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Abstract 

Introduction: Injuries to the intraarticular structures like menisci and cruciate ligaments are diagnosed with high 

sensitivity and specificity by MRI as compared with arthroscopy, which is still regarded as the gold standard. The acutely 

injured knee is readily imaged for the detection of meniscal and ligamentous injuries. Aim: To describe the MRI features 

in various types of traumatic lesions andto analyze the types of knee joint abnormalities detected by MRI which will aid 

in making a proper diagnosis. Materials and Methods: A total of 51 patients with history of trauma to the knee joint, 

who were referred to radiology department from orthopaedic department of Rajindra hospital Patiala, suspecting internal 

derangement of knee, served as subjects for this study. The inclusion and exclusion criteriafor this study was fixed as 

well as MRI protocol which included T1 and T2 saggital, PD weighted sequences in axial, Coronal and Saggital, Fat 

Suppressed T2 or STIR sequences if needed. The different types of lesions of all components of knee joint were 

categorized separately and data was assessed. Results: Out of 51 patients who underwent MRI with history of trauma, 23 

(45%) patients had abnormal ACL and 28 (54.9%) patients had normal ACL. PCL was found abnormal in only 3 (5.8%) 

patients. MCL was abnormal in 5 (9.8%), joint effusion was seen in maximum no of 44 (86.2%) patients. Muscular 

pathology was seen in 1patient and bone pathology in 23 (45%) patients. In medial meniscus tearsand lateral meniscus 

tears, posterior horn tears were the commonest. In ACL tears, acute partial tears were the commonest (61%). 

Conclusion: In the setting of traumatic knee injury, MR imaging is the best noninvasive modality for the diagnosis of 

meniscal and ligamentous tears and to help guide the treatment of meniscal and ligament injuries,  

 

Keywords: Menisci, Cruciate ligaments, Saggital and Parasaggital views, Complete and Partial tears. 
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Introduction  

MRI allows superior soft tissue detail with multiplaner 

imaging capability that provides accurate evaluation of 

the intra and extra articular structures of the knee not 

demonstrated with any other imaging modalities 

currently available. The developments and advance-

ments in MRI and the introduction of high resolution 

coils have provided a non-invasive, non-operator 

dependent, cost effective means to diagnose knee 

pathology.  

 

MRI is well tolerated by patients, widely accepted by 

evaluating physicians and assists in distinguishing 

pathologic knee conditions that have similar clinical 

signs and symptoms [1,2]. The normal knee anatomy is 

displayed in 3 planes: sagittal, mid-coronal and axial.  

Manuscript received:  18
th
 January 2018 

Reviewed: 27
th
 January 2018 

Author Corrected: 4
th 

February 2018 

Accepted for Publication 9
th
 February 2018 

 

 

Femoral, tibial and patellar cortices give a lowintensity 

signal and therefore looks dark. The soft tissue 

structures closely applied to bone namely the 

quadriceps tendon, the patellar tendon and the posterior 

cruciate ligament are also of low intensity. The bone 

marrow gives a high signal and hence looks bright. The 

midsaggital and parasaggital views provide the best 

visualization of the quadriceps and patellar tendons and 

of cruciate ligaments.  

 

The menisci are best seen in parasaggital views as dark 

wedges. Behind the femoral condyle, the 

semimembranosus is seen as a black line which inserts 

onto tibia just beneath the posterior joint line [3]. 

