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ABSTRACT
Introduction: Disease processes and injuries that disrupt 
ligaments, menisci, articular cartilage and other structures 
of the knee cause painful knee resulting in significant 
morbidity and disability. 

Aim: To identify common lesions seen in the knee joint and 
describe the MRI features in various types of traumatic and 
non traumatic lesions causing painful knee joint. 

Materials and Methods: The present study was a 
hospital based descriptive study conducted in a tertiary 
care centre in India (n=60). Patients being referred for the 
evaluation of painful knee were included in the study and 
evaluated by MRI scans performed using Siemens 1.5 
Tesla High gradient MRI scanner. Results were analysed 
by a descriptive analysis.

Results: Meniscal tears were the commonest soft tissue 
abnormality found in our study. Tears involved posterior 

horn of the medial meniscus more commonly and were 
mostly Grade 2. Vertical tears were the commonest type of 
meniscal tear and were associated with a history of trauma. 
Tear was the commonest pathology affecting the ACL, most 
being acute in nature. Partial PCL tear was the commonest 
PCL pathology. One-third of the patients had bone 
contusion and tibia was more commonly involved followed 
by lateral femoral condyle. Acute ACL tears were usually 
associated with bone contusions. Popliteal cyst was the 
commonest cystic lesion and was associated with effusions 
and meniscal tears. Patello-femoral compartment was most 
commonly involved by the osteoarthritic process. 

Conclusion: MRI is an accurate, non-invasive and a cost 
effective means to evaluate a painful knee. It can potentially 
replace other imaging modalities like X-ray and CT scans 
for the radiological evaluation of a painful knee and is 
helpful in clinical decision making.
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InTROduCTIOn
Knee is one of the largest and most complex joints in the body. 
Disease processes and injuries that disrupt ligaments, menisci, 
articular cartilage and other structures of the knee cause painful 
knee resulting in significant morbidity and disability. Number 
of imaging modalities are currently used to evaluate knee 
abnormalities including standard radiography, scintigraphy, 
Computed Tomography (CT), planar tomography and 
arthrography [1,2]. Magnetic Resonance (MR) has revolutionised 
the knee imaging. Substantial evidence exists in the literature 
comparing MRI with arthroscopic findings which has helped 
in validating the role of MRI for the evaluation of meniscal 
and ligamentous injuries [3]. A superior soft tissue detail with 
multiplanar imaging capability, provides a distant advantage for 
MRI over other imaging modalities in addition to its non-invasive, 
non-operator dependent, and cost effective nature [1,2]. Present 
study aimed to identify common lesions seen in the knee joint 
and describe the MRI features in various types of traumatic and 
non-traumatic lesions causing painful knee joint.
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MATERIALS And METHOdS
The present study was a hospital based observational study 
conducted in a Tertiary care centre in India. The study included 
60 patients with painful knee joint over a period extending from 
January 2016-October 2017. Patients being referred for the 
evaluation of painful knee were included in the study. Patients 
referred from other centres and post operative cases were 
excluded from the study. All the MRI scans of the knee in the 
present study were performed using Siemens1.5 Tesla High 
gradient MRI scanner. The knee joint was evaluated using MRI 
and various pathologies of the knee joint involving different 
compartments were tabulated and descriptive analysis in 
the form of percentages was used to explain the results. 
The MRI protocol consisted of the following sequences: T1 
and T2 weighted sequences in sagittal planes, PD weighted 
sequences in axial, coronal and sagittal planes and fat 
suppressed T2 or STIR sequences wherever indicated. The 
ethical clearance from the Institute was obtained before 
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starting the study and written informed consents were taken 
before enrolling the patients.

RESuLTS
In this study group which comprised of a total number of 60 
patients, the age at presentation with knee pain ranged from 16 
to 65 years. The mean age was 35.6 years and the maximum 
number of patients affected belonged to the 21-40 years age 
group. Out of 60 patients, 39 (65%) were males and 21(35%)were 
females. Only 2 patients (3%) were with normal MRI findings and 
58 patients (97%) were with abnormal MRI findings. Distribution 
of patients according to knee pathology [Table/Fig-1].

