRI of  knee was done, 
no contrast enhanced MRI done, so there is chance 
of  missing actual number of  case even with minimal 
synovial thickening.

CONCLUSION

MRI is unique modality for detection of  articular cartilage 
destruction, even if  it is very minimal (earliest change), 

BML, meniscal abnormality and cruciate ligament 
abnormality. However, in this present study, among those 
MRI findings which are comparable with the findings 
of  other three modalities, MRI was seen superior to 
conventional radiography for the detection of  subchondral 
cyst but in that respect it was seen equally effective with 
CT scan. So, though MRI is costly, not always available 
and not feasible for every patient, in this modern era, 
when disease modifying drugs are available and early 
diagnosis may change the disease progression, MRI is the 
best modality for early detection of  OA changes of  the 
knee joint. However, for follow-up MRI or any one of  the 
other three modalities can be used alone or in combination, 
which will detect almost all changes of  advanced OA and 
will reduce cost to the patients and will be readily available 
to every patient.
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