Meniscal tears are seen as an area of linear, abnormally 

increased signal intensity within the meniscus, which 

extend to and communicate with an articular surface, 

best seen on short echo time (TE) sequences, such as SE 
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T1 or proton density weighted images or GE sequences 

[4], most common site being the posterior horn of the 

medial meniscus [5]. There are different types of 

meniscal tears like radial, horizontal and flap tears [6].It 

is very important to recognize the normal bowtie 

appearance of the body segments in both the medial and 

lateral meniscus on saggital images. Many 

abnormalities can be recognized easily by noting the 

absence of bowtie sign. Exceptions to this include a 

very large patient or very thin slices (the two-bowtie 

rule applies to slice thickness of 4-5mm) and discoid 

meniscus [7]. Ligamentous injuries appear as increased 

signal intensity on T2 and T2 star images in the acute 

tears or strains because of fluid or edema, others as 

discontinuity of the low signal intensity with or without 

loss of normal taut parallel margin, especially in 

thecomplete tears. Acute trauma requires T2 or fast 

spin-echo T2- weighted images [8].  

 

There are certain primary features of complete ACL tear 

like dis-continuity with increased signal intensity at the 

site of tear, flat distal segment with high signal intensity 

near the femoral attachment, complete absence of the 

ligament with effusion and wavy ligament. Secondary 

signs of ACL tear include effusion, angulation of PCL, 

bone bruise, uncovered lateral meniscus, deep femoral 

notch,  medial collateral ligament tear and meniscal 

tear. Similarly, complete and partial tears of PCL are 

there. Complete PCL tear is visualized as failure to 

identify PCL, inability to define its fibres with 

amorphous area of high signal intensity on T1 and T2 

weighted MR images, or depiction of its fibres with a 

focal discrete disruption of all visible fibres. Partial 

PCL tears refers to PCLs that do not meet these criteria 

but demonstrated abnormal signal intensity within their 

substance or that have some intact and some dis-

continuous fibres.  

 

Medial Colllateral Ligament tears are assigned grades 

corresponding to their MR appearance. Grade1 or sprain 

shows increased signal intensity in the soft tissues 

medial to MCL, Grade 2 or severe sprain or partial tear 

shows high signal intensity in the soft tissues medial to 

MCL but also high signal or partial disruption of the 

MCL and Grade 3 or complete tear showing disruption 

of the MCL. 

Materials and Methods  

Type and place of study- It was a prospective study 

which included 51 cases with history of trauma to 

theknee joint who were referred to radiology 

department of Rajindera hospital Patiala, suspecting 

internal derangement of knee. This dissertation 

evaluates various causes of derangement in traumatic 

knee joint. Study period was from Dec 2015 to Nov 

2016 and it was a descriptive study. 

 

Inclusion Criteria was all cases of suspected knee 

derangement with history of trauma. 

 

Exclusion Criteria included patients referred from 

other hospitals for the sole purpose of getting an MRI 

scan done due to its non availability there and 

postoperative cases. The findings of meniscal tears were 

classified into area of involvement (anterior horn or 

posterior horn) as by Stoller et al [24] and grades of 

tears [24,25]: 

 

Grade 1 meniscal tear is globular and does not 

communicate with the articular surface. 

Grade 2 meniscal tear is linear in nature and remains 

within the substance of the meniscus not communi-

cating with the  articular surface. 

Grade 3 meniscal tear has increased signal intensity 

within the meniscus that extends to the articular surface. 

Grade 3a is a linear intrameniscal signal that abuts the 

articular margin. 

Grade 3b is a more irregular area of signal intensity that 

abuts the articular margin. 

Grade 4 tears are menisci which are distorted in 

addition to the changes in grade 3 

Types of tears were assessed as vertical, radial or parrot 

beak and bucket handle tears. 

 

Ligaments were assessed in the following manner:ACL 

was considered to be intact [10] if it was visualized as a 

continuous linear band with low signal intensity that 

demonstrated normal orientation on proton density or 

T2- weighted images. ACLs with slight undulations, 

focal or diffuse thickening or amorphous appearance 

were also considered intact. The complete acute tear 

was suggested according to primary features as follows 

[9]:1. Discontinuity with increased signal intensity 

between segments or at the femoral or tibial attach-

ments. 2. Flat or horizontal distal segment with high 

signal intensity near the femoral attachment. 3. 

Complete absence of the ligament with effusion and 

high signal intensity in the mid-joint space.4.Wavy 

ligament. 