Out of 3 patients having PCL tear, 2 (67%) of them had partial 
tear and 1 (33%) had complete PCL tear. MR image of a study 
patient showing partial PCL tear [Table/Fig-3].

pathology No. of patients percentage

ACL 24 40

PCL 4 7

Meniscus 37 62

Collateral Ligaments 8 13

Bone 32 53

Muscular 1 2

Joint effusion 51 85

[Table/Fig-1]: Distribution of patients according to knee pathology.

Meniscal Tear: Of the 60 patients evaluated with MRI of the 
knee for evaluating painful knee joint, 37 patients (62%) had 67 
meniscal tears. Of the 37 patients, 18 (49%) involved the medial 
meniscus tear alone, 6 (16%) had the lateral meniscus tear 
alone and 13 (35%) had the medial as well as lateral meniscus 
tears. Of the 67 meniscal tears detected on evaluation with 
MRI of the knee, 43 tears (64%) involved the posterior horn, 18 
tears (27%) involved the anterior horn while 6 (9%) involved the 
body of the meniscus. Of the 42 medial meniscal tears, 1 (2%) 
was Grade I tear, 29 (69.0%) were Grade II tears and 12 (29%) 
were Grade III tears. Out of 42 medial meniscal tears, 29 tears 
(69%) involved the posterior horn, 5 tears (12%) involved the 
body of the meniscus and 8 tears (19%) involved the anterior 
horn. Of the 25 lateral meniscal tears, 17 (68%) were Grade 
II tears, 6 (24%) were Grade III, and 2 (8%) were Grade I tear. 
Out of 25 lateral meniscal tears, 10 (40%) tears involved the 
anterior horn, 14 (56%) tears involved the posterior horn and 
1 (4%) tear involved the body of the meniscus. Distribution of 
various types of meniscal tears [Table/Fig-2].

pathologies of aCl: Out of 60 patients, 24 patients (40%) 
had ACL pathologies. Twenty-three patients (96%) had ACL 
tears and 1 patient (4%) had myxoid degeneration. Out of 23 
patients having ACL tear, 14 patients (61%) had acute partial 
tear, 4 patients (17%) had acute complete tear, 5 patients 
(22%) had chronic tears of ACL. 

pathologies of pCl: In our study of 60 patients, 4 patients 
(7%) had PCL pathologies. 3 patients (75%) were found to 
have PCL tear and 1 patient (25%) had myxoid degeneration. 

Types of Meniscal Tears No. of Tears percentage

Vertical Tear 9 50

Horizontal Tear 2 11

Complex Tear 6 33

Bucket Handle 1 6

Total 18 100

[Table/Fig-2]: Distribution of meniscal tears into various types.

[Table/Fig-3]: PD FS Coronal (left) and PD FS SAG image (right) 
showing partial tear of PCL.

Collateral ligament injuries: Of the 32 patients with ligament 
tears, 5 patients (16%) had medial collateral ligament (MCL) 
tears. Of these 5 patients, 2 patients (40%) had Grade I tear 
(sprain), 3 patients (60%) had Grade II tear (Partial tear) and 
none of the patient had Grade III tear. Out of 32 patients 
showing ligament tears, only 3 (7%) patients were found to 
have LCL tears, all 3 patients had Grade II tear (partial tear). 

Bone Contusions: The distribution of bone contusions have 
been summarised in [Table/Fig-4]. Bone contusions were 
more common in tibia (19) than femur (12). Contusions in the 
lateral femoral condyle (9) being more common than in the 
medial femoral condyle (3). Out of 21 patients showing bone 
contusion, 3 patients also had MCL tears. 

Bone Fractures: A total of 7 bone fractures were seen in 6 
patients out of which 5 (71.4%) fractures involved the tibia, 1 
(14.3%) fracture involved the femur, and 1 (14.3%) fracture 
involved the fibula. 