 

Acute incomplete tears of ACL were suggested if it 

showed increased signal intensity (T2W1) with 

thickening and a normal course [10]. PCL tears were 

evaluated and graded as below [12]: 



February, 2018/ Vol 6/Issue 02                                                         Print ISSN: 2321-127X, Online ISSN: 2320-8686 

                                                                                                            Original Research Article 

International Journal of Medical Research and Review                              Available online at: www.ijmrr.in  87 | P a g e  

Complete tear of PCL was considered when there was 

failure to identify the PCL, inability to define liga-

mentous fibres with amorphous areas of high signal 

intensity on T1 and T2 weighted MR images in the 

region of PCL, or depiction of PCL fibres with focal 

discrete disruption of all visible fibres. Partial tear refers 

to PCLs that do not meet these criteria but demonstrated 

abnormal signal intensity within their substance or that 

have some intact and some discontinuous fibres. MCL 

and LCL tears were graded as Kaplan et al (07). 

Results 

Out of 51 patients who underwent MRI with history of trauma, 23(45%) patients had abnormal ACL and 28 (54.9%) 

patients had normal ACL. PCL was found abnormal in only 3 (5.8%) patients. MCL was abnormal in 5 patients (9.8%) 

and joint effusion was seen in maximum number of 44 (86.2%) patients. Muscular pathology was seen in 1 patient and 

bone pathology related to trauma was seen in 23 (45%) patients. While studying distribution of meniscal tears among 

medial and lateral meniscus, 15 patients (44.1%) had medial meniscal tear and 06 (17.6%) patients had lateral meniscus 

tear. While 13 (38.2%) patients had abnormal both the medial and lateral meniscus. Of the 58 meniscal tears detected on 

MRI of the knee, 39 (67.2%)) tears involved the posterior horn, 15 (25.8%) involved the anterior horn while 4(6.8%) 

involved the body of meniscus. Grade 2 tears of MM were seen in 23 (69.7%) patients and grade 3 MM tears were seen 

in 10 (30.3%) patients.  

 

No patient was having grade 1 tear of MM. While studying distribution of tears among different parts of MM, tears 

involving posterior horn were seen in 24 (72.7%) patients, tears involving anterior horn in 6 (18.1%) and tears involving 

body of MM were seen in 3(9.09%) patients. Of 25 lateral meniscal tears, 17(68%) were grade 2 tears, 6 (24%) were 

grade 3 tears and 2(8%) were grade1 tear. Out of 25 lateral meniscal tears,10 tears involved the anterior horn, 14 

involved the posterior horn and 1 involved the body. Out of 23 patients having ACL tear, 14 patients (61%) had acute 

partial tear, 4 patients (17%) had acutecomplete tear, 5 patients (22%) had chronic tears of ACL. In our study of 51 

patients, 3 patients had PCL pathology in the form of complete or partial tear. Out of 3 patients having PCL tear, 2(67%) 

of them had partial tear and 1(33%) had complete PCL tear. In our study, 5 patients were found to have abnormal MCL. 

Out of these 5 patients, 2 patients had grade1 tear, 3 patients had grade 2 tear and none of the patients had grade 3 tear. 

Only 3 patients were found to have LCL tears, all 3 patients had grade 2 tear (partial tear). A total of 39 bone contusions 

were reported. Out of 39 bone contusions, 19 (49%) were seen in tibia, 12 (31%) in femur, 5(13%) in patella and 3(8%) 

in fibula. Bone contusions were more common in tibia than femur. Contusions in 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. Atotal 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, 1(14.3%) fracture involved the fibula. 

 

  Table-1: Distribution of patients according to kneepathology 

Pathology No. of patients Percentage 

ACL 23 45 

PCL 03 5.8 

Meniscus 34 66.6 

Collateral ligaments 08 15.6 

Bone 23 45.09 

Muscular 01 1.96 

Joint effusion 44 86.2 

Joint effusion was seen in maximum percentage of patients followed by meniscal tears and other lesionsas given in table1 

 

Table-2: Distribution of meniscal tears among medial and lateral meniscus. 

Meniscal Tears Number of Patients Percentage 

Medial Meniscus 15 44.1 

Lateral Meniscus 6 17.6 

Both Menisci 13 38.2 

Total 34 100 

   In meniscal tears, medial meniscal tears were seen most frequently. 
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Table-3: Distribution of tears in the anterior horn, posterior horn and body 

Meniscal Tears Number of Tears Percentage 

Anterior Horn 15 25.8 

Posterior Horn 39 67.2 

Body 04 6.8 

Total 58 100 

Posterior horn was torn most frequently when comparison was made among different parts of menisci.  

 

Table-4: Distribution of tears among parts of lateral meniscus. 

Part of Lateral Meniscus No. of Tears Percentage 

Anterior Horn 10 40 

Posterior Horn 14 56 

Body 01 04 

Total 25 100 

 Tears of posterior horn were most frequent and tears of body were the least common among parts of lateral meniscus. 

 

 

Figure-1: Pie chart showing different types of ACL Tears 

 

 

Figure-2: Pie chart showing distribution of different meniscal tears 

Vertical tears were the commonest among different types of tears among menisci 
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Figure-3: Bar chart showing distribution of bone contusions in different bones forming knee joint

Contusions in tibia were most frequent and in fibula leas

forming knee joint. 

Figure-4: 

 

 

 

 

 

 

 

 

 

 

 

 

 

   Figure-5: PD FS SAG image showing complete PCL Tear

                                                                                                        

Discussion 

The present study included MRI of the knee joint of which 25 were left knee 

of 51 patients, MRI of the knee was normal in only 2 patients (3.9%). Hetta et al have observed similar results with 5 

patients having normal MRI [20]. In the present study, injury to the menisciwas the commones

encountered. This is in accordance with the study done by Adil Ismail Nasir [19] on 50

accuracy of MRI of the knee for the detection of injuries of meniscus, cruciate ligaments and articular cartilage.I

present study of the 58 meniscal tears, 15 (25.8%) involved the anterior horn,

only 4 (6.8%) involved the body of meniscus.

posterior horns more common (57%) as compared to that of anterior horn(16%). Similar results were also seen in study 

done by Singh et al [17] and Pame et al [23]. In the present study, of the 19 meniscal tears involving the lateral meniscus, 
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Bar chart showing distribution of bone contusions in different bones forming knee joint

Contusions in tibia were most frequent and in fibula least frequent while studying contusions among different bones 

 

4: PD FS SAG Image showing complete ACL tear 

PD FS SAG image showing complete PCL Tear    Figure-6: PD FS SAG Image Showing Grade

                                                                                                       Anterior Horn of Lateral Meniscus

The present study included MRI of the knee joint of which 25 were left knee and 26 were right knee. In the present study 

of 51 patients, MRI of the knee was normal in only 2 patients (3.9%). Hetta et al have observed similar results with 5 

In the present study, injury to the menisciwas the commones

This is in accordance with the study done by Adil Ismail Nasir [19] on 50 

accuracy of MRI of the knee for the detection of injuries of meniscus, cruciate ligaments and articular cartilage.I

present study of the 58 meniscal tears, 15 (25.8%) involved the anterior horn, 39 (62.4%) involved the posterior horn and 

only 4 (6.8%) involved the body of meniscus. Crues et al [25] in their study also found meniscal tears involving the 

orns more common (57%) as compared to that of anterior horn(16%). Similar results were also seen in study 

Pame et al [23]. In the present study, of the 19 meniscal tears involving the lateral meniscus, 
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Bar chart showing distribution of bone contusions in different bones forming knee joint 

t frequent while studying contusions among different bones 

PD FS SAG Image Showing Grade-II Tear of                            

Anterior Horn of Lateral Meniscus 

and 26 were right knee. In the present study 

of 51 patients, MRI of the knee was normal in only 2 patients (3.9%). Hetta et al have observed similar results with 5 