Cystic lesions: In the current study 14 patients had a total of 
14 cysts. Baker cyst was seen in 9 (64%) patients, ganglion 
cyst was seen in 4 (29%) patients and parameniscal cyst was 
seen in 1 (7%) patient involving the medial meniscus and was 
associated with horizontal tear of the medial meniscus. MR 
image of a study patient showing ganglion cyst [Table/Fig-5].

Neoplastic lesions: Out of 60 patients, neoplastic lesions were 
reported in 5 (8%) patients. Out of 5 patients, 1 (20%) patient 
had Giant cell tumour, 1 (20%) had synovial sarcoma, 2 (40%) 
patients had enchondroma and 1 (20%) patient had lipoma. 
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those of Yadav R et al., who described a mean age of 36.70±14 
years and a male preponderance in their study [4]. Male 
preponderance was also seen in study done by Gimhavanekar 
S et al., Mansour MAM et al., and Singh JP et al., [5-7].Three 
percent of our study population had a normal MRI. This is in 
contrast to a previously reported (17%) rate of normal MRI in 
sports related knee injuries [8]. This might be due to the fact 
that we included patients with a painful knee rather than just 
traumatic knee injury. Meniscal tears were the commonest soft 
tissue abnormality found in our study. Tears involved posterior 
horn of the medial meniscus more commonly. The results are 
in concordance with the previously reported literature [7,9-
12]. Grade-2 was the commonest meniscal tear in the current 
study which contrasts with the results by Arumugam et al., who 
reported grade-3 as the commonest grade of meniscal tear [13]. 
Vertical tears were found to be the commonest type of meniscal 
tear. This contrasts with the previous finding of horizontal tear 
being the commonest meniscal type by Pasupuleti B et al.,[9]. 
All the vertical tears in our study were associated with a history 
of trauma. Reported literature also describes vertical tears as 
being traumatic in nature [9,10]. Only one patient in our study 
had a bucket-handle tear involving the medial meniscus. 
Literature also reports that most of the bucket-handle tears 
involve the medial meniscus [5,14]. Tear was the commonest 
pathology affecting the ACL, most being acute in nature. The 
results are comparable to the study done by Sohali K et al., [15]. 
The incidence of PCL pathology in our study was 6.6%, which 
is comparable to the 5.78% incidence reported by Singh JP et 
al., [7]. Partial PCL tear was the commonest PCL pathology in 
our study which was in accordance with the reported literature 
[9]. One-third of our patients had bone contusion which 
compares well with the existing literature (28.3%) [15]. Tibia was 
more commonly involved than femur by contusions and lateral 
femoral condyle was involved more frequently than its medial 
counterpart. Our results are in agreement with the existing 
literature [16]. Acute ACL tears were usually associated with 
bone contusions in our study. Similar association was reported 
previous studies [13,17,18]. Popliteal cyst was the commonest 
cystic lesion (15%) involving the knee joint. A similar finding has 
been reported previously by Sohali K et al., (10%) [15]. Popliteal 
cysts were associated with joint effusion, medial meniscal tear 
and ACL tear. MRI detects an associated disorder in 94% 
cases of popliteal cysts. An association of popliteal cyst with 
joint effusion, meniscal tear and ACL tear has been previously 
reported [19,20]. The finding of meniscal cyst involving the 
posterior horn of medial meniscus and its association with 
horizontal tear compares favourably with the reported literature 
[21]. Patello-femoral compartment was most commonly 
involved by the osteoarthritic process of the knee joint which 
is in accordance with the existing literature [22]. MR has been 
established as an effective non-invasive modality for identifying 
the knee pathology [23,24]. The study aimed to highlight the 
role of MR imaging in the evaluation of a painful knee and 
strengthen its superiority over the conventional imaging (X-rays) 
and CT scan thereby resulting in a better clinical management. 

Bone Contusion No. of Contusions percentage

Tibia 19 49

Femur 12 31

Patella 5 13

Fibula 3 8

Total 39 100

[Table/Fig-4]: Distribution of bone contusions in the bones forming 
knee.