In the present study, injury to the menisciwas the commonest soft tissue abnormality 

 patients to investigate the 

accuracy of MRI of the knee for the detection of injuries of meniscus, cruciate ligaments and articular cartilage.In the 

39 (62.4%) involved the posterior horn and 

Crues et al [25] in their study also found meniscal tears involving the 

orns more common (57%) as compared to that of anterior horn(16%). Similar results were also seen in study 

Pame et al [23]. In the present study, of the 19 meniscal tears involving the lateral meniscus, 

Fibula
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1(5.2%) was classified as grade 1,12 (63%) were of grade

involving the medial meniscus, grade2 tears were the commonest.

23 patients having ACL tear, 14 patients had acute p

chronic tears of ACL. The results are comparable to the study done by Kamran et al [22]. An ACL tear was considered 

acute if the MRI examination was performed within 6 weeks of injury and ch

more than 6 weeks after injury as by Vahey et al [10].

having PCL tear and 1 patient having degenerative changes.

and 1 had complete PCL tear. It is comparable to the study done by Singh et al [11] in which 5.78% patients showed

tears.  

 

Similar results were also seen in study done by Hettaet al [20] and Pame et al [23] (2017).

contusion was found in 39 out of 51 patients

[22] who reported bone contusions inanincidence of 28.3%.

tibiathan femur. Lateral femoral condyle (9/12) being more commonly involved than the medial femoral condyle

which is comparable to results of study done by Mathis et al [16]

of the 72 femoral condyle lesions and 64 of

associated with ACL and MCL injuries. In the present study, acute ACL tears were usually associated with bone bruise.

 

Mc Cauley et al [15], Arumugam et al [21] and Spindler et al [14]

ACL tear. In the present study, in 3 patients bone bruises were associated with MCL tear. Itis in concordance with the 

study done by Yoon et al [18] who found that,out of 86 patients with arthroscopically 

bone contusions was 68%, 24% and 26% in the lateral femoral condyle, lateral aspect of tibia, medial femoral condyle 

and medial aspect of tibial plateau respectively.

 

 

 

 

 

 

 

 

 

 

 

 

 

        Figure-7: PD FS SAG Image showing complex 

               tear of posterior horn of medial meniscus

Conclusion 

From the present study we conclude that Magnetic 

Resonance Imaging is an accurate, noninvasive 

technique for examination of soft tissues and osseous 

structures of the knee.Studies have shown that it is cost 

effective when used to evaluate patients with history of 

knee trauma. In the setting of traumatic knee injuries,

MR imaging is the best noninvasive modality for the 

diagnosis of meniscal and ligament tears.

with the normal anatomy and common pitfalls reduces 

errant interpretations but does not 

completely. To help guide the treatment 

ligament injuries, the MR report should thoroughly
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rade 1,12 (63%) were of grade 2 and 6 (31.5%) were of grade 3.

involving the medial meniscus, grade2 tears were the commonest. In the present study, 23 patients had ACL tears.

23 patients having ACL tear, 14 patients had acute partial tear, 4 patients had acute complete tear and 5 patients had 

The results are comparable to the study done by Kamran et al [22]. An ACL tear was considered 

acute if the MRI examination was performed within 6 weeks of injury and chronic if MR examination was performed 

weeks after injury as by Vahey et al [10]. In the present study, 3 patients had PCL pathologies.

having PCL tear and 1 patient having degenerative changes. Out of 3 patients having PCL tear,

It is comparable to the study done by Singh et al [11] in which 5.78% patients showed

Similar results were also seen in study done by Hettaet al [20] and Pame et al [23] (2017).

contusion was found in 39 out of 51 patients (76.4%). This result was not in agreement with the findings of Kamran et al 

who reported bone contusions inanincidence of 28.3%. In the present study, bone contusions were more common in 

al femoral condyle (9/12) being more commonly involved than the medial femoral condyle

which is comparable to results of study done by Mathis et al [16] who reported that lateral compartment accounted for 65 

of the 72 femoral condyle lesions and 64 of the 87 bone bruises of the tibial plateau. Bone bruises were most commonly 

associated with ACL and MCL injuries. In the present study, acute ACL tears were usually associated with bone bruise.

Arumugam et al [21] and Spindler et al [14] also reported a high incidence of bone bruise with 

ACL tear. In the present study, in 3 patients bone bruises were associated with MCL tear. Itis in concordance with the 

study done by Yoon et al [18] who found that,out of 86 patients with arthroscopically proven ACL tears, prevalence of 

24% and 26% in the lateral femoral condyle, lateral aspect of tibia, medial femoral condyle 

and medial aspect of tibial plateau respectively. Prevalence of MCL injuries was 22% in their study.

PD FS SAG Image showing complex          Figure-8: PD FS SAG image showing grade 2

tear of posterior horn of medial meniscus   tear of anterior horn of lateral meniscus

From the present study we conclude that Magnetic 

rate, noninvasive 

technique for examination of soft tissues and osseous 

structures of the knee.Studies have shown that it is cost 

effective when used to evaluate patients with history of 

In the setting of traumatic knee injuries, 

he best noninvasive modality for the 

diagnosis of meniscal and ligament tears. Familiarity 

with the normal anatomy and common pitfalls reduces 

errant interpretations but does not eliminate them 

To help guide the treatment of meniscal and 

thoroughly 

 

 

describe tears and not simply indicate 

meniscal tear is present. 

demonstrates a valuable role of MR imaging in the 

examination of a wide spectrum of chronic knee 

abnormalities associated with acute trauma.

 

MR imaging depicts the anatomy of the knee joint 

without need for intravenous contrast agents or joint 

manipulation. Its accuracy in the diagnosis of meniscal 

tears is high as well as in the evaluation of ACL.
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2 and 6 (31.5%) were of grade 3. Of the 33 meniscal tears 

In the present study, 23 patients had ACL tears. Out of 

artial tear, 4 patients had acute complete tear and 5 patients had 

The results are comparable to the study done by Kamran et al [22]. An ACL tear was considered 

ronic if MR examination was performed 

n the present study, 3 patients had PCL pathologies. 3 patients 

Out of 3 patients having PCL tear, 2 of them had partial tear 

It is comparable to the study done by Singh et al [11] in which 5.78% patients showed PCL 

Similar results were also seen in study done by Hettaet al [20] and Pame et al [23] (2017). In the present study, bone 

This result was not in agreement with the findings of Kamran et al 

bone contusions were more common in 

al femoral condyle (9/12) being more commonly involved than the medial femoral condyle (3/12) 

who reported that lateral compartment accounted for 65 

Bone bruises were most commonly 

associated with ACL and MCL injuries. In the present study, acute ACL tears were usually associated with bone bruise.  

also reported a high incidence of bone bruise with 

ACL tear. In the present study, in 3 patients bone bruises were associated with MCL tear. Itis in concordance with the 

proven ACL tears, prevalence of 

24% and 26% in the lateral femoral condyle, lateral aspect of tibia, medial femoral condyle 

Prevalence of MCL injuries was 22% in their study. 

PD FS SAG image showing grade 2 

tear of anterior horn of lateral meniscus 

describe tears and not simply indicate whether a 

 The present study also 

demonstrates a valuable role of MR imaging in the 

examination of a wide spectrum of chronic knee 

iated with acute trauma.  

MR imaging depicts the anatomy of the knee joint 

without need for intravenous contrast agents or joint 

manipulation. Its accuracy in the diagnosis of meniscal 

tears is high as well as in the evaluation of ACL. 
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