[Table/Fig-5]: PD FS SAG (left) and PD FS Coronal Image (right) 
Showing Ganglion Cyst.
PD: Proton Density; FS: Fat Saturated; SAG: Saggital

[Table/Fig-6]: PD FS Axial Image (left) and PD FS SAG Image (right) 
showing patello-femoral arthritis.

Synovial pathologies: In this study of 60 patients, Synovial 
pathologies were seen in 5 (8%) patients. Out of 5 patients, 2 
(40%) patients had synovial hypertrophy, 1 (20%) had synovial 
sarcoma, 1 (20%) patient had lipoma arborescens and 
another patient (20%) had GCT of the tendon sheath around 
lower end of femur.

dISCuSSIOn
Present study was an observational analysis of the various 
causes of a painful knee detected by MR imaging. In the present 
study, we found that the mean age of the group was 35.6 years 
with a male dominance. Our results are in concordance with 

Osteoarthritis: MRI changes suggestive of osteoarthritis 
were found in 9 (15%) patients, out of which 5 (55.50%) had 
involvement of medial compartment, 1 (11.11%) of the lateral 
compartment, 1 (11.11%) patient had involvement of bilateral 
compartments and in 6 (66.66%) patients, patellofemoral 
compartment was involved. MR image of a study patient 
showing patello-femoral arthritis [Table/Fig-6].
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LIMITATIOn
The study is limited by its small sample size and an inability to 
correlate MR features with the arthroscopic findings.

COnCLuSIOn
MR imaging is an accurate and non-invasive technique and a 
cost effective modality which depicts the anatomy of the knee 
joint without the need for an intravenous contrast. The present 
study also demonstrates a valuable role of MR imaging in the 
examination of a wide spectrum of chronic knee abnormalities 
unassociated with acute trauma. MR imaging of the knee may 
help in guiding the surgical management and is especially 
useful in the setting of indeterminate clinical findings. Its 
accuracy in the evaluation of meniscal tears as well as ACL 
pathologies is high.

REFEREnCES
 [1] Prickett WD, Ward SI, Matava MJ. Magnetic resonance imaging 
of the knee. Sports Med. 2001;31(14):997-1019.
 Kean DM, Worthington BS, Preston BJ, Roebuck EJ, McKim-[2] 
Thomas H, Hawkes RC, et al. Nuclear magnetic resonance 
imaging of the knee: examples of normal anatomy and pathology. 
The British journal of radiology. 1983;56 (666):355-64.
 Hartzman S, Reicher MA, Basset LW,Duckwiler GR l. MR [3] 
imaging of the knee Part II. Chronic disorders. Radiology. 
1987;162:553-57.
 Yadav R and Kachewar SG. Role of MRI in evaluation of painful [4] 
knee. IJMRHS. 2014;3(1):84-87.
 Gimhavanekar S, Suryavanshi K, Kaginalkar J, Rote-Kaginalkar [5] 
V. Magnetic Resonance Imaging of Knee Joint: Diagnosis and 
Pitfalls Using Arthroscopy as Gold Standard. Int J Sci Stud. 
2016;4(1):110-16.
 Mansour MAM, Ahmed RM, Alaaibrahim, Elhussein N, Aljuaid [6] 
SA. Magnetic resonance imaging diagnostic procedures for 
knee joint injuries. IOSR-Journal of Nursing and Health Sciences. 
2015;4(2):37-46.
 Singh JP, Garg L, Shrimali R, Setia V, Gupta V. MR Imaging [7] 
of knee with arthroscopic correlation in twisting injuries. Indian 
journal of radiology and imaging. 2004;14 (1):33-40.
 Hetta W and Niazi G. MRI in assessment of sports related [8] 
knee injuries. The Egyptian Society of Radiology and Nuclear 
Medicine. 2014;45 (4):1153-61.
 Pasupuleti B, Kosti SK, Narra R, Jukuri N. MRI evaluation of [9] 
painful knee. J of Evidence Based Med and Health Care 2015;2 
(7):888-97.

 Kelly EA. Berquist MRI of the musculoskeletal system : Knee [10] 
(5th edn.) Lippincott, Williams and Wilkins: 2006;307-21
 Crues JV, Richard R, Morgan FW. Meniscal pathology: The [11] 
expanding role of magnetic resonance imaging. Clinical 
Orthopaedics and Related Research. 1990;252:80-86.
 Pame M, Gayan M, Hazarika K, Roy DKR. MRI evaluation of painful [12] 
knee joint- the correlation of multiple coexisting pathologies, age 
and sex. J Evid Based Med Health. 2017;4(18):1019-27.
 Arumugam V, Ganesan GR, Natarajan P. MRI Evaluation of Acute [13] 
Internal Derangement of Knee. Open Journal of Radiology. 
2015;5: 66-71.
 Wright DH, De Smet AA, Norris M. Bucket-handle tears of the [14] 
medial and lateral menisci of the knee: value of MR imaging 
in detecting displaced fragments. AJR American Journal of 
Roentgenology. 1995;165 (3):621-25.
 Sohail K, Ayesha H, Shireen K, Zahir S, Ambreen S, Rehana B. Role [15] 
of MRI in painful knee. Ann Pak Inst Med Sci. 2015;11 (3):137-41.
 Mathis CE, Noonan K, Kayes K. “Bone bruises” of the knee: a [16] 
review. The Iowa Orthopaedic Journal. 1998;18:112-17.
 McCauley TR, Moses M, Kier R, Lynch JK, Barton JW, Jokl [17] 
P. MR diagnosis of tears of anterior cruciate ligament of the 
knee: importance of ancillary findings. AJR.American journal of 
roentgenology. 1994;162(1):115-17.
 Spindler KP, Schils JP, Bergfeld JA, Andrish JT, Weiker GG, [18] 
Anderson TE, et al. Prospective study of osseous, articular, and 
meniscal lesions in recent anterior cruciate ligament tears by 
magnetic resonance imaging and arthroscopy. The American 
Journal of Sports Medicine. 1993;21(4):551-57.
 Miller TT, Staron RB, Koenigsberg T, Levin TL, Feldman F. MR [19] 
imaging of Baker cysts: association with internal derangement, 
effusion, and degenerative arthropathy. Radiology. 1996;201(1): 
247-50.
 Sansone V, de Ponti A, Paluello GM, del Maschio A. Popliteal [20] 
cysts and associated disorders of the knee: critical review with 
MR imaging. Int Orthop. 1995;19 (5):275-79.
 Campbell SE, Sanders TG, Morrison WB. MR imaging of [21] 
meniscal cysts: incidence, location, and clinical significance. 
American Journal of Roentgenology. 2001;177(2):409-13.
 Peterfy CG, Guermazi A, Zaim S, Tirman PF, Miaux Y, White D et [22] 
al. Whole-organ magnetic resonance imaging score (WORMS) of 
the knee in osteoarthritis. Osteoarthritis and Cartilage. 2004;12 
(3):177-90.
 Pompan DC. Reassessing the role of MRI in the evaluation of [23] 
knee pain. Am Fam Physician. 2012;85:221-24
 Shah D, Naware S, Bhatnagar S, Kulkarni VM. Role of magnetic [24] 
resonance imaging in the evaluation of articular cartilage in 
painful knee joint. Med J DY Patil Univ. 2014;7:160-65.

  
auThOR(S):
1. Dr. Neha Bansal
2. Dr. Navkiran Kaur
3. Dr. Kuldeep Singh Sandhu

paRTiCulaRS OF CONTRiBuTORS:
1. Junior Resident, Department of Radiodiagnosis, GMC 

Patiala, Punjab, India.
2. Professor, Department of Radiodiagnosis, GMC 

Patiala, Punjab, India.
3. Assistant Professor, Department of Orthopaedics, 

GMC Patiala, Punjab, India.

NaMe, addReSS, e-Mail id OF The 
CORReSpONdiNg auThOR:
Dr. Neha Bansal ,
House-2283, sector 15, Panchkula, Panchkula, Haryana-
134113, India.
E-mail: nbnb3663@gmail.com

FiNaNCial OR OTheR COMpeTiNg iNTeReSTS:  
None.

Date of Publishing: Jul 01, 2018


